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num, the semilunar, and the cuneiform bones of the carpus have been | 

found injured in cases supposed clinically to be only severe sprains. 

When fracture of one or more carpal bones accompanies a fracture of 

any of the related long bones of the hand or wrist, it may be over- . 

looked even in the X-ray examination, unless the entire part is sub- 

jected to scrutiny. . | oh 

But in the case of a simple sprain an adequate X-ray examination 

comparing both hands under the axis of the rays will show normal 

bone. If inflammation is present the diagnosis of the nature of the 

arthritis may be assisted by X-rays. If an ununited fracture or necrosis 

existed it would show on the negative with a normal condition of 

the remaining bones and cartilages. A previous history leading to 

the diagnosis of rheumatoid arthritis would be reinforced if the nega- 

tive showed ulceration or destruction of the cartilages. The radio- 

graph will be distinguished between an old fracture in the body of 

a bone and a necrotic process following the destruction of the cartilage 

surrounding the bone. The more or less clean breaks of the bone 

with inflammatory exudate surrounding it would indicate a fracture, 

while a negative showing a more or less irregular breaking down of 

several carpal bones would point to an advanced case of rheumatoid 

arthritis. If the radiograph shows a more or less diffusion of inflam- 

matory exudate throughout the carpus when an arthritis is discovered 

after the prolonged immobilization of the wrist-joint for injury about 

the lower end of the forearm, it would indicate a not infrequent type 

of arthritis, which may develop in cases tied up too long with the idea 

of getting a better union of the fragments. Tf the examination 1s 

not made till long afterward, however, the necrotic appearance on 

the negative will resemble somewhat a radiograph of an advanced 

case of rheumatoid arthritis, but the history and the condition of 

other bones will interpret the diagnosis. It may not be out of place 

here to say that, both in recent and older cases of any of these con- 

ditions, the best therapeutic results may be obtained by certain appl- 

cations of electricity and motor-massage, full directions for which are 

given by the author elsewhere. 

CHAPTER XXX 

X-RAYS IN MILITARY SURGERY 

STUDIES AND ConcLusions oF EXPERIENCE. 

CERTAIN lessons derived from X-ray experience in military sur- 
gery contain instruction for the general surgeon who deals with similar 
injuries in times of peace. The major lessons that appear from the 

Surgeon General’s report of X-ray work in our war with Spain will 
here be grouped for the reader in concise form. ‘Official documents 
are closely followed. 

“ During 1898 the United States Army had twelve X-ray coils 
and five Static machines. When working properly both apparatus 
produce X-rays of practically equal power and efficiency, but are so 
utterly unlike in construction and require such different means for 
their manipulation that they are not under all conditions equally 
adapted to the requirements of military surgery. 

“The use of the X-ray has marked a distinct. advance in military 
surgery. It has favored conservatism and promoted the aseptic heal- 
ing of bullet-wounds made by lodged missiles in that it has done away 
with the necessity of exploration by probes and obviated the dangers 
of infection and additional traumatism in this class of injuries. in 
gunshot fractures it has been of great scientific value in showing the 
character of the bone lesions, the form of fracture, and the amount of 
bone comminution produced by the small-calibre and other bullets— 
enformation which could not otherwise be obtained in the living body. 

“In the treatment of these traumatisms the X-ray has been of 
great value in determining the course to be pursued, as its -use, to- 
gether with the course of cases under treatment, has shown fhe the 
aseptic or septic condition of the wound is of far greater importance 
than the amount of bone comminution. This is illustrated by cases 
of extensive comminution with aseptic wounds which progressed fav- 
orably with a minimum of immediate and remote ill-effects; while 
cases of slight bone traumatism with infected wounds were much more 
difficult to treat and more serious in results. 
a oe the total number of wounded coming under treatment on 
aa merican side during the Spanish War the mortality was only 
oe per cent. In ten other tabulated wars it ranged from ten to 

€en per cent. An effort was made to determine how much of this 
283 
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reduction was due to the use of small-calibre bullets of high velocity and 

how much to improved surgery. The small-calibre bullet led to con- 

servative treatment in a greater proportion of cases than in the Civil 

War, and in cases so treated the mortality was reduced from 9.1 to 0.4 

per cent. But from the fact that only extremely grave cases were 

treated by amputation or excision the mortality in operated wounds 

of the extremities is only reduced from 21.6 per cent. for the Rebellion 

to 18.7 per cent. for the war with Spain. 7 ee 

“Tt is concluded that in the classes of wounds showing a marked 

reduction in mortality in the later war this reduction was related to 

the increase of conservative treatment, yet the increased conservatism 

was not wholly due to the use of the smaller bullet, for X-ray examina- 

tions show that in compound fractures the amount of bone com- 

minution is generally as great with the new missile as with the old. 

Observations with shrapnel wounds also indicate that slow-moving 

lead bullets very frequently produce wounds as aseptic as the new 

bullets of high velocity. The increased conservatism to which seems 

due the improved results rather than to ‘ mereitul fire-arms,’ is, there- 

fore, credited to the recognition of the general aseptic nature of bullet 

wounds, the use of occlusive dressings to preserve their aseptic state, 

and the efficiency of antiseptic methods of treating septic wounds. + 

In enabling the surgeon to preserve the asepticity of bullet-wounds by 

doing away in many cases with the necessity of «immediate exploration 

the X-ray has played an wmportant part. 
Lodged Missiles—“ Lodged bullets only in extremely rare cases re- 

quire immediate removal. Surgical interference with such bullets, 

except where adequate asepsis is available or the necessity urgent, 1s 

to be condemned, as suppuration is much more detrimental to the 

patient than the presence of the missile. In perforating wounds made 

by the modern bullet the positions of entrance and exit and the symp- 

toms, together with tests made on dead bodies, show that the bullet 

almost invariably takes a direct course through the part hit irrespec- 

tive of the tiseues, be they soft parts or bone, which may lie in its 

course. , 

“Tn many cases a small-calibre compound bullet which has 

ricocheted may, from its irregularity of flight, produce an extremely 

jagged wound. Striking the body while oscillating or turning on its 

long axis it may cause an external wound of large size and laceration. 

“The shrapnel bullet used by the Spaniards was a round, soft- 

lead ball belonging to the large calibre, low velocity type, and, theo- 

retically, should have produced wounds differing materially from the 

Mauser. Practically there was not so much difference as was expected, 

and the wounds which had been given a primary dressing with the first- 

aid packet generally healed as readily as those made by the Mauser. 

Reported cases show that in many instances the nature of the missile 

could not be determined, either by the appearance of the entrance- 

wound or the sensation of the man, and many shrapnel wounds were 

thought to be Mauser wounds till the X-ray or removal proved them 

to be shrapnel. 
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seen the localizing apparatus, a duplicate of the finest work in this line. in South Africa. 
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“ These cases are of special clinical value as they show that wounds 

made by the larger lead bullets, when uninterfered with and treated 

by occlusive dressing, are usually aseptic and run favorable courses. 

“ Wounds of considerable size, made by a .41 brass-jacketed bul- 

let with a soft-lead core from the Remington arm carried by some 

irregular Spanish troops, were either originally infected or extremely 

liable to become so. : | , os era. 

“Tn gunshot injury of the spinal-cord or brain localization of the 

lodged bullet will determine whether symptoms are due to the original 

traumatism or to pressure from the ball.” [Three cases of marked 

- elinical interest are reported in full, the X-ray guiding treatment. | 
“ Infection.— While all bullets which lodge would be more likely 

to produce infection in a wound than those which pass through, yet 

it appears from the records that nevther ricochet, passage through 

other objects, lowered velocity, nor contact with foreign matter, the 

possible carrying of shreds of clothing, etc., into the body, markedly 

affect the non-liability of the new missile to produce wmfection. ‘This 

is of clinical importance in putting all these wounds, unless manifestly 

infected, into the class of wounds best treated by occlusive dressings 

and non-interference. The same conclusions hold good for the older 

large lead bullets of low velocity, as has been stated. _ 
_ Localization of Bullets in Army Surgery.—“ The superiority of the 
X-ray over other methods of locating lodged missiles 1s so great that, 

when available, it should be used to the exclusion of all others. It 

is a most distinct aid to conservative surgery in that it usually obviates 
‘an immediate attempt to explore the track of the wound—a necessity 

before the wound closed, in the old times. The X-ray makes possible 

one of the great tenets of modern surgery—non-interference. ‘The 

uncertainty and dangers of exploration through the wound are done 
away with by the certain and safe action of the X-ray, which can be 
employed at any favorable time. | : | | 

[Impressive reasons are given at length why the probe in all its 
forms should be obsolete in favor of the less unreliable and less danger- 
ous X-rays, but lack of space compels us to omit them here.| “ Rea- 
sons given for X-ray localization, apart from X-ray determination of 
the presence of a bullet, take cognizance of the fact that lodged missiles 
frequently become encysted and cause no trouble, but, on the other — 
hand, they may set up suppuration, or press on some neighboring nerve 
or organ, or may interfere with muscular action, or may cause pain. 
Moreover the knowledge of the presence of a bullet often creates men- 
tal disquiet and anxiety; in other cases it is important to know the 
exact location of the missile in order to determine whether the symp- 
toms which follow are due to the lesions of transit or to irritation from 
the foreign body; or whether or not the symptoms may be due to 
something entirely disconnected with either. In such cases accurate 
localization is of the greatest importance and value from a stand- 
point of diagnosis and treatment. (Cases cited.) The X-ray also 
possesses great value in finding retained fragments of missiles which 
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| 286 STUDIES IN X-RAY DIAGNOSIS 
| | have been unsuspected till continued suppuration prompts | The apparatus used in the army were cross-thread locali | fluorometer, the uses of which are both taught in this volume. | | “Gunshot Fractures——The results of X-ray examinations made during the late war lead to the conclusion that, minor differences apart, gunshot lesions of the shafts of long bones by small-calibre bullets | may be divided into three main classes: ! “1. Fractures by bullets having sufficien 

99 the search. 

zers and the 

t velocity to perforate. “2. Fractures by undeformed bullets penetrating only. | “3. Fractures by deformed penetrating bullets. | | “X-ray examinations demonstrate that the effect of the modern 

| 
| 

small, jacketed bullet on the extremities of long bones is markedly different from its effect on the shaft. Owing to the difference in structure the comminution is never so great, and frequently the ball simply channels the bone, or, when 
out any splintering or comminution 
to treatment, as before 

nearly spent, embeds itself with- 
- The same conclusions relative 

stated, hold good in fractures both of extremi- | | ties and shafts. Infection or non-infection indicates whether the wound should be treated expectantly or otherwise. Nor does the fact | | | that joints are involved alter the rule of treatment. Infection or extensive destruction may necessitate operative interference, but with | | ordinary penetrating or perforating wounds occlusive dressings and immobilization have been followed by the best results.” 
| A large part of the long report from which the above conclusions q , are taken is devoted to clinical cases in which the value of all the | | | resources of X-ray facilities grows on the mind from sheer accumula-_ tion of the official evidence. Case after case shows certainty of pro- cedure where without X-rays mistakes were unavoidable. One of our chief surgeons wrote within a year that “he knew of no definite addition to our knowledge of fractures or material modification of the general rules of treatment that had been contributed by the X-ray,” but practically in the presence of a case the concrete satisfaction of il possessing the X-ray outweighs all abstract theories that can be con- i | oe jured up to deprecate it. | 

The X-Ray in the Field in War.— Aj the first hint of war after | Roentgen’s discovery it was assumed by writers that the X-ray would 

| 

| be a necessity in the field. The experience of the Spanish War and | H 
| 

| i 7 ce Pa | 
| the war in South Africa has proved the contrary. In a personal letter | Pe 9) alle: Woand in Lef Ankle Showing Bands of Lead Plaster. Bulle 
| from the War Department to the author we have been informed as : located and extracted. (Rebman, Ltd.) | follows: 

E 
/ 

) 
| “ The only X-ray work done during the Spanish War was at base | hospitals, such as Key West and on hospital ships. At these places | the. work was done under the same conditions of posing, apparatus, | et¢., as is common in city hospitals. There wag no X-ray work done in the field, and, I think, fortunately so, for if such work were done | 
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: | | PLATE 107.—Thi . . . | | | 
| . 18 reproduction of a radiograph by Lieutenant B how; h 

ie | PLATE 106.—Radiograph of bullet located under left lower jaw; entrance wound on right i wound near the head of the radius with fracture eis eee end of the iiuinetite and need - | | side of neck; removed; jaw fractured; case from armored train disaster; exposure made by the radius. The casualt i | : : f ; y occurred at th g = | | Lisutenané Brice af Ladyeiei | B Tener) at the Wagon Hill engagement, January 6th, 1900. (Reb 
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Parr 108.—Bullet in knee. Side view. A private wounded in the Soudan. Bullet | 

readily found and extracted. Localization in a case ot this kind would be most readily accom- 4 

plished by the author's ‘‘ One-Minute Localizer,’’ which requires no ‘negative and but one 

posture of the part. (Rebman, Ltd.) 
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in the field it would tempt surgeons to operate without proper facili- 
ties for good results. On the hospital ships the surroundings were 
somewhat novel, but the X-ray work did not differ from that in a 
city laboratory.” 

The Surgeon General’s report presents the official conclusions on 
the subject of the field use of X-rays substantially in the following 

manner. 

“ The many cases of lodged bullets, in which the bullets were left 
undisturbed till the patient reached a general hospital or hospital-ship 
where the missiles were located by the X-ray and removed under anti- 

septic technic with perfect: safety to the patient and rapid recovery 
prove the non-necessity for the use of X-ray apparatus in field or 
other advanced hospitals. Infection is almost sure to occur from the 
almost absolute impossibility of obtaining asepsis under the condi- 
tions which are present at the front, and the recovery of the patient 
is delayed, and the function of the wounded part is likely to be im- 
paired by the suppuration which will follow. Von Bergmann, who 
obtaimed such brilliant results in the Turko-Russian War, has expressed 
the opinion that the X-ray will prove a menace in military surgery if 
it is allowed to prove an incentive to unnecessary operative interference. 

“Professor Kuttner, who followed the Greek War with the Ger- 
man Red Cross Society, states, as the result of his experience with X-ray 
apparatus in that war, that ‘ X-rays are of great importance in war, but 
only for fixed hospitals and those installed in fortresses, while for 
moving field hospitals their application is very limited.’ Abbot also, 
in an article on Surgery in the Greeco-Turkish War, says: ‘ The use of 
the X-ray becomes an impossibility at the actual front. Fortunately 
it is not needed there. In future wars the X-ray will be of the great- 
est value, but not at the fighting front.’ He then formulates in 
closing: Lee ae ee : 
“1, X-ray apparatus has no place on the field, where the detec- 

tion of bullets can only be an incentive to premature exploration. | 
“*2. The less wounds are tampered with before reaching satis-_ 

factory surroundings the better. —- Ss Gee ey 
_ “*3. The modern bullet is practically aseptic, and there is no 

urgency for its removal.’ : | | 
“ Surgeon Major-General Jameson, of the medical department 

of the British army, says of the X-ray in the Boer War: ‘The place, 
I think, for X-ray apparatus is in the line of communication or at the 
base hospital.’ | | | 

“ Our experience in the war with Spain was fully in accord with 
the above opinions, as the use of the X-ray apparatus at general hos- 
pitals and on board hospital-ships met all practical requirements. As 
to the use of X-rays in gunshot fractures the same rules hold as for 
lodged missiles, to wit: occlusive dressings and non-interference at 
the field hospitals except when operation is imperatively demanded. 
Cases of gunshot fractures which can be benefited in any way by the 



288 STUDIES IN X-RAY DIAGNOSIS. 

use of X-rays at the front, are extremely infrequent. Also, in con- 
sidering where X-ray apparatus should be placed for military. surgery 
in time of war the fact must be taken into account that the appliances 
are more or less bulky, heavy, and somewhat difficult to. transport, and 
that their use requires considerable experience, and at field hospitals 
would necessitate taking time when surgeons are most busy with the 
work of active operations. These disadvantages might be disregarded 
were the benefits in field hospitals at all in proportion to the difficul- 
ties of transportation and use; but when the benefits to be derived 
apply to extremely few cases the surgery of the front can. better be 
employed in other ways. | 

“In view of these facts it appears that the place for X-ray appara- 
tus is at base hospitals, general hospitals, and hospital-ships, and that 
apparatus so located will meet all the requirements compatible with 
the conditions incident to the practice of military surgery. With 
apparatus so located X-ray examinations can be followed when nec- 
essary by proper aseptic or antiseptic operative methods. This plan 
was adopted in the Spanish-American War with the best possible 
results.”’ 

From the extensive use of X-rays in the South African War it 
has been the opinion of close observers that they have proved to be 
undispensable. At a comparatively early date in the war the British 
Government supplied seventeen ten-inch coil equipments for this 

service, and the greatest experience so far gained in military work has 
been with these apparatus. A number of official reports suggested 

improvements; and the place of X-rays in military surgery, and the 
manner of equipping mobile and base hospitals has been now settled 

by the combined experience of four wars. Recent revolutionary 
improvements in storage batteries lessen a serious difficulty of cur- 

rent supply for mobile operations, and if no current is wasted in need- 

less ways a single charge will last a surprisingly long time. The fol- 
lowing extract from Catlin’s report gives an excellent idea of the range 
of cases In war practice: a | 

“The cases usually met with consist, in the main, of retained 
bullets and fractures, though a few cases of traumatic aneurism, peri- 
ostitis, necrosis of bone and the like, occur. Retained bullets are 
found in all parts of the body and can usually be detected with the 
fluoroscope, though it is necessary now and then to take a skiagram. 

“The approximate location of the bullet once made out exact 
localization presents no difficulty, either by means of the localizing 
apparatus, or, where possible, by taking an antero-posterior and a 

lateral wew. A short exposure of about four minutes for the thick 
parts and less in proportion for other situations, seems to give the 
best results. ES: | ; : 

“In using the fluoroscope a wide search is often necessary. One 
patient had a wound of entry just internal to the acromion process 
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PuatE 109,—A bullet wound in the forearm from the battle of Modder River, South Africa. 
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PLATE 112.—This plate illustrates a gunshot shattering of the upper third of the right 

femur of an officer of the Imperial Light Horse at the battle of Elandslaagte, in the Boer war. 

Recovered and returned to duty without amputation. The picture was taken by Lieutenant 

Bruce. (Rebman, Ltd.) 
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on the right side. There was considerable bruising down the inside 

of the right arm and slight: bruising of the Aa on the right 
side, but no bullet could a found in the arm or thorax. On examin- 
ing ‘the. body further the bullet was seen lying just above the right 
great irochaaiten There were no symptoms indicating that the bullet 
had penetrated so far. In another man the bullet entered on the right 
side oe the thorax about four inches below the axilla after passing 
through the right arm. Tt-was found lying close: to ythe axillary-wall 
of the thorax on the opposite side. . 

“A number of patients brought up for examination had what 
looked like a Mauser wound of entry but none of exit. The symp- 
toms were very like those of a patient with a retained bullet. The 
fluoroscope, however, failed to show the presence of a bullet, but on 
taking a skiagram a fragment of bullet little larger than a pin’s head 
was detected. All the patients agreed in saying that the impact felt 
like the blow of a. sledge-hammer, an expression used by patients hit 
by bona-fide bullets. These fragmentary wounds were supposed to 
occur from bullets eee a stone and the pieces flying in all direc- 
tions. | 

“Out of nearly 400 cases examined here so far the majority are 
eases of fracture. The difference in effect of the impact on different 
bones is striking. As a general rule, where there is compact bony 
tissue more or less comminution occurs. Where cancellous tissue is 
struck the action is one of simple penetration. In all cases the first 
action of the bullet seems to be one of penetration; the differences 
occur after that. Usually in the shaft of a long bone four lines of 
fracture radiate from the hole first bored, separating the bone into 
four fragments. ‘These fragments may then break up into smaller 
ones still, the sizes of which vary with the range—very small frag- 
ments at short ranges and larger fragments at longer ranges.”’ 

As has been ably expressed by a prominent authority, “ The 
X-rays have furnished the army surgeon with a probe, which is pain- 

less, which is exact; and, most important of all, which has aseptic 
qualities not possessed by the older though ingenious instrument bear- 
ing Nelaton’s name.” In Sudan the conclusion from all observations 
was this: that each case had to be studied as a special problem with, 
regard to the intelligent adaptation of detail and X-ray method to be 
employed. A routine system is impossible. ‘“ The accurate localiza- 
tion for practical surgical purposes of foreign bodies in the tissues is,” 
says Major Battersby, ‘the consummation of skiagraphic art. A bul- 
Jet, for instance, in a loaf of bread can be localized with a fluorescent 
screen by means of acupuncture needles, but such a procedure is 
scarcely applicable to patients suffering more or less from shock and 
in a depressed and nervous condition.” Our chapter on Localization 
teaches the essential methods. : 

Senn’s opinion of the value demonstrated by the X-ray in military 

a 
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surgery has been given various andl wide: circulation’ in’ medical 
journals, but the permanent record of a few of his remarks should 

_. be made in a work of this kind intended for the physician’s reference 
library. As Chief of the Operating Staff with the Army in the Hat 

during the Spanish-American War Senn has written: 

“The X-ray has fully answered expectations in military surgery ; 
as a diagnostic resource. It has fully demonstrated its great value | 
in military surgery. It may be relied upon in locating bullets in 
almost any part of the body, and in ascertaining in doubtiul cases, 
existence, location, and nature of fractures, and in determining the 
exact location of the fragments. All this may be done without pain 
and without subjecting the wound to additional sources of infection. 
No ill results followed the exposure in any of the cases. 

‘’ The probe, so constantly relied upon in the past in locating bul- 
lets, is an instrument of uncertain diagnostic value, and its use is always 
attended by more or less risk. Modern military surgeons have formu- 
lated a rule which should never be ignored, never probe a recent bul- 
let-wound. The probe is as objectionable in the examination of a com- 
pound fracture as in exploring the track made by a bullet. The 
X-ray has a great feature in this part of military surgery. The skia- 
graph enables us to diagnose the existence or absence of fracture in 
a large number of doubtful cases in which we had to depend exclu- 
sively on this diagnostic resource. In fractures in close proximity to 
joints it has been of the greatest value in ascertaining whether or not 
the fracture extended into the joints. 

“The X-ray also proved of the greatest practical utility in how 
ing the displacement of fragments in gunshot fractures of the long 
bones, which enabled the surgeons to resort to speedy measures to 

_ prevent vicious union. The fluoroseope has greatly enhanced the 
diagnostic value of skiagraphy in military surgery. In the light of 
experience the X-ray has become an indispensable diagnostic resource 

to the military surgeon in active service, and every chief surgeon 
with every Army Corps should be supplied with a portable AQUEIRE 
and an expert to use it.” 

CHAPTER XXXI 

X-RAYS. IN" ORTHOPEDIC SURGERY 

SURVEY OF Paxerioke Usxs. ~~ DrAGNostic IMPORTANCE AND SCOPE. 

NeEep or BinocuLtaR ViEws-IN THIS FieLD oF WorK. Hiwrs in 

TECHNICS. 

How great may be the appreciation of X-rays among the general 

body of orthopedic surgeons cannot be stated, but the scientific and 

practical value of X-rays in the study of congenital and acquired mal- 

formations of the bones would appear obvious. Certainly, if anybody 
can use X-rays to advantage, it would seem that the specialist with 

orthopedic practice would find them indispensable. Some of the best 
and most brilliant radiography yet seen has indeed been done by 
surgeons in this branch of work, and among them, speaking not from 

theory but from experience, are men who assert that skiagraphy of 
the extremities especially has given more valuable information than 
dissection. The exact anatomical diagnosis which it enables them 

to make not only defines often the indications for surgical interference, 

but may also outline the technique beforehand. A dozen names may 
be mentioned which furnish most brilliant testimony to recent prog- 

ress in this direction. 

But nowhere is seen to worse reise the limitations of the 
plane X-ray picture which is the mediocre routine of present methods. 
The literature of the subject for 1896-99 comprised fully 100 articles, 
but so far as we are aware all of them dealt with the one-focus radio- 

graph which looks at the part as with a single eye. The superiority 
of binocular exposures, giving in stereoscopic view the true form, pro- 
portion, position, shape, relation, and body of the part instead of a 
plane shadow without perspective, would be apparent to any ortho- 
pedic surgeon at the briefest glance. The fluoroscopic binocular view 
has a great field here, and if now available in practical form would, 

make obsolete all that has been written of plane pictures, and the 
radiographs of the past five years would be consigned to the waste 
basket. For further information on this point see section on Stereo- 
scopic Radiography; also the Stereoscopic Fluoroscope. 

Veal the saan that much that is said about “‘ misleading data” 
291 
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and of the difficulties of interpretation refers only to plane radiographs 
without “body” and does not apply. to the far clearer diagnostic 
pictures made with stereoscopic effects, we select for our instruction 
two short summaries by skilled men. The illustrations are omitted as . 
cuts of radiographs are unsatisfactory. | : 

Lovett thus writes of the use of the X-ray in orthopedic surgery: 
‘Tt is too early in the history of the X-ray to yet speak definitely. 

of its full value or its full possibilities in diseases of the joints. But 
at the present time it possesses very great value, and in certain cases 
is indispensable in this branch of surgery. This condition of affairs 
is so well recognized that many orthopedic surgeons make it in certain | 
cases a part of their routine examination. In general, its use enables 
us to determine the existence and character of congenital and acquired 
bony deformities and malpositions. It often aids in the diagnosis of 
joint disease, especially in tuberculous lesions. It assists when neces- 
sary in determining the relations of the bones after operations on the 
joints; and it enables us to study the history of progressive destructive 
disease of the joints. 

“These are the most frequent practical uses of the X-ray, yet 
nowhere must the evidence revealed by it be interpreted with greater 
care and accuracy than in this department of surgery. It is easy (in 
single-plane views) to see too much or too little and to draw too 
definite conclusions from yet inadequate experience. At times certain 
pictures give data that are altogether misleading, but greater practice 
in technic will lead to better pictures. For instance, an apparently 
normal radiograph may be obtained in the ease of a joint in which 
tuberculosis is sufficiently active to create serious symptoms. In Fig. 
1 is shown the radiograph of the knee of a women aged thirty-five, 
suffering for many months from an acute, painful affection of the right 
knee-joint. Tumor albus with abscess had occurred in childhood, and 
a useful, although flexed and partly immovable knee had resulted. 
The question as to whether the condition existing recently was due 
to recurrent tuberculosis or not was most important. .The radiograph 
showed a femur irregular from the destruction of the early disease, but 
apparently perfectly definite in outline and lacking those characteris- 
tics to be described as significant of joint tuberculosis. The symp- 
toms demanded operative interference, and, on opening the joint, an 
acute state of inflammation was found, and the lower end of the femur 
was extensively eroded by recent tuberculous foci. : 
_ “Fig. 2 shows the same knee in front two months after excision, 
demonstrating the current position of the bones from that point of 
view. The estimation by X-rays of the relative size of bones and the 
relations between them must be accepted with great reservation. The data afforded by such radiographs are of value only when the relation 
of the tube and plate are requlated with correct accuracy. It is easy 
to produce obliquity of some shadows by a very slight slant of the 
axis of the rays and very little inaccuracy in this respect on the part 
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of the operator is needed to produce considerable variation in the 

radiograph.” 
ae readouts of this course are fully instructed how to obviate a 

the above difficulties, and especially to rightly estimate at a glance the 

relative sizes of bones in all X-ray views of them. ‘The principle is 

direct.—Ep. : 
ger eS are ae made to demonstrate atrophy of one 

side of the pelvis in hip disease, elongation of one patellar pease 

by comparison with the well side, atrophy of one femur as ete , 

with the other, and similar Soe Success depends on individ: 

conditions and exactness in technic. ote 

v “My experience has been mostly with the Static machine ies 

by a motor and direct 110-volt street current. The highest and bes 

tubes procurable have been used. For the present purpose ne Pee 

haps best to consider not so much what the most experienced O bank 

can see with the best possible apparatus under the best possible o i- 

tions, but rather what the average surgeon may expect to see ‘ ter 

some experience with such apparatus as he might reasonably ee 

in his office. The photographic plate as a rule, of course, gives t e 

best and most definite information, and often demonstrates conditions 

which are overlooked with the fluoroscope. A noteworthy instance 

of this is found in exostoses of the bones of the feet, where exostoses of 

gmall size are almost sure to escape detection with the fiuoroscope, 

ile 1 negative they are easily seen. a 

ar On anf thee ae in ae cases fluoroscopic examinations 

show the most, as for example when it is desired to see the head of 

a bone in more than one place, as in estimating the relation of the 

component parts of a joint. For instance, the fluoroscope was more 

useful than any radiograph could have been in demonstrating the posi- 

tion of the head of the femur in an obscure case of anterior congenital 

dislocation coming under the writer’s observation, because it was pos- 

sible to watch the head of the femur while the leg was manipulated. 

“To secure definition of bones in the radiograph considerable dis- 

tance between the tube and the part is most important. Twenty inches 

is a good rule. In the case of young children, and especially infants, 

the transparency of the epiphyses is an obstacle im many ene 

to obtaining satisfactory information from the X-ray. The radiograp 

of the foot of a child of three years old shows the condition at that 

age. The next radiograph, the foot of a child of seven, shows the 
ossification at that age. The knee (Fig. 5) of a child of two years 
makes it very evident that very little is to be seen of the joint surfaces 
at that age, at least without securing a more differential radiance than 
the high tubes here used. In one knee may be noted a scarcely per- 
ceptible haze due to an acute traumatic effusion, an appearance to 
be spoken of later. Clearly marked epiphysial lines are seen in the 
healthy knee of a boy of eleven (Fig. 6), and up to the age of puberty 
the tubercle of the tibia may often appear to be detached. ae 

~ Separation of the epiphysis, however, when it is ossified suffi- 
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ciently, is easily detected by the rays. In our next picture a boy, after 
a tall of moderate severity, developed swelling and stiffness of the 
knee-joint, which, when seen six weeks‘ later, was diagnosed as probable 
tumor albus after a careful examination. The real state of affairs 
was made evident at once by an X-ray examination. Congenital bony 
deformities, absence of bones, and similar conditions can, of course, 
in children of sufficient age be demonstrated with X-rays.- Its most 
frequent usefulness in this connection to the orthopedic surgeon isin. . 
furnishing data, perhaps not obtainable otherwise, in cases of con- ~~ 
genital dislocation of the hip. Here it is possible to confirm or estab- 
lish the diagnosis and after operation to demonstrate the reduction of 
the head of the femur. It is also possible to differentiate in this -way 
Gn doubtful cases) between fracture of the neck of the femur and 
chronic disease of the hip-joint. So. ae 
_“ Coxa vara may be recognized in radiographs. In diseases of 

the joints the X-ray is most useful in furnishing diagnostic informa- 
tion often not obtainable by other means. Synovitis, if of sufficient 
degree, is made evident by an increasing resistance to the passage of 
the rays which surrounds the ends of the bones with a slight haze in 
the negative. There will be seen no loss of bony outline, but simply 
less distinctness than normal. In the fluoroscope the bones fade in 
dark, clean-cut outline toward the joint surface, which should be dis- 
tinct. In tuberculosis of the joints it is generally agreed that smal! 
foci are not, as a rule, to be distinguished in radiographs. Later in 
the disease, however, an appearance more or less characteristic is to 
be seen in the disappearance of the shadow of the articular end of 
one or both bones. In a negative strong enough to give a definite 
outline of the bones forming a joint it is very suggestive of tuber- 
culosis or some process destructive of bone to find a place where the 
outline of bone disappears, and is replaced by an indefinite cloudy 
appearance. | 

“In Fig. 16.is shown the radiograph of a case of hip-disease three 
weeks after excision. The radiograph before excision was similar to 
Fig. 18. Before it was taken a solution of one part of bismuth and 
two parts of glycerine was injected into the sinuses to demonstrate 
thecr course and extent. The irregular dark areas are due to this 
injection. This method will be found useful in shadowing the course 
and extent of sinuses and abscess cavities. - oe 
_ “In acute infectious osteomyelitis the destruction of bone may 
be identified and negatives present much the same cloudy appearance 
as in the acute stage of tuberculous disease. Separation of the 

_epiphyses may be identified as well as thickening of the upper part of 
the femur. In Charcot’s disease we can identify bony destruction 
and displacement. In a case of the elbow the question of diagnosis 
between sarcoma and Charcot’s disease was only made clear by the 
radiograph. In arthritis occurring in the joints of bleeders F Is. 22 
and 23 show two cases under my care. In both the joint inflamma- 
tion was active when the exposure was made. One shows only a 
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dark shadow around the ends of the bones, while the other oe ae 

ing definite. Gocht has described from two cases Lae eee : : 

graphed certain definite appearances, such as atrophy of the none 

irregularity of the epiphyseal line, disappearance of ua Jo i: 

cleft, broadening of the intercondyloid eminence of the tibia, ete. 

The same dark cloud is apparent in his pictures as 1m mine. oe 

_. “Tn rheumatoid arthritis, exostoses are rarely identified; ee 

in the shape of the articular surfaces of the bones are to be sie = ou 

they are present; diminution or increase in the ends of the ae 

may be appreciated, and atrophy and destruction of cartilage is ae e 

evident by a disappearance of the normal cartilaginous ie oe 

in the radiograph by apparently closer contact of the bones with les 

_ space between them. 
“ Fig. 25 shows the radiograph of a case where the diagnosis was : 

doubt between chronic rheumatic and chronic tuberculous disease ; 

the wrist. The radiograph showed a clear bony outline, and inocula- 

tion from the fluid of another joint in the same patient was negative 

re losis. : | 

- pecs et radiograph of an adult patient with severe gonor- 

rheal arthritis of the wrist, showing an indistinct area corresponding 

to the carpal bones, which should be separate. 
“Tn certain obstinate and painful cases resembling flat-foot, the 

X-ray serves to demonstrate the existence of spurs of bone runnong 

from the under surface of the back of the os calcis, and sometimes 

from the back of the upper surface of the same bone. This informa- 

tion is not to be obtained by other means, and is most important on 

the matter of treatment and prognosis, which is in such ee, 

ing. They may be identified when hardly larger than a big surgical 

needle and not over a quarter of an inch in length, and from this stage 

they apparently grow larger until they reach the size shown in Figs. 

27, 28, 29. They occur in connection with gonorrheal rheumatism, 

rheumatic gout, and in certain cases where no etiologic factor is ap- 

parent. ne fae i c 

“This paper leaves out the consideration of many conditions ; 
important as those mentioned in this connection, but it has seeme 
best to the writer to dwell chiefly on those conditions in which the 
X-ray in his personal expervence had proved most often of practical 
use; and conditions in which its conclusions might be open to ques- 
tion, or in which the necessary information might be obtained by other 
means, have been avoided. es 

“Tt may be proper to add that none of the writer's radiographs 
shown have been in any way retouched or manipulated—a process 
always open to question.” —_— pines 4 

Says another orthopedic surgeon: 

“The age of the patient is no bar to the use of X-rays. The 
youngest subject exposed by myself was an infant seven days old. 
Radiographs of this case show the existence of double equinovarus; 
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genu recurvatum, dislocation of one hip, and a club hand. Within 
the past few years congenital dislocations of the shoulder have been - 
more generally recognized. When there is any doubt as to the con- 
dition of the joint the X-ray furnishes a ready means of making a 
positive diagnosis. In lateral curvature of the spine the X-ray en- 
ables the surgeon to note the degree of bony distortion, and to de- 
termine whether a given plan of treatment has any decided corrective 
action on the malformed vertebrae. A radiograph will probably be 
found more reliable than any system of tracings and measurements, 
as it shows the bones unobscured by the soft parts, 

“It frequently happens that slight injuries in the neighborhood 
of joints produce symptoms that are somewhat obscure and tend to 
mislead the surgeon. A radiograph affords a means of removing any 
question of doubt, so that appropriate treatment may be instituted. 
The case illustrated in Fig. 10 is that of a lad about fourteen years 
of age, who received an injury to his right leg in a football game. He 
was disabled for some weeks, and when first seen by me, about two 
or more months after the injury, he was still suffering from pain and 
inability to get about without limping. A radiograph made at this 
time showed that the tibial tubercle had become separated and was 
still ununited. Under treatment, the symptoms rapidly disappeared, 
and a few weeks later union had taken place, as proven by another 
radiograph. Fig. 11 is the normal knee of the same subject. By 
comparing the two figures the pathologic condition may be appre- 
ciated. ae | 

‘The text-books on surgery dismiss the subject of fractures of 
the tarsal bones, other than the os caleis and astragalus, with the state- 
ment that they can hardly occur except from crushing force. One 
author says: ‘I have never seen such a case except when the whole 
ankle was crushed.’ In the light of modern methods of examination, 
however, it is proved that this statement is erroneous. In a case that 
recently came under observation, and which had been treated as a 
severe sprain for four months, it was found that the patient in simply 
alighting from a ‘ buck-board’ had sustained a fracture of the scaphoid. 
Other similar instances might be cited. | | 

The elbow- and shoulder-joints are particularly exposed to slight 
injuries, that end in serious disability if not in complete ankylosis. 
The importance of exact diagnosis cannot be overestimated, for the 
success or failure of treatment must depend upon it. Slight fract- 
ures into or in the neighborhood of joints cannot always be determined 
with any degree of accuracy even by the most skilful surgeon, as 
erepitus, etc., may not be elicited. A radiograph, however, may be 
relied upon, if the precautions referred to in a previous section are 
resorted to. In one case of marked disability after an injury to the 
shoulder, where several competent surgeons failed to determine the 
condition of the bony structures, a radiograph revealed a fracture of 
the acromion process: In another case of partial ankylosis of the 
elbow, an X-ray examination demonstrated an apparently insignifi- 

PLATE 113.—'This Instruction Plate shows adjustment of Author's Hixamining H'rame ee 

ankle-joint engaged in the field of axis-rays. ‘The examiner sits in front with ae eee 

in place. It is removed in the plate to show position of tube, the anterior and pos fins i x 

cal guides in line and making only one shadow, and the relation of foot to the markers. No 

that though the frame is slightly tilted to suit the comfort of patient, yet the correct axis 
of the rays is maintained. The boy is an orthopedic case, and the white line along the leg 
is not part of the examining-frame, but a metal brace which he wears. 



; Se, dea ee 

e
e
e
 

: 
a 

b
k
 e =}
 

B
e
 

8
 

4 
9
 

S
 
a
s
a
d
 

i
d
 

=
t
a
i
e
p
s
 

o
Y
 

H
i
s
 
G
n
 S
a
l
 

R
E
 

S
e
 

2 
,
n
 

2
 

8
 

°
 

n
o
 

cS
 

F
R
C
S
 

F
P
 

H
R
B
S
 

P
e
a
r
s
 

S
S
 

a
a
a
 

E
F
 

3
.
9
.
9
 

2
 

P
S
 

o
S
 

D
n
 

@ & 

e
a
e
 

eR
 

<
q
 

a 
3
 

S
 

bp
 

E
O
S
 

t
=
 

S
a
r
s
 

o
o
m
 

a
w
 

S
M
 

A
a
s
 

e
e
 

fe
 

B
a
i
e
 

f
o
 

p
a
 

T
e
 

3 
U
E
.
 

o
O
.
 

2 o
e
 

a
 
S
i
e
 

B
o
g
 

os 
S
e
o
 

H
H
 

S
e
 

s
a
m
e
 

ds
 

° 
; 

e
s
 

R
8
8
8
 

S
i
a
n
g
 

A 
B
e
 

g
e
2
g
c
8
 

o
o
r
 

e
o
s
 

S
e
 

a
 

B
e
 

P
o
u
n
a
v
h
 

ea
 

S
o
 

F
S
 

op
 

T
o
 

O
D
 

x
 

e
S
 

e
a
e
 

o 
O
.
.
0
)
 

B
e
 

O
r
 

o
i
e
 

P
H
 

i
 

S
 

o
e
o
g
F
 

5
 

2
G
e
s
 

C
o
r
 

H
Y
 

R
w
 

S
9
t
c
H
 

E
E
 

&
 

(S
a 

iw
 

Oo
 

0.
55

 
14

 
oa
 
[2
 

2e
ee
 

ei
 

ce
Re

 
sa

 
a 

B
e
e
 

B
a
b
s
 

S
t
a
)
 

sa
sl
te
 

C
o
u
n
s
 

t
w
 

a
H
 

Ss
 

8
 

T
e
n
o
 

«
i
o
r
s
 

, 
2
2
K
 

o
w
 

f
e
 

b
o
a
 

a
 

4
5
 

8
3
 

£
 

R
O
 

e
y
 

a 
e
e
e
 

eS
. 

C
e
e
 
A
s
 

a
 
B
o
 

| —
~
 

sf 3
 ; i
r
 

fos 
L
b
)
 

o 
2 

G
a
o
 

| 
»
p
 
H
t
 

o 
B 

i 

S
h
u
e
 

|e 
i
f
 

wn 

: B
e
 

| a
T
 

M
 

erst 
; S
h
e
a
 

a
p
 

o H
o
m
 

t
o
h
 

| 
O
O
5
8
 

4
 

‘
2
 

2
 : f
e
 

a
i
e
 

| 
2
)
 

o i
 

DQ 
H
g
 

B
a
 

2
 

o
r
d
 

r
o
 

S
o
s
 

a
 

2
H
 

4 Py
 

® 
a
e
 

2
5
5
 

om 
O
N
 
O
o
 = i
g
 

O
V
O
 

O
m
 s
p
 

a
n
 

g
 

: a
 

a
 

E
p
 

S
a
)
 
T
s
 
a
6
 

» 
f
a
 

+
 
F
s
 

T
t
 
S
o
 D
u
d
:
 

e
S
 

o
e
 

2
 
A
E
 

A
e
 

S
S
 

M
a
g
s
 

: H
i
 

O
O
 

S 

T
E
N
S
 

Wig 
=e 

- RS
S
 

P
R
S
 
A
I
E
E
E
 

S
R
 

L
U
 

E
B
 

I
Y
 

R
I
E
 

T
E
E
S
 

2 S
R
S
 

PE 
I
A
 



cant fracture of the olecranon as the primary cause of the restricted ie 

- ; joint-motion. , i 

“The condition of an elbow illustrated in Fig. 12 is of interest, 

as it shows the result of a severe fracture of the condyle of the humerus 

and of the radius and ulna, and demonstrates the cause of the exist- 

ing disability. 
“The value of radiography in deciding upon the advisability of 

operative or other interference in old bone-injuries, is perhaps not suffi- 

. Va ciently appreciated. Patients might frequently be spared the use of 4 

oe the knife, and the surgeon relieved of the disappointment of a useless | 

: operation, by availing himself of this aid to diagnosis. This is well if 

a, illustrated in Fig. 14, which shows a fusion of the patella and femur 1 

| with fibrous ankylosis in the knee-joint proper. It would have been | 

useless to attempt brisement forcé for restoring motion, with the patella : Wd 

and femur so firmly united. ot 
“The differential diagnosis between true and false ankylosis is 

generally easily established by the ordinary methods of examination. | q 

When, however, the fibrous bands are very short, permitting no ap- 

 preciable motion, some reliable means of differentiation becomes a 

. a necessity. A radiograph settles this question beyond any doubt. 

: | “The value of radiography is fully established; it only remains | 

to develop it to its highest possibilities, which \must be accomplished : Ae 

by those operators who are willing to devote sufficient time and engrgy * 

to the study of the subject, and become masters of this new arte 

| 

‘ q [ eal) a : | | 
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PLATE 116.—A gouty hand. Five seconds exposu 
ae Seconds eeDOraRE the hand was first protected be heavy 
xcited to its best efficiency. Then the zinc was suddenly withd 7 : | | ame ae quickly. SEP Boe to ou off the rays abruptly as fh tube eas routan oRetneew et | | | | n used for other purposes. If it is desired to hold back acti 

fingers so that the bones of the car i i eee ea te pus may receive sufficient ex I 
angers during the first half of a normal exposure SeSOIER SS ihe went are ele will suggest special applications to the operator. ane oes 

When this picture was taken with 
y sheets of zinc till the tube was 



CHAPTER XXXII 

STUDIES IN THE X-RAY DIAGNOSIS OF 
© CALCULI 

AT a time scarce half a year ago, when the majority of active sur- 
geons could not pose a patient nor place a tube for such a diagnosis, 
the editor of the Archives of the Roentgen Ray, himself an expert, 
wrote these words: : ‘ | me 

“It is difficult to place too high an estimate on the value of the 
X-rays in this particular branch of surgery. Exploratory operations 
for stone in the kidney may now be regarded as things of the past. 
Not only can a calculus be detected before it has reached any. con- 
siderable size or has destroyed any large portion of the renal substance, 
but its exact location in the kidney can be shown beforehand so that 
it can be removed with the minimum of disturbance.” 

The scattered abstracts of current medical literature are lost to the 
surgeon who wishes to read up the subject and a composite gathering 
of facts in permanent record will here furnish a great deal of neces- 
sary instruction. For much of the material which we have revised in 
compact form we are indebted to Leonard, who has devoted special 
attention to this technic. 

“The development which has recently taken place in methods of 
physical diagnosis greatly facilitates the differential diagnosis of renal 
disease, and pathologic processes in other organs can be readily ex- 
cluded. The centrifuge, the segregator, the urethral catheter, and the 
cystoscope, are factors which have aided greatly in this development. 
Added to these is the X-ray. The X-ray method of detecting or ex- 
cluding calculi in the kidneys and ureters has proved itself to be ~ 
absolutely accurate when applied with requisite technic. The errors 
which have been noted have all been due to defective technic or to 
inexperience in reading the negative. The absolute negative as well 
as the absolute positive diagnosis of calculous disease ig demonstrated. 

“The advantages which this method possesses are its mathe- 
matical accuracy, and comprehensiveness; the equal value of the 
negative and positive diagnosis; the ability to detect calculi in their 
incipiency before serious injury has been done to the functional effi- 
ciency of the kidney, and when the freedom from infection makes an 

| 298 
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aceptic operation possible. The dangers that threaten when a small 
quiescent calculus is present can thus be avoided, as well as the dangers 
of operating upon the wrong kidney; or upon one without knowing 
that the other is the seat of calculus; or of leaving a calculus behind 
by an incomplete operation. The operative interference 1s localized 
and limited to a very small area, facilitating the operation and avoiding 
needless injury and traumatism to other portions of the urinary tract. 
Thus a calculus weighing forty-two grains was located in the upper 
pole of the kidney and removed through a small incision directly down 
upon it, that barely admitted a finger. A small ureteral calculus was 
located just within the pelvic brim, where it was found by bimanual 
palpation. It was removed by a transperitoneal ureterolithotomy, and 
proved to be a uric-acid calculus of the mulberry type which weighed 
two and three-fourth grains. A second ureteral calculus was removed 
per vaginam. A ureteral catheter was introduced and the vaginal 
wound packed; both packing and catheter were withdrawn on third 
day with perfect healing. This ureteral calculus was apparently a 
phosphate stone and weighed twenty-seven grains. A large calculus 
of the same character was removed from this patient’s other kidney. 
It was broken and could not be weighed. It was phosphatic in com- 
position, and measured over two inches in length. On the side where 
the ureteral calculus was found there was a large ‘hydronephrosis, on 
the other a pyonephrosis. Other cases have been previously reported 
where encysted calculi were detected, and where multiple calculi were 
removed and the completeness of the operation assured. _ 
« Such advantages clearly demonstrate the superiority of this 

method over exploratory nephrotomy or any other method of diagnosis. 
It is free from all danger and inconvenience, and 18 more accurate. 

“The detection and accurate localization of the calculus, in cases 
of unilateral or complete anuria due to calculous disease, is of the ut- 

- most importance in directing and limiting the operative intervention. 
Complete anuria is readily recognized, but the localization of the seat 
of obstruction, although of the greatest moment, has hitherto been a 
most difficult problem, uncertain of a correct solution. : 
_ “The question of unilateral anuria can be settled by the segre- 
gator or the ureteral catheter, but calculous disease can only be de- 
tected or excluded with certainty by an X-ray negative properly 
made and interpreted. 

“The patient should be given the benefit of such methods of ex- 
amination before operative treatment is decided on. Without them 
he is exposed to the immediate danger of the loss of one kidney or 
to the future dangers that surround the presence of a quiescent cal- 
culus in the kidney. The advantages that are to be derived from early 
diagnosis and operation should never be forgotten. This early diag- 
nosis can be made in all of these cases as soon as suspicion points to 
the possibility of a calculus. | | 

“The formation’ of a renal calculus generally takes place with-. 
out producing any recognizable symptoms. The condition is not sus- 

— Se 
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pected until the calculus interferes with the function of the kidney or that of the ureter, This may take place while the calculus is small, 
or not until it has attained large proportions. The first symptom 
that usually attracts attention is pain. Either a dull, diffuse ache in the lumbar region, or it may be a severe attack of colic, This is some- times accompanied by sufficient functional disturbance to produce a slight albuminuria, or a few leucocytes and red blood-cells may be found in the urine. If colic is present, and the symptoms are severer in character, interference with the function of the ureter js indicated, 
All these symptoms may, however, result from other causes, either 
intra- or peri-nephritic, and may even be more marked, and yet no 
calculus be present. The difficulties that lie in the way of an accurate | 

differential dia 
manifest. 

‘* A short time.a 
until the classical symptoms showed that the pathological process had 
so far advanced as to render surgical intervention necessary, and yet 

hazardous. At that time the diagnosis of calculous ureteritis was never made, and many patients lost one kidney as the result of uni- 
lateral anuria, and many others died without any other diagnosis than 
‘suppression of urine ”’ ever being made. The exact diagnosis of cal- 
culous ureteritis is seldom made even now. Many patients suffer the 
loss of function of one kidney because the impaction of a calculus is not recognized, and the resulting anuria leads to the atrophy and de- 
struction of the affected kidney. The clinical pictures presented by 
destruction and recovery are identical. | If a calculus: passes after an 
attack of renal colic and. escapes detection the pain subsides, the urine 
clears, and perfect function is restored. If a calculus becomes im- pacted in the ureter the symptoms do not differ apparently. If the urine becomes normal-the ‘cure’ (4) is attributed to this or that 
internal medication, or the true condition is not suspected, or the 
attack is attributed to some other cause. The possibility of such an 
occurrence is readily admitted. The X-ray findings show that it is probably much more frequent than has been suspected. In.a series 
of thirty-six cases detected by the author over fifty per cent. were ureteral calculi. | . | 

‘ Clinical experience shows that other pathologic conditions often 
simulate calculous nephritis so closely in their symptomatology that an absolute diagnosis cannot be made by ordinary methods. Even in exploratory nephrotomy an expert surgeon is liable to err. - This 
was shown in the case of Taylor and Tripp, and has lately been demon- 
strated in another case in which a large calculus was not detected by an expert surgeon, who even went so far as to report it as a case ‘in 
which the symptoms were most misleading, as they were typical of 
calculus, yet none was present.’ The radiograph demonstrated the 
presence of the calculus. 

“The mechanical accuracy of this method is very great. Error 

gnosis in the incipiency of this condition are very 

can creep in only through faulty technic or lack of skill in reading 

go the diagnosis of renal calculus was never made | 
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Photographed especially for this Instruction Course by 

graph which resulted in detecting the calculus. 

PLATE 120.—Method for Renal Calculus with dorsal position of patient. 

Dr. Jicinsky during the actual exposure of a radio that others can easily duplicate it. 

The method is shown so plainly 

a 
¢ 

. 
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the negative. Where the negative secured fulfils the requisite condi- 

tions the experienced eye can detect or exclude all calculi. In some 

cases, as in very corpulent or muscular subjects, it is not yet always 

possible to secure a negative with the essential detail, but when the 

negative is correct the diagnosis is absolute. Exhaustive studies by 

Swain, Ringel, Wagner, Buget, Gascard, and others have shown that 

renal calculi have varying degrees of opacity to the X-rays correspond- 

ing with their chemical composition. Oxalates are the most opaque, 

phosphates next, carbonates the same, and uric-acid calculi least. Size 

is more important than composition, and even the least dense uric-acid 

kind have been well shadowed on the plate. The cases in which the 

author has so far demonstrated the absolute mathematical accuracy of 

the method number 165. 
“ The method is based on the axiom that if rays are employed that 

will differentiate between the shadows of tissues less dense than the 

least dense calculus all calculi will be found. The absolute proof of 

the diagnosis is evident in each negative when such a differentiation 

is shown. If the calculus is there it will be seen, and if none appears 

on such a negative it does not exist. The production of negatives 

having these details in the soft tissues of the lumbar and pelvic regions 

is the only essential to the diagnosis, and is secured by the employ- 

ment of a large volume of radiance having a medium penetration. 

Experience has shown that the vacuum requisite is equal to one to two 

inches of air-gap resistance as measured by a coil.* This latitude in 

resistance is necessary in regulating the penetrating power of the rays 

to the individual patient. For the same reason the length of exposure 

varies with the individual, and is also dependent on the amount of 

energy in the secondary coil circuit. A heavy current without thin 

voltage is the chief factor in producing a large volume of radiance 

such as is required. 2 

“ The only basis on which a diagnosis can be reasonably established 

is the production of a negative which, in the individual case, visibly 

differentiates between the shadows of tissues less dense than the least 

dense calculus. The effect of different doses of radiance on penetra- 

tion is shown in two pictures. The calculi were laid on the film. The 

tube was the same in each exposure. The same exposure-time was 

used. The plates were developed in the same bath for the same time. 

The only factor that varied was the resistance of the tube, which in 
one case was a three-inch spark-gap and in the other less than one and 
one-half inches. The negative and positive diagnosis are rendered ab- 
solute by the present technic, but the operator must be able to show 

) 

in his negatives the definition of lumbar and pelvic soft parts less dense 
than any calculi. One such negative showing such detail in the regions 
occupied by the kidneys and ureters is sufficient evidence upon which 

_  *The student will note how much more difficult it is to get an accurate idea of the X-ray 

dosage employed by the above writer than it would be if the author’s gauge tested it. It 
could then have been stated at once whether the radiance should be X4, or Xs, or X10, or any 
other power.—Kd. : 

ST ONS eae Te 
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to base a negative diagnosis. A positive diagnosis should always be confirmed by a duplicate picture taken on the same day. As in all cases of localization of foreign: bodies, operation should follow as soon as possible. 
| | ‘ Bigelow’s evacuator is very serviceable in finding small calculi that have passed into the bladder, but no further. An examination with it should always precede operation for the removal of a small ureteral calculus that has been detected by X-rays, especially if an interval elapses between its detection and the operation, or if attempts — have been made by massage to dislodge it. This is equally true of all foreign bodies. Operation must follow immediately after the localiza- tion or the localization must be repeated. Immobilization is always essential during the interval. 

“ The rendering of correct diagnoses in cases where the symptoms are indefinite or wanting illustrates the great value of the metliod. _ The positive diagnosis has, however, a greater value than the simple detection of a calculus. It is more accurate, comprehensive, and pre- cise than any other method. The position of a calculus or calculi in both kidneys and uréters is determined with a precision that limits the field of operation, makes the operation more accurate, and assures its completeness. Tt ig no ] onger necessary to open a hydronephrotic kidney before the ureteral calculus, which is the real cause, can be located. The operation is directed immediately to the ureter. In two cases remaining calculi have been found in the opposite kidney after operation, and in another case a calculus was found in the same kidney previously operated on. Such incomplete work cannot be done after a thorough X-ray diagnosis. Calculi have been present in both kidneys or ureters in four. cases examined. This is the only method except double exploratory nephrotomy by which it is possible to exclude calculus from the apparently healthy kidney before a nephrolithotomy or a nephrectomy is undertaken. 
“The detection of three calculi weighing one grain or less in the kidney and ureters and their subsequent passage has demonstrated that this method is capable of detecting the most minute caleulus in its incipient stage. This is of the utmost value to the patient. These are the calculi that produce complete anuria by occluding the ureters, They are the more dangerous because they produce fewer and. less definite symptoms. “Morris has said of them: ‘If such silent, lurk- ing calculi could be discovered and removed, many deaths from cal- culous anuria, much illness and suffering from perinephric abscesses and renal fistulee, and many kidneys undergoing atrophy and degen- eration might be saved by well-timed operation.’ Statistics derived’ - from the operations of the most competent renal surgeons show that the mortality of nephrolithotomy is but. two or three per cent., if the operation is undertaken when the calculus is small and before infec- tion has taken place. When the characteristic symptoms are present _ and infection has taken place, the mortality rapidly rises to twenty- five per cent. This method assures the detection of all calculi ag soon 
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as a suspicion points to their presence, and by eos 2k aoa 
affords the patient all the advantages of an early ee. Be hoa 
examination is made with no inconvenience to the ERAS ee 
the introduction of instruments into the bladder or ureters, | 

-» of infection. as Kis ; ae Hee fu HO: negative eae by oe melhoda 
3 : tive. It, often renders op ly greater than that of the post | : 

mae unnecessary, and at the same time ae ae sae 
The accuracy of the ne ment rational and not dangerous. - 1 petioned: : sly and frequently qu nosis by skiagraphy has been seriously al the author has : Aig diagnosis is accurate, the Since claiming that the negative Voc ok | f having renal or ureteral ca : grguumed. 186 cases suspected) Oh in 1 h es. In only GRE ae 9 been rendered in 100 of these cases. negative diagnosis has eee d by the operation: In that case has that diagnosis been disprove DY : 

ale “ie error resulted from a misplaced plate and defective reading 
of the negative. 

“Sources of error lie not in the method, bol esas 

BE UTS oHery  lna combined with, ena 
ee ing nslating them into diagnosis. experience in reading negatives and translating eae eee 

This 1s often the most difficult part of the ee ee ie Le eae 

ae bie eae ye ne ae form asians Prodeeed 

«gee which the nono peratin ireaiment of ous 
Be ot | ae eae neta ‘eu or ee apa ee ook 

. ee a the destruction of 

_akidney by calculous anuria. 
“The passage spontaneously of a number of the DEStee Anes 8 

one renal calculus, after they had been detected, poin i ae 

es Oe a aie een lg wcitod), The i ere it is based upon the tg 
ae en of ie size and position of a amen ue a 
possible to estimate the ae ef its Le ee ae 

: f any operation that may cessar’) an 
ee of ra the size and position of the asc ne 
the previous history will have much weight in fee See Hone 
sistence of pain in the lumbar region and the history o epee ee ie 3 
with the presence of blood in the urine, point to paris ae Deemer 
make delay permissible. A large calculus, the Eames : oe J 
or an absolutely normal urine, indicating Sea ae sig 
immediate operative intervention imperative if the ki ae As 
preserved. Such conservative treatment must, however, : ae oo 
under strict surgical supervision, and frequent analyses 0 i : Ww is 
should be made. The ease with which such minute calcu 1s +P fe 
the. bladder renders it necessary to search for them in the bladder 
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before any operation is commenced for their removal. This precau- 
tion should always be observed with small calculi, and the bladder care- 
fully examined by a Bigelow’s evacuator while the patient is under. 
the anzesthetic before the operation is commenced. 3 

“ The effect of this method of diagnosis upon operative procedures 
has been marked. The field of operation has been localized by X-rays 
to the point where the calculus is situated. The completeness of the 
operation is assured by the determination of the exact number and: 
position of the calculi. The calculus can be removed through a much 
smaller wound in the kidney, with the assurance that no calculi are 
left behind. Ureteral calculi are attacked directly either by the extra- 
peritoneal route, by trans-peritoneal ureterolithotomy, and by puncture 
of the ureter through the vaginal vault. All these methods have been 
successfully employed in one or more of the cases examined. With 
the exact knowledge of the location of a calculus, it will often be pos- 
sible to palpate it, and in especially favorable instances to push it along 
by massage, or even by crushing small calculi of suitable composition, 
to secure their removal. From the examination of 136 cases suspected 
of having renal or ureteral calculi, and the detection of nineteen cases 
of ureteral and seventeen cases of renal calculus, the author draws 
these conclusions: is | oe | 7 

“That both the negative and positive diagnosis by the X-ray 
method are accurate and valuable. That ureteral calculus is much 
more common than has been supposed, or about fifty per cent. of all 
cases of calculus. That it is impossible to arrive at as accurate a diag- 
nosis of calculus by other methods. That this method is comprehen- 
sive, and aids operative intervention by localizing all calculi and exclud- 
ing calculi from the other kidney. That non-operative treatment, 
without a negative diagnosis by this method, is irrational and danger- 
ous in cases that are at all suspicious. That this method is precise, 
because its results are mechanically produced, but that accuracy in 
its employment and care in reading the results are necessary to the 
avoidance of error. That the data obtained by this method make non- 
operative, conservative treatment rational in cases of small calculi low 
down in the ureter that can be expected to pass. That the negative 
diagnosis does not preclude exploratory nephrotomy, but does make 
unnecessary the actual incision into the kidney in search for caleuli. 
The dilatation of the ureter with bougies, as has been practised in the 
female, may be employed in the male by utilizing a suprapubic cys- 
totomy wound to guide the instruments from the urethra into the 

ureters.” (LEonarp.) | 

From facts in possession of the author it may be estimated that at 
this date not less than 200 different operators have successfully radio- 
graphed calculi of the various forms. This is a great advance on the 
situation of two years ago, and we may assume that much further 
progress will be made. Within a few months Drs. Schmidt and 
Kolisher have reported a special technic which involves the introduc- 

PLATE 121.—Renal Calculus (Walsham). Case of woman age ee een. 
nosis lay between renal calculus and tuberculous kidney. The X-rays cleare oe : Sea 

The negative showed that at least three stones were in the kidney, and the operatio 
i : d partl 

a large number, varying in size from a large bean to a pin-head. They were composed parviy 

of calcium oxalate and partly of phosphates. Good recovery. Both EAL ea - 

renal calculi were made with a twelve-inch coil and medium tube, with four soon bes 

No special precautions with regard to holding the breath were taken in oe ee = coe 

radiographs of the calculi after removal were made with the same coil and a 

exposure. (Rebman, Ltd.) 

eee 
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Weight of 

composed partly of calcium oxalate, partly phosphatic, the 

The shadow presents the appear- 

ance of two stones, but it proved to be a single calculus filling nearly the whole pelvis of the 

right kidney. 

Case of a woman age thirty-three. i alsham s (W aleulu 
ounces, 

Recovery. The effect of reducing the radiograph to book size is well 

shown by the next picture of the calculus after removal. 
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, | ee eae @ tion of soft and flexible metallic sounds into the ureters and kidneys 

. | | for the purpose of securing accessory shadows as aids to diagnosis. On 

: ‘ | . October 24, 1901, Dr. Schmidt wrote the author that since. his paper i | 
= _ ~ before the Amonen Medical Association they . had had additional cases | ea 

in which the method had been of great service. The lines of the | 4 

3 metallic sounds stand out beautifully in the negatives, and show the 7 | | 

ee ee a ' course and situation of the ureters and the contour and size of the : 

pelvis of the kidney. 

“We use for sounds for this purpose Menino of different sizes i 4 

and flexibility. We melt.one end into a small ball. Lead-wire has a 

sufficient tensile strength to stand. manipulation without breaking, and, 

| on. the other hand, is so soft and pliable that injury to the tissues of ‘ 

a the ureters and kidney i is impossible even when there is dislocation of | 

i” the ureter and a maximum of pressure is used. We use a cystoscope 
patterned after the instrument of Brenner and. Casper. The diagnos- 

-.. tic possibilities of this method are the following: | 
Me “1. The absolutely exact position of the course of the ureters. | 
| Rec “9. The exact localization of any obstruction im the ureter. 
ae “3. The exact topographical localization of the eng of the | | 4 

kidney. | 
| “4. The solution of a difficult differential Gonese. between biliary 3 Kf 

. and renal calcul. 
“5. Knowledge of the size of the ine of the kidney. i 

“6. The nature and meaning of any obstruction in the ureter. : tf 

“That these differential diagnostic possibilities are important and | 

the command of them often welcome needs no emphasis. It is clear ee 

that the precise location of, for instance, an obstruction (an impacted. | 
calculus) in a ureter is of the greatest. importance, for upon this point | : 
depends the accuracy and direction of the incision. The difficulties | 
surrounding a differential diagnosis when a greatly distended gall- | 
bladder, a floating kidney, or even a dilated kidney 3 is encountered are. 

:, well known. The uncertainty is lessened if in a case of this kind a : 
i metallic sound strikes directly upon a renal or uretal calculus and is 
i radiographed in situ. Furthermore, the pliable lead-wire pushed to 14 

the limit of obstruction without danger will then roll up and outline 1] 
the contour and shadow the size of the pelvis of the kidney in a renal if 
ease.’ 

at fice Smeg 

An experiment was first made on a cadaver. The lead sound was : 

introduced with strong pressure and pushed forward as far as possible. | 

PLATE 124. —Life-size radiograph of the preceding renal} calculus after removal- from the Owns, ‘0 pre poeeiance of dead tissties ty bent in ee GEN De, enally | 
body o(Rebman td) | | doubling on itself and forming a loop in the pelvis of the kidney. iq 

; After experimental radiographs an autopsy showed that no injury of | 
any kind had been done the tissues by pressure on the soft lead. Three 
radiographs showing sounds in situ in bladder, ureter, and kidney 

were presented. 
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The following on renal calculus contains. useful information: 

“The radiograph exhibited shows a calculus in the right kidney, 
three-fourths of an inch in diameter, in a female child aged three and © 
one-half years. The apparatus used was three twelve-inch spark in- 
duction coils connected in series and capable of giving a thirty-inch 
discharge of large volume, the secondaries being wound with No. 32 
wire. The 110-volt direct current was used, regulated by a rheostat 
to the capacity of the tube. About eighteen amperes was let into the 
primary coil circuit. The tube was a General Electric funnel-focus 
tube with vacuum regulator, and the resistance backed up a parallel 
spark two inches long. The series spark-gap was one and one-half 
inches. More current was used than the tube would take continuously 
without melting the anode, and when it became too hot the current 
was cut off for a few seconds by means of an adjustable shunt spark-gap 
which regulated the current through the tube. | | 

“The patient was anesthetized and placed on her back with the 
tube over the median line, level with the iliac crests. The child would 
not keep still without the anesthetic. A double-coated X-ray plate 
was used and developed with the metol-hydrochinon formula. ‘Time 

of exposure was seven minutes, with the tube twenty inches from the 
plate. Thickness of the body on a line with the calculus was five and 
one-half inches. A second case was an adult, male, aged thirty-six. 
‘Calculus in right kidney. Postured on back; tube over kidney; dis- 
tance, twenty-six inches; exposure, eleven minutes; body, twelve and 
one-fourth inches thick. Used double-coated X-ray plate. 

‘From reports of cases the general idea of locating a calculus seems 
to be to use a tube of as great penetrating power as possible, make a 

short exposure, varying from one to four minutes, and obtain a really 

under-exposed negative. It is assumed that a longer exposure will 

penetrate the calculus to an extent that will reduce its outline on the 

plate or obliterate it. I have tried all lengths of exposure, from a few 
seconds up to twenty minutes, and my most uniform results have been 
secured as follows: | 

~ “Use a tube which will take a large current and give off a large 

quantity of X-rays. Adjust it to just enough penetration to produce 

a normal plate for the given thickness (adult) in from ten to thirteen 
minutes, according to the thickness. In developing the plate aim at 
securing as much detail as possible.” (Scorr.) 

Biliary Calculi—In the living subject with early vacuum tubes 

~ and technics only such calculi could be radiographed as consisted of a 

_ firm and hard layer like the oxalates, while the more permeable urates 

cast an indistinct shadow, and the transparent phosphates scarcely ap- 

peared at all. The chemic composition of biliary calculi is far more 

complex than that of calculi in the urinary tract. All the different 

types have been experimentally radiographed on a plate outside the 

body, and also through the body of a patient to ascertain their differ- 

. 

4 % 

\ . 

(Cle 

- 

a 

ttflee 

, 

ence in translucency, but the difficulty of shadowing them on a plate 

in living situ is not solely that of deficient density but of obscuration 

by respiratory movements. When technic controlled these movements 

— success followed. 
The common biliary calculi of the most frequent type 1s so perme- 

able as to cast only a slight shade when small and single, but when 

larger and multiple the shadow is proportionately more dense. The 

mixed bilirubin caleuli which contain traces of iron and copper, and 

pure bilirubin-calcium calculi, are found to be the most opaque, and 

hence yield the most distinct shadow in the radiograph. Pure choles- 

terin and stratified cholesterin calculi are slightly more opaque than 

the common biliary type. When gall-stones are discovered too large 

to pass the common duct medical treatment can presumably be only 

palliative, and operative interference may be deemed indicated. When 

medical treatment is tentatively undertaken in such a case a subsequent 

radiograph may detect whether or not calculi have passed on into the 
duodenum. In regard to technics Beck has the following: 

“A fine tube is a sine qua non. The more translucent the calculus 
the shorter must be the exposure. Pure cholesterin needs a shorter 
exposure than a calculus containing lime, but the trouble is that we do 
not know the chemic composition of the suspected stones in advance. 
We therefore do not know what length of exposure-time will be 
necessary, but we can partly overcome this difficulty by making a 
minimum and a maximum exposure at the same time. If the short 
exposure reveals a calculus while the long exposure is negative, then 
the probability is that a cholesterin formation is present. Hven a poor 
negative, if it shows but the faint outlines of elliptic and faceted bodies 
in the region of the gall-bladder, is positive evidence. Sometimes the 
film shows nothing but the calculi. The plate must always be carefully 
studied, because the inexperienced eye will often not recognize calculi 
which are obvious to the trained eye at a glance. 

“In skiagraphing a gall-bladder have the patient lie on his abdo- 
men with three pillows under the clavicles, for this elevation permits 
the protrusion of the gall-bladder and brings the calculi nearer to 
the film—an important feature. Also place a thick pillow under the 
symphysis pubes to arch the body. The nearness of the gall-bladder 
to the plate is also increased by turning the body slightly to the right 
and raising the left side. 

‘ Another point of importance is that the axis of the rays should 
not be directly vertical over the gall-bladder, but should penetrate from 
the side, to avoid the thick and denser mass of the liver through its 
full diameter. Make the rays bear an angle of about seventy degrees 
with the plate, and the tube should be as near the abdomen as pos- 
sible. When a protrusion, palpable in the region of the gall-bladder, 
indicates that it projects from the liver, direct vertical position of the 
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rays is to be preferred. -In the case of oblique exposure the slant of 
the rays will make the calculi appear larger than their actual size.” 

| 
| 

} 
| 
| 

| In his first success Beck used four superimposed plates at the same 

time. The top plate directly under the gall-bladder showed the out- 

lines of the liver well, while in the last plate it appeared but faintly, 

but on this plate the calculi were clearly represented. The next ex- _ 

posure was made with a high tube on a single plate; time, ten minutes. 

: After it was found how long it took this tube to show the liver and 

| pelvic bones a second plate was exposed for six minutes. This nega- 

tive showed the denser tissues less clearly, but the calculi were more 

distinct. An exposure of seven, one of eight, and one of nine minutes, 

were experimentally ‘made, all showing that the longer the exposure 

the clearer were the denser tissue and the fainter were the calculi. It 

thus became evident that one exposure was not sufficient to determine 

the length of time required by a given tube for each gall-stone type. 

Tests should therefore be made by first making a trial short and a trial 

| 
| 

| 

| 

These soft calculi are here 

d that they could not be defined by the rays. 

long exposure in a case of suspected cholelithiasis, say, one of four 

minutes and one of ten. By comparing the results of these test- 

exposures the proper time for a final exposure can be estimated. 
S 

The arrows point to the shadows of two phosphatic WVVAll Opin a U1 07s hae CHICAGO, ILL. “ By employing this method not only the size, shape, and diameter 

of the gall-stones may be determined, but they can also be localized. 

It can also be shown whether there are calculi in the liver or the 

common duct besides those shown in the gall-bladder. Formerly it 

was only after extensive exposure by laparotomy that such diagnosis 

could be made with any degree of certainty. Exploratory laparotomy 

| for suspected cholelithiasis will hardly be deemed necessary any more. 

| The statement that the chemical composition of the calculi will have. 

| much to do with successful definition on the plate has been found to 

| be correct to some extent only. Common calculi of the most penetrable 
| 

ime 

type no larger than the head of a pin have been detected. Even cal- 

euli in the hepatic ducts have been shown. The bowels should be 

thoroughly evacuated before attempting the radiograph.” 

PLATE 125.—Radiograph of Renal Calculi. 

stones which were removed by operation and the negatives confirmed. clearly shown, although prior to 1901 many cla 

Moulin, in the London Lancet, early in 1899, wrote as follows of 

radiography of renal and biliary calcul: . 

| “ Ag regards renal calculi, the condition of the patient and the com- 

| | ee position of the stone both affect the result. If the patient is thin, and 

A | li. : the calculus of oxalate of lime, positive results can usually be obtained. | 

| | Phosphatic calculi are harder to detect, and those of uric acid or urates 

still more so. If the patient is corpulent and muscular, success is less 

| certain. In difficult cases such as these, every endeavor must be made 

| - to reduce the thickness of the tissues by purgatives and enemata. The | ‘ 
gee position of the patient 1s important. The erect position fixes the object i 

better, but crowds the liver down in front and increases the antero- 7 
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ROENTGEN X RAY L TORY, . 
FOR MEDICAL DIAGNOSIS, 

W. ©, FUCHS, Manager, 

Tel Central 55, 408 Schiller Bide, Chicogo, 

PLATE 128.—Ureteral Calculi. First radiographed with tube placed for suspected stone 

in kidney with no result. Tube was then focussed on course of ureter, and the two calculi 
here shown were discovered. Removed by operation, which verified the findings of this nega- 
tive. The arrows point to the two shadows. 
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posterior diameter of the body. Have the patient recumbent or 

the back well arched. Make examinations both from the front a 

from behind, as it cannot be told in advance which will yield a est 

results with some patients. To prevent movement of the caleu ean 

respiration, direct the patient to hold his breath as long noe a 2 

forced expiration, to raise the liver. Then eut out the tu : ae allov 

him to breathe until he has recovered himself, and resume t ° exposure 

for a second period of arrested respiration, with the thorax tk ° same a 

before. Repeat this as often as necessary till the gee? oe gout 

pleted. The tube is only switched on. during the perio Lo aes 

when the thorax is at rest, and the kidneys and the oan are a 

sumably occupying the same position relatively to the ce
e As oe : 

biliary calculi, they are still more difficult, owing to their very a 

densities. The difficulty is greatest when information 1s ae ven eo 

that is, when the calculus is not in the gall-bladder but in the ducts, 

and when the patient is stout and the abdomen firm. 

Technic for Renal Caleuli.— Previous to the exposure fast the patient 

and thoroughly empty the bowels. Remove all clothing from the 

region to be radiographed. Have the patient make forced expiration 

and tightly secure a thin muslin binder around the abdomen to restrict 

movement of viscera during respiration. This is important. ‘Place 

‘the author’s Position-Finder on the table and centre a high-efficiency 

tube at twenty inches for an 11 x 14 plate. Remove the rod and all 

is ready for posing the patient. There are now three objectives which 

govern the placing of patient and tube. The purpose of the picture 

‘decides the technic, and an advance choice must be made. 

1. Exposure of both kidneys at once for suspected presence of cal- 

culi—Bring in the plate and place it on the centred base under the 

tube. Lay the patient on the plate so that the third lumbar vertebra. 

ig on the centre of the film. Prop the patient with suitable towels so as 

to secure comfort and to make the closest possible contact of the part 

with the film. The focus of the anode being over the centre of the 

spine the diverging rays will carry the shadows of the kidneys well out 

from the bones on each side, and equally image both sides with neither 

in the perpendicular axis. This is immaterial in simple detection. 

9. Exposure of one kidney only.—Mark the region of the selected 

kidney on the skin, and then simply lay the patient on the plate with 

the marked area over the centre of the film. The kidney will then be 

in the vertical axis of the rays, and there will be no divergence to con- 

sider. The shadow of the single kidney will fall directly below 1t to 

the plate. The patient may be placed either on the back or abdomen, 

and it is often best to make an exposure in each position to ascertain 

which gives the best result in the given case. A thin person will surt | 
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the frontal posture best. An obese person will suit the dorsal decu- 
-bitus best, as a rule. Use the Distortion Landmark as a guide to 
approximate localization. Rees 

3. To localize a calculus after preliminary detection—Having 
found the shadow of a calculus in the image of one side of the body 
and desiring to exactly localize it in the kidney or ureter, mark on 

the skin its estimated situation as indicated by the first radiograph. 

Place the patient so that this mark is on the centre of the film and the 

focus of the tube vertically over it. Select and employ the preferred 
method of ascertaining the seat of the calculus from our chapter on 
Localization. 

When all is ready for any one of the above exposures have the 
patient keep absolutely still and breathe as little as possible while the 

current is switched into circuit. With the fluoroscope observe the 

action of the tube and time the exposure as taught. 

A fine photographic screen of tungstate of calcium may be ap- 
plied to the film of the negative to shorten the exposure. Or, the 

plate may be sandwiched between two such screens, as is done by 
leading operators in Europe to some extent. A diaphragm may be 

used to cut out all but the direct rays. 
Results.—The shadows of the last rib and the transverse process 

of the first lumbar vertebra are guides to look for the caleuli in the 
developed negative. Develop slowly with weak solution, watching 

these shadows and avoid fading them by too rapid or over-develop- 
ment. It is almost true to say that here (aiming at retaining on the 
plate shadows of tissues less opaque than the least opaque calculi) 

development is more vital than exact exposure-time. With experience 
the art grows. | 

If nothing is seen on the plate at the end of development that may 

be considered evidence of a calculus intensify the negative and let it 
dry. Then place it in the examining-cradle, as elsewhere described, 
and with the borders dark and with regulated transmitted light, study 
the shadows at various distances up to six feet. If this discloses any 

_ specks which may be suspicious repeat the exposure with such modi- 
fications as appear indicated by the result of the first attempt. When 

the shadow of the calculus is seen on the plate the diagnosis is posi- 
tive. When several plates give clear definition of the field with- 

out suspicion of stone, and especially if outline of the kidney is secured, 
the diagnosis is negative. 

Remarks.—lIt has been surmised that many of the failures of the 

past:to radiograph renal calculi when they were actually present were 
due to making more or less long exposures with the patient permitted 

Patient on canvas stretcher with region exposed free 

from clothing. 

PLaTE 129.—Radiographic exposure for Vesical Calculus. 
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PLATE 132.—Vesi 
4 ? .—Vesical C: 

| 

to J uly, 1897, and the ea a by Mackensie Davidson. Thi ; 

ee ee folds of bla follows: The patient was pl a al ee ar iad 

at the stone woul 
s of black sateen cl 

aced face do 

d fall 
cloth under th s wnward on a 

The tube was so placed ee a 
aoe wall of the bladder ae 

The posture was such 

e rays should pass obl'quely noha: 
eee nearest the film 

e pelvis and avoid the 
intervention of the bon 
by the o 

es. The result sh 

: perator to measure ¢ ‘ ows the shadow of th 

distance of tube and Re a 
.4 centimetres diameter. The ee 

which was estimated 

axpouure are Hot soled ne eos was 3.1. The exact 
ne detail in the half 3 -tone 

greatly lessens the value of the illu i stration. (Rebma 
: n, Ltd.) 

—— A 

to maintain ordinary resp 

kidneys themselves, would 
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syation. ‘The repeated movements of the 

ibs, the goft parts in general, and, possibly, to some extent of the 

plur out the faint opacity of a small sub- 

dden deeply from the plate and hard to 

fixed the stone during exposure the less 

In addition to the binder the patient 

his breath and 
holding his rouscles still 

elieve the lungs, 

The 

outline. The more nearly 

difficult to imag
e its margins. 

can aid fixation by letti
ng out 

as long as possible. Stop the tube when 
he must Tf 

and work it only whale the parts are under forced expiration. 

shortest practicable exposuretimes 
are best for clear definition. 

Technic for Vesical Calculus —In 
exposing a patient for a radio- 

graph in a case of known or suspected stone in the bladder 
not only 

should the intestinal tract be fushe
d out, but at the last moment 

the 

bladder itself 
should be evac

uated, as water casts a shadow 
with X-rays: 

Abdominal Position.—F lace the patient face downward
 with the 

vesical region on the photographic 
plate, tilt the table so that the 

stone if present will gravitate to the front wal
l of the bladder

 nearest 

‘the film, place
 the tube so that the axis of the rays

 will pass obliq
uely 

through the soft parts of
 the pelvis and 

avoid the heavy 
bones. Make 

a short exposure with the tube-wall about eight inches from the tis 

Snes. Always remove clothing from the pelvic parts: 

Dorsal Position
.—P lace the patient on the plate so that with pil-

 

lows under the back and t
he knees drawn up the outlet of the pelvis 

will be in the nearest relation to the film. Place the tube over the 

abdomen above the umbilicus so that the axis of the rays will fall 

through the pelvis perpe
ndicularly to the plane of the outlet. AS 20 

o be penetrated 
make a short exposure

: The distance of the 

bones are t 

tube from plate may be suited to the thickness 
of the parts. Simply 

have about eight inches be
tween the tube-wall and the tissues. 

eens for shortening 
exposure 

Refer to section on photographic
 scr 

chemical action on the film 

time. inl these: Cars richness of photo 

ss more important than high penetration OF the fine details desired 

in certain negatives of bones, and the slight graining of the tung- 

state ig not a drawback. ‘Those who secure a really fine photograph
ic 

screen to-day will be surprised to note how very slightly it marbles. 

the negative. 

t4 

y very easy by 

Although the detection of vesical calculi is genera
ll 

yet the author had a case sn which the ablest sur 

ordinary methods, 

geon in a large city was not successful till repeated exa
minations were 

made and the patient so debilitated that when the final attempt de- 

tected the stone and an operation was done he died im two weeks. 

There are also special applications of the X-rays that are valuable, 
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such as the detection of encysted and multiple calculi, the determina- 
tion of the presence of calculus in conjunction with an enlarged pros- 
tate, and in cases where there is mechanical difficulty in the way_ of 
employing the usual sound. The fact that a mechanical examina- 
tion is not painless and is no more certain than a painless, harmless 
speedy, and very accurate X-ray exposure indicates the growing vale 
of the latter. Further perfection in technic will no doubt make it 
the only method in vesical cases. The number of successful radio-_ 
graphs of vesical calculi made in 1901 was very large and demonstrated 
the practical utility of X-rays in this field. | ; 

ec nmatmiancRakcin sans sent imino ains pms Rn oa A® I ; 

CHAPTER XXXII 

SS  ————— 

DENTAL SKIAGRAPHY 

Usrs. ‘TECHNICS IN Fuutt. Lroruret Strupiers. 

Tun first section of this chapter has been prepared especially for 

this System of Instruction, by C. Edmund Kells, Jr., D.D.S., of New 

Orleans, La., to whose painstaking care in presenting the subject the 

author is much indebted. 

It being impossible to insert each Instruction Plate in the place in 

the text designed by the author the reader will refer to the series in 

proper order upon separate pages in the section. No other treatise 

has given dentists such plain directions for radiography as will be 

found in this presentation by Dr. Kells. 

“Tmmediately upon the announcement of his discovery by Pro- 

fessor Roentgen the dental profession recognized the value of the 

new art of skiagraphy as applicable to their own and at once com- 

menced its study. Up to that time any abnormal conditions existing 

within the alveolar processes were diagnosed entirely by the judgment 

and experience of the dentist, which naturally were not infallible, and 

a difference of opinion relative to a given case could easily be found 

between men of equal standing. But with the aid of the X-rays all 

such cases may be removed from the realm of doubt into one of exact 

knowledge, by which the diagnosis and prognosis are rendered positive. 

While some operators have constructed small fluoroscopes for use with- 

in the mouth, and others have contrived modified forms of Crookes 

tubes for projecting the rays from within outward, we may sately 

assume that the chief practicable application of the Roentgen ray to 

dentistry is through the art of skiagraphy, and its uses are as follows: 

“1. In Orthodontia, revealing the position of un-erupted teeth. 

“9. Tn eases of the non-eruption of the full complement of teeth, 

their absence from, or presence within, the alveolus may be demon- 

strated. : 

“ 3. By obtaining correct outlines of the root or roots of impacted 

third molars their extraction is rendered much less difficult, and fre- 

quently such teeth that would otherwise most certainly have been 

broken are now successfully removed through such information ob- 

tained. 
d13 

.) 
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“4, Teeth with abnormally shaped crowns are frequently un- 
recognizable, and whether they are deciduous or permanent can only 
be ascertained by the shape and number of their roots. Skiagraphy, — 
and it alone, renders the diagnosing of such cases possible. 

‘“5. The extent of an abscess may frequently be clearly exhibited 
by a skiagraph, and its treatment rendered more intelligent in conse- ion 
quence. | 

“6. The conditiong which obtain about the roots of implanted and 

replanted teeth may be studied, which is most interesting and instruc- 

tive. | 
“©” Whether or not an instrument unfortunately broken off in the 

root-canal protrudes beyond the apex may frequently be determined 

by a skiagraph; which knowledge is of the utmost value. | 

“8 Whether or not the root of a malformed tooth is of sufficient 

size as to warrant a crown being attached is ascertainable, and thus such 

an operation not performed unless its success is assured. : 

“9. Fragment of roots lying completely within their bony sockets, 

the size, shape, and position, or even existence, of which are not other- 

wise ascertainable, are plainly shown upon the skiagraph, and thus their 

removal rendered much more feasible. | 
‘10. For discovering supernumerary teeth. 
“11. Not infrequently a person will. receive a fall, or blow, by 

which the front teeth are loosened in their sockets, or their roots 

fractured, and which of these has occurred is sometimes most diffi- 

cult to decide, as manipulation of the parts is most undesirable. In 

such a case a skiagraph may set one’s mind at rest, and dictate the 

treatment necessary. | | ee ea | 

“42. The apical foramen of a root may be unduly large, or a 

drill may have been allowed to penetrate too far, in either case it 1s 

rendered difficult to close this opening without allowing the filling | 

material to protrude too far; or, perchance the canal may not be. 

filled to its fullest length, both of which circumstances would prove 
fatal-to the success of the operation. 

‘In such cases we may proceed as follows: After the prepara- 

tion is completed a lead post as large as possible is carefully wn- 

serted to the supposed proper depth—that is just to the end of the 

root. This is cut off at the opening into the tooth or root-canal, 

- whichever is most desirable, and sealed in place with temporary | 

stopping. A skiagraph is then taken by which it will be clearly 

seen whether the post protrudes beyond the apex,-is not long enough, 

or is just right, and the continuation of the operation proceeds accord- 

ingly. Thus having noted that the new art of skiagraphy does much 

for the advancement of the science of dentistry, we will proceed with 

the technique of the work, limiting ourselves entirely to the methods 

used in practice by the writer. 
“Tt should, however, be borne in mind that in dental work — 

we do not get the contrast between tooth and the bone surrounding 

it that may be obtained in other parts of the body where bone and 

ae 
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flesh are in opposition. In many cases distinct and clear pictures of 

the roots of teeth may be obtained, but in others (owing to the con- 

ditions obtaining) only the faintest outlines may be seen, and while 

these are all that may be necessary for diagnostic purposes they will 

not bear reproduction for satisfactory illustrations. Success in ski- 

agraphy is entirely a matter of experience and attention to details; 

it being largely dependent upon. the art of photography. If one 

ig not more or less of an amateur photographer and familiar with 

the processes of developing and fixing a plate, and capable of printing 

a picture, it would be best for the beginner to see this done in all 

its stages—not once, but several tumes—by an expert in that lone. 

“Tn the question of the choice of a generator of X-rays I was 

guided by the fact that the alternating current was available, con- 
sequently I selected a ‘Tesla Coil.’ During the five years since its 

installation it has required but a minimum of care, and has always 
responded to the closing of the switch. ‘he circuit breaker is simple 
and efficient, and water rheostats are used because of their capacity 
for minute graduations of the current. 

“Tt is possible that tubes used upon a Tesla Coil are more liable 
to puncture than when used upon any other form of generating 
apparatus. Be that as it may, I was annoyed greatly by this trouble, 
obtaining no assistance upon the subject from the manufacturers, 
who-appeared to be entirely at sea in the matter. Upon a close 
study of the workings of the apparatus I finally concluded that a 
certain pole of the coil, strange as it may seem, appeared to have 
a higher potential than the other, or at any rate the phenomena at 
that pole were in marked contrast to those to be observed at the 
other. ‘To this ‘ positive’ pole, as we call it, the terminal of the tube © 
away from its stem is connected, and the connection nearest to the 
stem, of course, to the other pole. 

(a4 = °e e e \ 

Next a wire is grounded and so secured as to have its free end 
poised near the stem connector of the tube and more or less adjustable 
so that the distance between the end of the wire and the tube terminal 
may be regulated as needed. Under ordinary conditions when run- 
ning there is always more or less sparking between the tube terminal 
and the stem, and I concluded this was the cause of the puncturing. 
But under these modified conditions the current leakage is diverted 
to the grounded wire and so avoids the risk to the tube. 

* Whether this theory is correct or not I cannot say, ‘but I do 
know that I have had no puncturing of tubes since I evieed this 
feature. | 
_ _ Fig. 1 shows the corner of my laboratory in which the. work 
is done. The Tesla Coils contained in their oaken boxes are shown 
upon the left, with the cireuit breaker in a box against the wall upon 
their right. A generous-sized fluoroscope (the one shown is 10 x 12) 
is better for general purposes. 

_“ An old type-writer table at hand was first used to hold the tube- 
stand, and has proven so satisfactory that it has never been replaced 
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by a more oe contrivance. The tube-stand has two clamp‘ arms, 
the one for the tube, the other for the ‘ Tesla screen.’ An ordinary 
LeClanche battery-jar containing water slightly acidulated with 
sulphuric acid, and two electric-light carbons capable of vertical 
adjustment, form the very satisfactory regulator for the circuit 
breaker; and a Western Union jar fitted with one copper and one 
adjustable carbon electrode, with the same solution, governs the cur- 
rent supplied to the coil. In the shelf above large holes are bored 
which are fitted with cork cylinders, affording-a safe method of hold- 
ing the tubes out of harm’s way. An ordinary piano-stool, the seat 
of which may be raised or lowered, and a photographer’s head-rest, 
I have found the best means of getting patients into comfortable and 
satisfactory positions, and holding them therein. The tubes used 
are the best that can be procured. The next subject for considera- 
tion is the sensitized surface upon which the skiagraph is to be 
recorded. 

“For this purpose the Sather photographer’s glass-plates, callin 
loid-films, and bromide papers, to be found among photographer’s 
supplies, are available; but, better than these, for dental purposes, 
are some celluloid films coated with a specially prepared emulsion 
particually well adapted to the action of the X-ray. While glass- 
plates prove satisfactory upon flat surfaces, the flexibility of the cel- 
luloid allows its adaptation to the curvature of the mouth, ¢onse- 
quently the latter is preferable. Again the glass is cut with more- 
or less difficulty, which is an objection not found with the celltloid. 
The bromide paper possesses the advantage of giving the finished. 
picture in ohe operation, but also the objection that numerous ‘ prints ’ 
cannot be made from it, as from the transparent skiagraph. 

°° Tn ordinary photographic processes the production: upon the 
gelatine film is a ‘negative’ from which ‘positive’ prints are 
obtained, while in skiagraphy the reverse obtains; the X-ray film 
is a positive, consequently prints therefrom are negatives. If for 
any reason positive pictures are desired they may ‘be obtained by 
placing the skiagraph in a printing-frame in contact with a plate, 
and exposing this to the light for the required length of time to pro- 
duce a good negative. This is then developed, fixed, etce., and, when 
completed, prints obtained therefrom are positives. In Fig. 2 we 
have above an ordinary picture printed from a positive skiagraph 
while below is shown a ‘ positive’ print made in the manner de- 
scribed. 

“Naturally the sensitized film must be protected from both ordi- 
nary light and moisture during its exposure in the mouth, for which 
purpose it must be enveloped in some material which must of itself 
be transparent to the X-ray, and yet possessing these other requisites. 
In many cases an envelope may be made of black paper (in which 
the films or plates come wrapped) with its edges pasted down. If 
there is danger of moisture (in lower cases, for instance) this may be 
again wrapped in water-proof paper or gutta-percha tissue, all of 

~~ 

PLATE 133.—Plate 1 of Dental Series, showing corner of the author’s Laboratory in which his X-ray work is done. 
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aa sree (8) Model of the upper teeth of a ‘youth at 14, m which a cuspid is missing and long 

; overdue. In all probability it is dormant within the alveolus, and requires a radiograph for 

er diagnosis as per description in text. 

a. 

oa . i ) ‘ 

At the left in this plate is seen the film-holder made for radiographing the above case. At 
: the right is shown the holder with the film attached and held securely by the two side clamps. 

(Figs. 4 and 5 of the text.) 

PLATE 134.—(2) The upper plate shows an ordinary picture printed from a positive skia- 
graph, while the lower picture shows a ‘“‘ positive” print made in the manner described in the | 

text for Figure 2. : = 

This plate (Fig. 6 of the text) shows the picture obtained and clearly outlines the crown 
of the missing cuspid lying well toward the median line of the root of the lateral. See text 
for treatment. 

PLATE 135; 
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Puats 136.—This plate (Fig. 7 of the text) shows the position of the patient with the film 

in his mouth in readiness for the exposure which made the above radiograph. The grounded 

aluminum screen shows faintly between his face and the tube. In altering the face of the sub- 

ject to disguise the identity the reproduction has unfortunately shifted the correct pose of the 

head with relation to the tube. The picture will, however, give a sufficient idea of the work 

for others to follow. Some pose the patient in the regular dental chair, which affords a steady 

head-rest with an easy semi-recumbent position. A variety of tubes is seen in the rack above 

the apparatus. The various wire connections are shown with instructive distinctness. With 

the aid of the text of this chapter any dentist should be able to succeed in radiography. 
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which are practically transparent to the X-ray. A very convenient 

covering, 

and moisture-proof, and is at the same time most easily handled. Of 

course the rubber which is furnished in the thinnest sheets is prefer- 

able. Folding this over the film and pinching the edges together 

seals it perfectly. In this case the gelatine surface must be protected 

from contact with the rubber by a piece of tissue-paper, or what 

to my mind is better, as will be explained later, two films may be 

used put face to face. 
_ “We must bear in mind that in order to procure a skiagraph with 

perfect outlines the patient and the sensitized film must be held im- 
movable during the time of the exposure. Im many cases the patient 

or an assistant may hold the prepared film in place in the mouth, 

but in some special cases this may not prove satisfactory, when a 

film-holder should be made as follows: Over the crowns of the teeth 

to be skiagraphed is moulded a thin layer of modelling compound, to 

which is attached a piece of aluminum plate about twenty-eight 
gauge, and of such size and shape as to cover the region to be skia- 
graphed. The edge attached to the compound being slit every one- 
eighth of an inch or s0, and the little pieces bent so as to secure a 

better hold in the compound. The aluminum is bent to conform to 
the mouth and lay as snugly against the mucous membrane as pos- 
sible. To this is attached the prepared film by small U-shaped clamps 
of aluminum about one-eighth of an inch wide and long enough to 
hold the two together, when pinched down with plyers, as will be 
shown later. | | 

“When this is placed in the mouth the patient should close upon 
it with the opposite teeth, thus holding it securely in position. At 
the same time this very act of closing his mouth places him in a 
very comfortable position, allowing him to swallow, and, in case of 
necessity, he can remain immovable and comparatively comfortable 
for a considerable length of time. 

“ Having proceeded thus far it will probably simplify matters for 
us to take a case in practice and carry it through from beginniny 
to end. In Fig. 3 is shown the model of the upper teeth of a young 
man of fourteen in which it is seen that a cuspid is missing, and. 
long since overdue. In all probabilities the tooth is lying dormant 
within the alveolus, consequently we will proceed to skiagraph the 
ease that it can be treated more intelligently. Fig. 4 shows the film- 
holder made for the case. (See Plate No. 135.) : 

“In Fig. 5 is shown the holder with film attached, held securely 
by the little clamp at either end; while in Fig. 6 is shown the picture 
obtained, clearly outlining the crown of the missing cuspid lying 
well toward the median line of the root of the lateral. The treat- 
ment therefore indicated is to push the first bicuspid back against 
the second, rotate and bring the lateral into its proper position in the 
arch, and drill out fully and deeply the bony tissue to the labial or 

however, and the one which proves satisfactory in most 

cases, is the ordinary black dental rubber, which is at once both light- 
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rather buccal side of the cuspid, which will naturally fall into the 
space thus made, and erupt in the proper or very nearly the proper 
position. | | . . 

‘In Fig. 7 is shown the patient in position, with the film attached 
to the holder in the mouth and all in readiness for the exposure. 

‘ Between his face and the tube is a ‘ Tesla screen,’ a thin plate 
of aluminum ‘ grounded’ to the gas-pipe by a fire wire. Now Ido 
not believe it possible, from the history of X-ray burns which I have 
read, and from my own experience, for any such to occur during the 
short exposure to which we submit our patients, but the screen: is 
used for two reasons—the one upon ‘ general principles,’ which should 
always cause one to take every precaution for his patient’s good, and 
the second, to protect his face from flying fragments if perchance a 
tube were to break, of which I have read’ but never experienced. 
Thus the screen does double duty in protecting both operator and 
patient. — . One 

“In ‘posing’ the patient it must be borne in mind that the best 
»results can be obtained only when the object to be skiagraphed is 
at right angles to the rays from the tube, and the film parallel to, and 
as near, this object as possible. This renders such results obtainable 
only upon the posterior teeth when the vault is high in upper cases, 
and in lower cases when the floor of the mouth is deep, and the proc- 
esses straight. All other cases, and the anterior teeth where the film 
must be curved, give only distorted pictures, which, however, are 
frequently all that are needed for diagnosis. 

“The exposure completed (which is best. accomplished in a dark- 
ened room that the behavior of the tube maybe followed), the length 
of which in each case depends upon the efficiency of the tube at the 
moment of use, and the thickness of the bone to be penetrated, vary- 
ing from, twenty seconds to one and one-half minutes, we transfer 
our scene of operations to the dark-room where the ‘ development’ of 
the film is proceeded with. Successful work of this character, as be- 
fore stated, depends entirely upon the experience and skill of the 
operator; assuming, of course, that his apparatus is sufficiently effi- 
cient. Nor do I believe that any one can learn any but the rudi- 
ments from reading—one should have it demonstrated if possible, 
and then practice until proficiency is reached. 

“In order to learn what details of technic produce good results, 
and what produce failures, a careful record of each case should 
be noted, from which comparisons can be made. 

“Tt being desirable to keep our skiagraphs systematically and 
conveniently, what better method of preservation of both it and its 
records could there be than an envelope specially prepared for this 
purpose? In Fig. 8 is shown a plain ‘manila envelope printed as 
desired, which we date and number when case presents, and as soon 
as the exposure is over we enter the necessary notes. (Plate 137.) 

“With each class of sensitized films, for there are many with 
varying qualities, full directions for developing accompany them; 

and 
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the only choice we should have in the matter, other things being 

equal, would be the selection of a formula that does not stain our 

fingers in preference to one that does, if both are given, which fortu- 

nately usually occurs. ° Pyro,’ which appears to be the favorite with 

professionals, does stain very badly, consequently should hardly be 

used by the dentist, for it is almost impossible to use these solutions 

keep the hands entirely free from them. Metol-hydrochinon, 

which is a favorite with many manufacturers for use by ° amateurs ) 

has many advantages, does not stain, and is used almost exclusively 

in my work. 
“JT rarely take a single skiagraph for reasons which will be shown 

later, but superimpose two or more films upon each other, arranging 

them so that the gelatine surfaces are not in contact with the protect- 

ing envelope if it be of rubber. The plural films having been ex- 

posed, we now go into the dark-room, where our vessels and trays are 

conveniently arranged as shown in Fig. 9. J have found that an 

ordinary photographer’s * clip’ is most convenient for handling these 
little films and prints, as by them they can be carried through their 
various processes from start to finish without any handling by one’s 
fingers, and without touching their sensitized surfaces. | 

“One set of clips so plainly marked as to be recognizable in the 
dark-room should be used for developing only, after which the film 
is transferred to another clip by which it is carried through the other 
processes. In the dark-room two features are most important, the 
first, having a perfectly safe ‘ruby’ light, and second, absolute clean- 
liness of the vessels employed. 

“Upon the left of the picture of my dark-room is shown an 
ordinary saucer, which I find most convenient for developing such 
small films as we use for dental purposes. ‘This process is commenced 
preferably with some old solution that has been used before, and, con- 
sequently, weakened; or, if this is not at hand, fresh solution is used, 
diluted with one-fourth its volume of water. A sufficient quantity 
of this is poured into the saucer and'the several films placed therein, 
face downward, the saucer being rocked while the process is watched. 
In a few moments they are turned over, and when somewhat darkened 
the developer is poured off and thrown away and new solution flowed 
on. One of the films is then caught up by an unimportant corner 
in a pair of clips and the process continued, the film being held 
before the light from time to time to see its progress. When it is 
considered fully developed it is thoroughly rinsed in the little jar 
of water next to the saucer by whisking it up and down a number of 
times, when it is caught by another clip, and by this one hung in the 
next jar, which contains the fixer. (See Plate No. 138.) 

“ We then go back to our other films, catch one of them by the 
first (developing) clip, keep it moving in the solution for a full minute, 
slit one corner with scissors for a depth of one-eighth inch or so, 
then rinse, transfer it to another clip, and hang it in the fixer. This 
process 1s repeated with the other films which are slit in turn 2, 3, 
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or 4 times as may be necessary, and which will in all probability 
be considered ruined by over-development. 

“Once the films have been whisked around in the fixer so as to be 
sure the solution touches every part of their surfaces, the light may 
be turned on. We now allow these to hang in the acid fixing bath, 
composed of the formula recommended by the makers ‘of the films, 
from fifteen to twenty minutes to assure their preservation, and then 
transfer them to the washing jar, which is seen in the sink. This 
consists of an ordinary Western Union battery jar, with a notch 
about three-eighths of an inch wide and the same in depth, ground 
out of its upper edge. In this is hung a bent glass-tube, its inner 
end having a piece of rubber tubing attached, which reaches to the 
bottom of the jar. Upon the outer end another piece of tubing ex- 
tends an inch or more only. The jar is first filled with water from 
the tap above, which starts the syphonic action through the bent, tube, 
when the tap is almost closed, only allowing a very small stream to 
run. The films are thus most thoroughly washed, the heavier solu- 
tion of the * Hypo,’ as it falls to the bottom of the jar, being carried 
off by the rubber tube. - Most thorough fixing and washing is neces- 
sary in order to insure the permanency of the skiagraph. Thin films, 
such as are used in the Kodak, may be fixed in ten or fifteen minutes, 
and washed in one hour in such an apparatus, while the double- or 
triple-coated films, made specially for X-ray work, require double 
this tume for each process. 

“When the washing is completed the Kodak films are trans- 
ferred to the jar upon the left, which contains the. glycerine solu- 
tion; in which they are hung for five minutes, after which they are 
hung upon the wire above to dry. The object of the glycerine is 
to prevent the films from curling while drying, which they other- 
wise would do. The flat heavy films do not need this precaution, 
but are taken out of the water and hung up to dry. During hot 
weather all solutions should be used ice cold:to prevent the films 
from being spoiled by ‘ frilling,’:and it is advisable to hang the films 
in a saturated solution of common alum in water for five minutes 
to harden them. They must also be washed in cold water or the 
change of temperature may cause ‘reticulation’ of their gelatine 
surfaces, which would also spoil them. . 

“The manufacturers of plates and films furnish instructions for 
‘intensifying ’ negatives, but I must admit that as far as skiagraphs 
are concerned I have never been able to succeed in improving them 
by this process. The drying of the films is a tedious process requiring 
hours unless they are hung in a strong wind, but it may be hastened 
as follows: After being washed the film is placed in absolute alcohol 
for about five minutes, taken out and hung before an electric fan 
where wt will dry out in a few moments. Of course the smaller the 
skiagraph the quicker it will dry. Having carried our three or more © 
duplicate skiagraphs through these various steps, and, finding them 
finished, we are able to recognize which were developed the longer, 

my | 

the skiagraph, w 
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i horter, time by the number of slits made in them, 

a He crobubilitice are that a one which was allowed to remain 

the longest time proves to be the best. oe ce 

“The point at which to stop the development is most perplexing 

to decide, and this method was devised to tude me over this dofficulty, 

and {£ can but believe it has distinct advantages over the taking of 

the single skiagraph. As soon as the skiagraph is put in the washing 

jar we turn to our recording envelope and complete the details as to 

the developer used, ete., and enter any explanatory notes that may 

‘nent. The next step is to obtain the print or picture from 

2 ee hich is rendered comparatively easy by the introdue- 

tion of the developing papers capable of being worked by artificial 

"Se Having decided upon a brand known as ‘ Velox,’ we prepare 

the formulas recommended for its use by its manufacturers, and pro- 

ceed very much as we did with the original skiagraphic film. Under 

dim light (either day or artificial) we cut the paper to the desired | 

size and place it over the film (the back of which has been wiped off 

so that it is perfectly clear) in the printing frame, being careful that 

the gelatine surface of the film ig uppermost, and the sensitized sur- 

- face of the paper, which is recognizable by the very slight curling of 

the paper toward it, is downward, and expose it to the light as per 

directions supplied. It should be noted that when two or more films 

are superimposed upon each other that those with the gelatine sur- 

face away from the part skiagraphed will show the picture reversed 

unless printed backward, which should be done. 

“ Sufficient developing solution is placed in a saucer, the paper 

caught up by one corner by the clip and immersed in cold water for 

a few seconds and then laid face downward in the solution, the paper 

being slid in edgewise that no air bubble will form upon the surface, 

and the saucer gently rocked. It is almost immediately reversed so 

that the development, which takes place at once, may be carefully 

watched, the paper being always kept well covered with the solution 

and the saucer gently rocked. As soon as it reaches the proper degree 

of clearness it is quickly plunged into the jar of clear water, whisked 

up and down a few times, and then hung in the fixing bath, being 

sure to change clips for the purpose. After it has been well fixed 

it is washed for an hour, as was the film, when it is ready for mounting. 

“The card as shown in Fig 10 affords a convenient mount which, 
at the same time, contains all the information relative thereto that 
needs be known for an intelligent understanding of the case. ‘These 
should be put in an album, and thus maintain at ready aecess a com- 
plete record of one’s work. Very frequently a patient desires a print, 
in which case it would probably be better to mount it upon one of 
the small embossed cards intended for Kodak pictures. 

“The following are a few details that should be firmly impressed 
upon one’s mind: : 

“ Do not expose the films to even the ruby light unnecessarily long. 
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“Do not allow the least particle of the fixing solution to get into 
the developer. | | . | 

“Tt is best to make up the solutions needed from fresh chemicals, 
rather than to use the prepared ‘ tubes’ sold in the market, and use 
distilled water. : 7 

“Clips that are used for handling the films in the fixer may be 
used for washing them, but for no other purpose. Those used for 
developing should be plainly marked. 

“Glass vessels may be used indiscriminately for either solutions, . 
but must be most thoroughly washed. 
“The developing solution of Metol-Hydrochinon can be kept for 

weeks in small, say four-ounce well-stoppered bottles, filled right up 
to the corks. When it becomes discolored it should be discarded. 

“The acid fixing bath will also keep for several months, but should 
be decanted when necessary. Finally, after continual usage it loses 
its strength, when it should be discarded. | 

“Tn order to test a film, or plate, to ascertain if it is still good 
(for they do not keep indefinitely) proceed as follows: Cut off a small 
piece, and, placing it in the developing solution, treat it as if it were 
an exposed plate. After allowing it to remain in the solution a few 
minutes rinse and fix. If it comes out of the fixing bath perfectly 
clear that is proof positive that it was good—if not clear, that it had 
deteriorated and should be discarded. | 
“Tf a film fades out after fixing it is an evidence of not having 

been allowed to remain in that solution a sufficient length of time. 

‘The rule should be to allow the film to remain in the fixing bath 

twice as long as it requires to clear the back of its whitish appearance. 
‘Sometimes one’s printing paper (Velox) becomes spoiled. If 

there are any doubts about it, it may be tested in the same manner as 
the film. ee | 

“Referring now to the figures in our Instruction Plates we 
have an illustration of the use of the skiagraph as applied to Ortho- 
dontia which has already been given in Fig. 6. Fig. 11 represents a 
model of the lower teeth of an adult, in which one incisor is missing, 
and upon the right the skiagraph showing its absence from the alveolus. 
Class 2. Fig. 12 is a case of an impacted lower third molar, and the 

skiagraph of the same, by which its removal was rendered easy; be- 
sides which is shown the tooth itself after extraction. Class 3. 

“Tn Fig. 18 a model of the lower jaw is shown, in which was 
placed in its original position, the third molar after its extraction, 
and which extraction was rendered comparatively easy by the skia- 
graph shown. Class 3. Fig. 14 represents the lower teeth of a miss 
of fourteen, in which is shown an abnormally shaped second bicuspid, 
and upon the right the skiagraph of the same. That it has a single 
root proves it to be the second bicuspid and not the retained temporary 
molar, which tooth would show bifurcated roots. Class 4. 3 

“Tn Fig. 15 is shown a skiagraph of a lower incisor, around which 
it ig seen that the alveolar process has been entirely destroyed by an 

a 
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abscess, besides which the apex of the root has been.absorbed. Class 

5, Fig..16 shows a second molar which was extracted and replaced, 

and the accompanying skiagraph taken one year later shows the roots _ 

perfect, no absorption having occurred. Class 6. : 
“Fig. 17 shows indistinctly, on account of the flatness of the 

arch, the root of a first upper molar in which a broach has been broken 

off. Class 7. Fig. 18 represents the model of an adult showing a 

malformed left upper lateral, and the skiagraph which shows the root 

of sufficient length as to justify a crown. Class 8. 
“Fig. 19 is a reproduction of a root which was crowned and 

tubed in order to share with its mate upon the opposite side of the 
arch in carrying a set of nine teeth, which it failed to do except for 

a short time. Had this been skiagraphed beforehand it is probable 

that it would not have been so taxed. ‘This case comes under Class 

8. In Fig. 20 upon the left is shown the remains of a third molar 

which had been ‘ extracted’ one year before, and which was entirely 
invisible, being covered by the gum, yet easily extracted by the aid 
of a skiagraph, after which it was placed in the model in its original 
position. Upon the right is a skiagraph of an invisible root of a lower 
bicuspid, which was readily removed. Class 9. a 

“Class 10. A very interesting case, t}ie duplicate of which I have 
not seen recorded, came under my observation and is shown in Figures 
91, 22, 23. The subject was a child of twelve, the model showing 
the left central unerupted, and no signs of it could be discerned. 
Naturally the adjoining teeth had approached each other so that the 
vacant space was about two-thirds the width of the erupted central. 
A skiagraph showed the missing central well up within the alveolus. 
In addition to the shadow of the central, and a little above it, was 
shown a peculiar shadow which we presumed to be a defect of some 
kind. A second picture was then taken in which this peculiar shadow 
again came out quite well marked, and after some thought I con- 
cluded it was a supernumerary tooth, and so stated. Space was made 
by separating the left lateral and right central to the necessary extent 

_ when in due time the missing central appeared, and finally was fully 
erupted. In the meantime the supernumerary tooth also came down, 

and so bore out the testimony of the skiagraph taken nearly eighteen 
months before. 

_ “In Fig. 24 is shown the skiagraph of the upper incisors of a 
little miss of twelve. Two weeks previously she had received a vio- 
lent blow in the face, and when she presented the left central was 
elongated nearly one-eighth of an inch, and the right nearly as much. 
The former was so loose that it was impossible to decide whether its 
root was fractured or not. The skiagraph demonstrates that the root 
1s intact and that the injury is mostly to the process. Class 11. 

A lad of seven presented himself with the corner of an upper 
central broken off, caused by a fall. The shock to the tooth was so 
eure that the pulp died. Upon opening to the canal it was found 
that a piece of orange-wood fully one-sixteenth of an inch in diameter 
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could be pushed through the foramen, and, naturally, to fill that root 

satisfactorily was almost, if not quite, an impossibility. A lead post 

was trimmed until it could just be forced through the end of the root, 

and by gentle manipulation it was finally decided that in-a certain 

position it was about the desired length. It was then cut off even : 

with the surface of the tooth, sealed in place with temporary stop- 

ping, and a skiagraph taken. This unfortunately was spoiled after 

it came from the fixing bath, but in the meantime I had seen that the 

post protruded slightly beyond the end of the root. It was therefore 

withdrawn, shortened the required length, and was then used to carry 

the gutta-percha root-filling to place, and allowed to remain in the © 

tooth permanently, thus assuring me that the filling did not protrude 

beyond the root. Class 12. | 

~ “Skiagraphs of the antrum, or rather of a part of the antrum, 

may frequently be taken to advantage, but I do not include such 

eases in the true dental classes. es = : , 

“Thus we have seen that the applications of skiagraphy to den- 

tistry are varied and numerous, and, above all, most satisfactory. 

Consequently, we may safely assert that in our specialty we cannot do 

our patients full justice or hold our own in the line of our profession, 

unless we give them the benefit of this new science.” 

Following the technical directions given above by Dr. Kells, we 

append further matter calculated to inform both dentists and medical 

practitioners of the immense value of X-rays in this field of scien- 

tifically directed work. These cases have been published before, but 

are not the less instructive on that account. Transplanted to these 

pages they will meet eyes that would never otherwise see them, and 

certainly every surgeon, physician, and all who have teeth, should 

be made aware of the important facts. Therefore, without excuse or 

‘apology, we take these studies from current literature and insert them 

here. | . | 

“ While the X-ray in dentistry is not usually employed in cases 

in which it is ‘a matter of life or death’ to the patient, its more fre-_ 

quent utility gives it.a value of a high order, and its dental applica- 

tions, while confined to a comparatively small portion of the body, 

are of rather wide range and will require as much skill on the part 

of the operator as work upon thicker tissues. or instance, the den- 

tist must be able to so manipulate his tube and technique as to differ- 

entiate between the roots of the tooth and the bone which surrounds 

them, a task equal to any which confronts the physician. This is 

difficult, because as the root grows smaller toward its apex the bone 

proportionately thickens about the socket. Or, on the other hand, 

the dentist may have before him simply the location of a broken 

broach or a pus-cavity, tasks which are comparatively easy. : 

“The most frequent uses for the X-ray in dentistry, as brought 

out by Kells, Rollins, Price, and Clapp, are for locating unerupted 
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Fig. 1. At the left is a model of the lower teeth of an adult in aries one incisor is 

missing, and on the right is the radiograph showing its absence from the alveolus. 

Fig. 12. Model of an impacted lower third molar. 

On: the left is the skiagraph of the above tooth, by which its removal was rendered easy 

On the right is a photograph of the same tooth after removal. ; 

& 

Fig. 13.” Showing a model of the same lower jaw in which the same tooth is replaced 

after extraction’to ‘illustrate the difficulties which the radiograph solved. 

PLATE 140. 
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ascertaining their position and the shape of their roots, for 

tures of the jaw, for locating foreign objects, such as 

h, for determining the depth of a root-filling, the 

‘presence and extent ot an abscess, and the proportions of the antrum. 

The successful practice of X-ray wor
k requires modern appliances, and 

a manipulation of them calls for one who is expert and accustomed 

touwecianical detail. To this extent the dentist 1s well fitted by the 

natiiteot His mechanical and digital acquirements at the very outset. 

Moreover, X-ray work being an electrical process, the majority of den- 

tists are Ae a large extent familiar with the fundamental electrical 

requirements, and are all ready equipped with many appliances which 

may be used in the work. My best dental cases have been taken in 

and the antrum in from ten to fifteen sec- 
from three to ten seconds, ane 
onds. This compares with taking the hand in forty-five seconds, and 

the thorax in four minutes. 

“ Much has been said as to the best methods of preparing the film 

ydinary film is used for this purpose. One en- 

canized rubber. Another wraps it in paper 

aking a picture of the lower jaw in mouths 

th a small coil which requires a minute 

or so exposure, the rubber wrapper ig invaluable. But with a large 

coil with which the work can be done in a few seconds I have simply 

enclosed the film in two thicknesses ot black paper. Two layers of 

paper are necessary to exclude the light, and L have not yet required 

so long an exposure that the inner layer was ever moistened. 

“Before closing I will call attention to a class of cases in which 

the X-ray is of high value. It is frequently necessary to open into 

the antrum for treatment and drainage. For this purpose it is desir- 

able to open at the most dependent point, and exactly flush with the 

floor. A point between the second bicuspid and the first molar is 

usually selected for this purpose, and a skiagraph taken through this 

region will indicate the exact point for making such an opening. 

This is an easy matter. A rather large piece of film is wrapped and 

placed well back in the mouth. It is held in contact with the teeth 

and palate, and the tube as placed at an angle of about forty-five 

degrees up and back. This will produce a picture with the least dis- 

tortion of parts. ‘The bone being rather thick, from ten to fifteen 

seconds will be required with the tube fifteen inches from the face. 

Less time will be required if the tube is nearer. An examination 

of recent skiagraphs will show with what precision this can be done. 

The beginner in X-ray work should make up his mind that he 1s 

entering a field that requires practice, and yet I know of no more 

fascinating work than this. From the turning on of the current to 

the printing of the skiagraph, it is teeming with interest, and no 

other procedure in dentistry gives more pleasure and profit to the 

operator than X-ray work.” (CustTER.) , 

“For preparing the plate or film for the purpose several methods 

have been suggested. To my mind, no- method that I have heard of 

teeth, for 
‘diagnosing frac 
a broken broac 

for a skiagraph. O 
closes it in black unvul 
with the edges glued. Int 
profuse with saliva, and wi 
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approaches in convenience and simplicity the following: It consists 
in sithply placing a large piece of specially prepared K-ray film, which 
is quite stiff, between two layers of unvuleanized black rubber, mak- 
ing the rubber touch around the edges where dentists know how sure 
it will be to cling. This can now be cut to the desired sizes with a 
pair of shears, and simply pressing the rubber together where you 
have cut seals a perfect joint. This is perfectly impervious to light 
and moisture, and offers almost no resistance to the X-rays. I put 
a piece of X-ray bromide paper also in with its face to that of the film, 
thereby getting a photo direct, and also protecting the sensitized sur- 
face of the film. Occasionally, it is an advantage to secure the plate 
with a special plate-holder, but very seldom do I think it desirable 
‘or necessary, the films prepared in the way I speak of are so con- 
venient. You can bend a corner over anywhere, thereby making the 
film any desired shape or size, and, of course, the rubber adheres to 
itself and holds it firmly. The film can generally be held in place 
with a finger to get the best results. 

“You will observe a number on each side of the slides exhibited. 
This is done by placing little figures on the outside of the wrapper 
over the film. They are made of fine copper-wire, prepared in ad- 
vance, and stuck on with gum labels. It is a great convenience for 
keeping records without danger of getting negatives mixed. — 

‘I have a very complete system of keeping all the records of each 
case, upon the envelope used as the negative preserver, which I wil! 
pass around. Note especially that the angles of the rays, the teeth, 
and the plate, to each other are kept in each case. This is very im- 
portant and valuable since by it you can at any time determine the 
exact dimensions. Before proceeding with the practical cases I want 
to advise any intending investors to get a small glass-top table on 
large, rubber-tire casters, or wheels, for keeping your coil and acces- 
sories, which are few, upon. We will now see some lantern views of 
practical cases and one or two typical pictures will suffice in each of 
several classes of cases in which the Roentgen rays are specially well 
adapted for diagnosis. Unfortunately a great deal of the detail and 
information is lost as compared with looking through the negative 
itself. Photos, even contact prints, lose about half their detail. In 
good negatives even the cellular structure of the bone is distinctly 
shown. ‘This is mostly or entirely lost on the screen or in the half- 
tone used for illustration, so you will have to make a great deal of 
allowance. | 3 

“For the location of unerupted teeth the X-ray is simply perfec- 
tion. ig.* shows the condition of the superior arch of a boy at ten 
years of age. ‘Two generations preceding, on his mother’s side, had 
been lacking the superior laterals. She presented him to have steps 
taken to prevent the shedding of his deciduous laterals to make them 

* In joining together the following extracts from several interesting lectures by Dr. Price 
we have deemed it useless to insert the numerous small radiographs which show so poorly in 
reproductions, though his figure references have been left standing in order to keep the text 
intact. 
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ermanent. You can scarcely imagine the Joy of that mother, who her- 

self suffers considerable disfigurement from this cause, when she saw 

the radiograph showing the development of these teeth that had been 

the object of her cherished but abandoned hope. The next figure 

illustrates the condition in a case of delayed dentition of the bicuspids. 

The cuspid has been erupted for some time and the first deciduous 

molar shed by this eruption. This superior arch is exceedingly re- 

tracted. The radiograph shows that but one bicuspid has formed, 

and it is thrown out of its course by about twenty degrees. It is 

absorbing the anterior buccal root of the first permanent molar. A 

course of treatment is quickly suggested. : 

“In the next figure is a typical example of the appearance of cases 

where a permanent tooth fails to form and the deciduous is retained. 

In this case an inferior deciduous molar. A lady of about thirty years 

of age discovered that she still had a baby tooth and felt so ashamed 

of herself that she hurried to the office to have it extracted. The 

radiograph settles all hope of it ever having a successor. I will now 

show you a wonderful picture demonstrating the very early caleitica- 

tion of the enamel of the permanent teeth. It is taken of the superior 

arch of a baby boy of fourteen months, who has no deciduous teeth 

erupted yet in this arch. The radiograph shows not only the develop- 

ment of all the deciduous teeth, but also the commencement of calci-- 

fication of the permanent centrals. But this is not all. While his 

father is lacking his permanent laterals we can see clearly in the 

negative, which was a ten-second exposure, even at this young age 

the crypts forming for his permanent laterals. I know of the joy 

of that boy’s father at this information, for he is my Dov 
“ An example of lost teeth is shown in the next figure, which indi- 

eates the whereabouts of the missing bicuspids. There are very many 

cases of this class. The next figure shows a lady’s superior arch at 

about thirty years of age. When this picture was taken she was still 

waiting for her permanent teeth to erupt, but she need not wait 
longer, for this lone second molar is all she is to have on that side. Five 
teeth are lacking on that side and three on the other. In no class 
of cases is this means of diagnosis of more frequent service than for 
exploring the various deep pathological conditions. For example, the 
extent and location of abscesses, the direction and path of the fistula, 
and of very great importance, the most dependent point of the abscess. 
This next picture shows the appearance of a blind abscess at the apex 
of an inferior incisor. It shows which tooth is affected and that no 
teeth in this vicinity have root fillings to suspect as imperfect. 

“Tn the next figure we have some information regarding a case of 
neuralgia of uncertain cause of years’ standing undoubtedly caused, 
as proven later, by the blind abscess at the apex of the first superior 
bicuspid. ‘The abscess was evidently caused by imperfect root-filling, 
which is clearly shown to only extend half way to the apex. On open- 
ing up the canal I found putrescence in the apical half of the canal. 
This negative shows beautifully the cellular structure of the bone. 

ee - 
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The next picture, Fig. —, shows the same root filled to the apex. The 
blind abscess was drained through the buccal wall of the process. 
These abscesses vary greatly in extent and their exact extent is clearly 
shown in good radiographs, as for example in this picture, Fig. —, 
which shows a blind abscess of considerable dimensions, and of years 
standing, during most of which time it has been almost continually 
under treatment, so the patient informed me, through the root-canal 
of the lateral where it had its inception. In this next picture we 
have an exceedingly large abscess, and also one of long standing. 
It had a fistula beside the second bicuspid. The dentist sending the 
case for radiographing had labored faithfully, but with unsatisfac- 
tory results, to cure it- A crown on the lateral had been destroyed 
to examine the root-filling beyond it, and the second bicuspid had 
been extracted and replanted in search of exostosis. The radiographs. 
taken in sections, show the root of the lateral to be largely absorbed 
and a series of pockets difficult to drain between the roots of the vari- 
ous teeth. It also shows the abscess to extend beyond the anterior 
buccal root of the first molar. | 

“ The picture next before us shows a remarkable change of bone- 
structure taking place around a superior central incisor, one that 
had, a couple of years previous, received a hard blow, since which 
time it has been constantly elongating, though it is very solid in 
its attachments. The negative shows clearly the old base for the 
apex, from which it has advanced about three-sixteenths of an inch. 
It is an interesting study in pathology. The bone, though forming 
an unusually firm attachment, is evidently less dense than normal, 
and slightly honey-combed in structure. The peridental membrane 
is almost obliterated. In the next picture (Fig. 17) we have another 
blind abscess with its evident cause, viz.: Imperfect root-filling. 
The case was of thirteen years’ standing and had received extended 
treatments. J amputated the tip of the root, without extraction, at 
the point where the root-filling ended as shown by the radiograph, 
and with splendid results. The next picture shows the same tooth 
aiter the root amputation. In the next picture we see how beauti- 
fully the bone has adhered around the stub of one of these ampu- 
tated roots. This amputation was made in J anuary, 1896. The 
patient claims it to be the strongest, solidest tooth she ever had. In 
the next we see a broken broach protruding through the apex far 
into the tissue. : | 

“In this picture (Fig. 21) we see much of interest. The radio- 
graph was taken to locate a piece of a eambric needle which the 
patient had broken in the root while trying to relieve an abscess. 
It was thought to have been forced through into the tissue as the 
apex was found open. It is easily seen lodged in the root, which was — 
evidently bifurcated. This picture also shows beautifully the rela- 
tion in this case of the teeth to the antrum. You will observe that 
the roots of the second molar penetrate nearly half way up through 
that cavity. The value of X-rays in Orthodontia is almost beyond 

-« 14. At the left is the model of lower teeth of miss, aged 14, with an abnormally . 

ie nd bicuspid. The radiograph on the right shows the same in situ as seen by the 
shape : 
X-rays. Its single root proves it to be the second bicuspid and not a retained temporary 

-Yays. S sills : 

molar. 

Fig. 15 shows a lower incisor. The alveolar process has been entirely destroyed by an 

abscess and the apex of the root has been absorbed. 

Fig. 16. The erode shows a second molar which was extracted and replaced. The 

radiograph at the right was taken a year after and shows the roots to be perfect, no absorption 

having occurred. . 

Fig. 17. This shows indistinctly in the reproduction the root of a first upper molar in 

which a broach has been broken off. | 

PuLate 141. 



Fig. 21. At the left isa model showing the left central unerupted in a child of 12, and 

no signs of it could be discerned. The skiagraph at the right shows the missing tooth well 

: up in the contracted space. The shadow of a supernumerary tooth was also revealed. Space 

was made and the central finally erupted. The supernumerary also came down and‘con- 

firmed the skiagraph. : Fig. 18. The model at the left is that of an adult with a malformed left upper lateral. The 

ii ; skiagraph at the right shows that the tooth has a sufficient root to justify a crown 

This (Fig. 19) is a root which was crowned and tubed to share with its opposite mate the 

support of nine teeth. It failed. Had it been skiagraphed first it would-not have been so 

taxed. 3 Pee 

Fig. 23. This model shows the central erupted with the supernumerary tooth behind it. 
The model was made 15 months after the above illustrations and exhibits the beautiful cer- 

tainty of working with the light of X-rays. 3 

Mie neat Lea OR REIS oe, 0. Ta, ey 

Fig. 20. The model at the left shows the remains of a third molar. It was supposed to 

have been extracted a year previous and was entirely invisible, being covered by the gum. By 
| the aid of the skiagraph it was easily discovered and removed. The picture on the right shows 

i the root of a lower bicuspid which was invisible to the eye. 'The X-ray made it easily 
removed. . 

PLATE 142, : Fig. 24 shows the upper incisors of a girl of 12. She had received a violent blow and it 

| was a question whether the root was fractured or not. The skiagraph demonstrates that the 

injury is chiefly in the process and the root is intact. 

PLATE 148, 
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calculation, for it enables us to see just how our force is being ex- 
pended. Probably the greatest factor in that work is to move the 
roots as well as the crowns. In this picture (Fig. 22) we see an attempt 
to draw two teeth together when alas only their crowns have been 
tipped toward each other. ‘This next picture (Fig. 23) shows the 
commencement of a case where separation the width of a tooth (one 
having been recklessly extracted) is required. And in the next pict- 
ure (ig, 24) we see how well this has been accomplished.. Unfortu- 
nately, time only permits of one example of each of a few classes 
of cases out of a great many. The next figure shows beautifully the » 
fit of these crowns and the depth of a pyorrhcea pocket. The radio- 
graph shows a perforation in the wall of the root of the first bicuspid 
through which cement has been forced into the tissue producing the 
suppuration and absorption, supposed to be a-pyorrhea pocket. In 
this next picture (Fig. 26) we have an example of the service of the 
X-rays in determining the location of third molars. This one is not 
erupted at all, and lies at just right angles to its proper position as — 
shown by the second molar. It would certainly be a difficult one 
to extract if you did not know its position.” 

“There is no field of application in which thé X-rays will bless 
so large a number of mankind as in dentistry. | | 

“The serious lesions and deformities of the teeth and oral cavity 
and adjacent parts are usually deep seated and their source and even 
location frequently entirely obscure. For example, what is the cause 
of this chronic empyema of the antrum? The lady is about seventy 
and the case has had skilful treatment for a couple of years. You 
see quickly the cause in this lantern-slide. It is a piece of a root 
partly perforating the antrum and which was buried deeply under 
the soft tissues. The X-rays have a much wider range of applica- 
tion in antrum troubles than has been recognized. ‘This next case is 
of special interest because a malpractice suit was brought against a 
dentist claiming that in extracting the badly decayed roots of a molar 
tooth the operator forced one of them through into the antrum caus- 
ing an acute empyema. This skiagraph shows clearly the antrum, 
but there is no root in it. This next slide, however, shows clearly 
the cause of the trouble which is the imperfect. root-filling in the 
bicuspid. As you see, the chamber from which the pulp of the tooth 
has been removed has not been filled to the apex of the root. This 
almost invariably develops an abscess, and which in this case, as fre- 
quently occurs, has broken into the antrum. All the surgeons in 
the audience know the necessity of draining the antrum if possible 
from. 1ts most dependent or lowest point. But how can this be de- 
termined clinically, for the lowest point has not a universal or definite 
position? For example, in this case (Fig. 4) the lowest part of the 
floor of the antrum is between the first and second molars, but there 
1s an anterior chamber or department separated’ by a high partition, 
the lowest part of which is over the first bicuspid. Observe how the 
roots of the molars penetrate the antrum and hence how easy for an 
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abscess at the apices of these roots to drain into it. In these cases 
the dense plate of bone forming the floors of the antrum is carried 
up over the apices of the roots, as, for example, this handkerchief 
when placed over this pencil forming a cone which in case of an ab- 
scess of this root draining into the antrum would probably be per- 
forated at its apex. Suppose this first molar to be extracted to drain 
the antrum, it would remain full of fluid to the level of the apex of. 
this cone, while a perforation into the antrum through its buccal wall 
between the roots of the first and second molar would produce the 
desired result and save a valuable tooth. And right here I must 
protest against the common practice of sacrificing valuable teeth for 
this purpose. It is not necessary, for the above operation is much 
better. This particular case was skiagraphed to determine the loca- 
tion of a piece of a needle whieh had been broken by the patient in 
the tooth and it was thought to have been forced through the apex 
into the tissue as it could not be felt inside the tooth. The skiagraph 
shows it plainly within the tooth. 

“ The next (Fig. 6) shows another case of obscure antrum trouble 
which evidently comes from a putrescent root-canal and abscess of 
the bicuspid. Notice how low the floor of the antrum is at its low- 
est part. These are only a few examples of antrum complications. 
Frequently the antrum becomes enlarged in a particular direction by 
the suppuration, and by skiagraphing both sides at the same angles 
and extent of the absorption can be determined. By this means the 
exact location and boundaries of an abscess in the process resulting 
from putrescent pulps can be determined and after they are very 
obscure even though producing great disturbance as in this case. 
(Fig. 7.) The patient had suffered for about three months from an 
obscure neuralgia and an examination of the teeth by different den- 
tists revealed nothing abnormal. Several skiagraphs were taken of 
the teeth on the side affected and this blind abscess was found on 
the first inferior left bicuspid, which, when treated, entirely and per- 
manently cured the neuralgia. 

“One of the most difficult operations is to make an artificial fis- 
tula to drain a small blind abscess at the apex of the root. The skia- 
graph is of great assistance not only in locating the abscess, but also 
in showing whether you have struck it. This is shown by placiny 
a lead-wire in the fistula and skiagraphing. In this slide the 
lead-wire in the picture marked 867 shows that the first attempt 
failed. The other picture shows that a second attempt was suc- 
cessful. 

“Tn orthodontia, which is the correcting of the positions of the 
teeth or correcting of the features by changing the positions of the 
teeth, the X-rays are of great value to determine the positions of 
the roots. For example, it is desirable to move all the upper anterior 
teeth and the bone around them forward to correct a depression of 
the upper lip. The difficulty is to carry the roots en masse and not 
to simply push the crowns apart. ‘This case (Fig. 21) shows the eee 
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position of roots at starting, and the view to the right shows the roots 
successfully carried apart without tipping the teeth. 

“ You doubtless all know of the difficulties and complications. 
attending the erupting of the third molars, or wisdom teeth so called. 
This skiagraph (Hig. 22) shows the position of a typical impacted 
one, which was entirely hidden in the flesh and bone, not having - 
erupted yet and producing very serious trouble. You will see the 
mechanical difficulty of extracting it, since it is engaged or locked 
against the second molar. The dentist sending the case, after seeing 
the skiagraph, operated by extracting the second molar first, and then 

the third, and then replacing the second molar after removing its 
pulp and filling its roots. Result excellent. The next shows a case 
with an external fistula on the ramis of the jaw, diagnosed by -dif- 
ferent surgeons as coming from an impacted third molar, and was 
operated on accordingly for its removal, but unsuccessfully. The 
skiagraph was then secured, which shows that not only the third 
molar has never formed, but an abscess at the root of the second 
molar which has a putrescent pulp, and which proves to be the cause 
of the whole trouble. There is no difficulty whatever in locating un- 
erupted teeth by means of rays. For example, this patient, a lady 
over thirty, presented without either permanent cuspids, and the — 
bony process was receded, making it seem quite probable that they 
had never formed, but they are both clearly shown in Fig. 24 just 
beneath the surface, and will be speedily regulated to their proper 
position. 

“These lantern slides, unfortunately, do not show the excellent 
detail, either of the original negatives or of prints made from them. 
You may have observed how much more faithfully the teeth are 
portrayed in fine dental negatives than in skiagraphs taken of the’ 
whole head, for in the latter case they are duplicated and blurred by 
the shadows of the teeth of both sides of the arch falling together. 
The detail necessary to bring out an abscess, for example, could not 
be secured in that way. 

“ This next slide shows the condition of a girl at fourteen who has 
retained all the second deciduous molars. Why have the second 
bicuspids not erupted? And will they ever? are questions requiring 
to be answered, and could only be answered heretofore by a destruc- 
tive operation. The skiagraphs reveal a strange condition. The sec- 
ond bicuspids are forming in the superior arch but not in the inferior. 
Of those above the roots are just beginning to form, though these 
teeth have already caused the absorption of the roots of the decidu- 
ous molars. While in the inferior arch no biscupids have formed, 
there 1S present on the left side the formative organ, and in position, 
and it may yet perform its function. 

In Fig. 8 you see the location of a missing bicuspid. Remem- 
ber the soft “issues are not shown in the picture, but only the teeth 
and bone. Clinically the condition suggested that the missing bicus- 
pid had not formed. You see it clearly. inlocked between: the first 
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molar and the first bicuspid. You see also the developed crown of 

‘the second molar still without roots, and the developing crown of 

- the third molar. : : 

‘‘ Sometimes teeth wander far out of their proper position. Fig. 
4 shows a permanent cuspid in the floor of the nares and in the pos- 

terior part of the hard palate, with its cusp just in the median line. 

The patient is about twenty years of age. It also shows a small 

supernumerary just inside and between the central incisors. 

“Fig. 5 is even more remarkable, for it shows a fully developed 

permanent lateral root on which no crown has formed (a), and a fully 

developed central crown on which no root has developed (b). In this 

case the right permanent central and the left cuspid are nearly touch- 

ing. The patient is a girl of fourteen years. The left central and 

lateral are missing, and there is to be seen between the right central 

and left cuspid what the mother remembers to be a temporary tooth. 

The skiagraph shows this supposed temporary tooth to be a crown- 

less lateral with root perfectly formed, and also shows the rootless 

crown of the missing central with its incisive edge engaged against 

the root of the right central. This patient is of necessity quite dis- 

figured, but the information suggests the proper course for the best 

correction of the error. This condition is the result of a bad fall 

when a baby. | 
“ Fig. 8 shows a remarkable condition. The patient had suffered 

from a dead pulp in the left central, presumably caused by percussion 

in an argument about a year previous. After treatment the canal 

could not be closed without extreme discomfort and the tissue at 

the apex of the root seemed to be abnormally sensitive. The dentist 

in charge brought the patient for a skiagraph, which shows a fully 

developed cuspid tooth lying against the root of the central. It has 

caused a complete absorption of the upper third of the root of the 

lateral. The patient had a gold crown on the left cuspid, and he 

said he was sure it was on the permanent cuspid. The root of the 

deciduous cuspid, which proves to be the tooth crowned, is exten- 

sively absorbed on its mesial side. A piece of broach was placed in 

the canal of the central for skiagraphing. 3 

“Fig. 9 shows the cast (c) of a girl’s inferior jaw at fourteen in 

which no teeth have erupted back of. the first bicuspid since the 

extraction of the first permanent molar, which was done by force 

when the patient was only six years of age, and was attended with 

great struggling, so I am told. The next view (a) is a skiagraph 

of the condition, and shows the position of the second bicuspid an:l 

second molar. The second bicuspid is lying on its side in the bone, 

about one inch back of its proper position, and the second molar is 

_ in proper position back of it. The treatment for correction is quickly 

suggested, and accordingly I have placed a rigid anchorage appliance 

on the anterior teeth, and have, after anesthetizing and incising the 

eum tissue, inserted a tapped screw-post into the displaced second 

bicuspid. Fig. 10 shows work (a) in moving teeth bodily where the 
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anterior teeth had to be extruded to correct an intruded bite. It 

also shows (b) that the structure of the new bone is identical with that 

elsewhere. This case also demonstrates beautifully by comparison 

the improvement in skiagraphing when the penetration of the rays 

is properly adapted to the condition. Fig. 11 demonstrates the value 

of the rays for locating teeth that are supposed not to have formed. 

The missing permanent cuspid is clearly seen (a) inlocked in the 

process. The next view (b) shows this same permanent cuspid regu- 

lated to its proper position and retained with platinum wire. This 

patient is a young lady about eighteen, and on account of the perma- 

nent laterals never having formed, this correction is of very great 

value to her, for her features have been very greatly improved. by 

her dentist since he secured this mformation. 

“Fig, 12 (a and b) shows how much nature had corrected the 

position of a locked bicuspid in sixty days after it had been released 

by separating the teeth that are locking it. Test skiagraphs had first 

been made three months apart to ascertain whether Nature would 

make any progress in correcting it unaided, and it was found that 

she would not. This case is of special value because the patient sut- 

fered from a badly intruded upper bite partly caused by this con- 

dition, only one bicuspid having formed. -— 7 

“When a case presents with symptoms of a pericemental inflam- 

mation and the history is uncertain, as it usually is, the ideal pro- 

cedure for both the patient and dentist is to first skiagraph the condi- 

tion and find out the location and extent of the lesion and its cause. 
Then he can go directly to the trouble with a minimum of time and 

effort and treat the condition consistently and intelligently. He can 

take the skiagraph and develop the piece of bromide paper put in 

with the film all within one or two minutes. Fig. 14 shows two such 

eases. ‘The first (a) shows the location of the lesion which is causing 
the neuralgia to be about the apex of the second bicuspid, and its 
cauge is clearly evident, viz., that the root has only been filled about 
half way to the apex. This tooth did not respond abnormally to per- 
cussion. The second picture (b) shows a similar case, and the trouble 
is about the apex of the mesial root of the first molars, which root is 
not properly filled to the apex, and the root is a little absorbed. . This 
condition of absorption of the apex obtains in almost all chronic ab- 
scesses whether blind or not, and, in my judgment, can usually be 
best treated by root amputation without extraction. 

ee We will now turn our attention to the dentists’ graveyard, root-— 
canal fillings, where so many cover up defective, careless work, trust- 
ing it will never come to light, and often reminding the patient that 
when this tooth gives trouble again it will have to be extracted. 
Humanity should thank God for a new light that will go into these 
dark places and show up what is often criminally careless or wilfully 
bad work in filling roots. True, it is often impossible to properly fill 
roots, but if all were as well filled as possible, those imperfectly filled 
would be only those with so small a canal or so little of it unfilled 
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that the woes of humanity from this source would be infinitely less than they are. Figs. 17 and 18 show collections of good and bad, mostly the latter, however. When skiagraphing comes to be used generally even a little in dentistry there will be a great umprovement in the work of filling root-canals. Fig. 25 gives an example of the use of the rays in opening through a filling or root-filling to an un- filled or partially filled root-canal. The first. view (a) shows this case as presented with a blind abscess at the apex and a gold filling. The root-filling was done twenty years ago. You all know it is like try- ‘Ing to thread a needle at arm’s-length in the dark to drill straight through a hard substance to an open canal in the root. Having the skiagraph before me I could tell by measurement when I had gone far enough, but could not tell the exact direction. To ascertain the relation of my drill to the canal two skiagraphs were taken. at differ- 
ent angles with the drill in place, and were developed at once. Ag you see (b and ¢) my drill was only out of line about the width of the drill mesially, as seen by the centre view, but twice that distance lingually. It only took a few moments to get this information, and, after getting it, I was able to go as directly and quickly to the unfilled pulp-canal as if I could see it, Fig. 26 shows the use of the rays in a. branch of dental surgery, viz., root amputation. The first view (a) shows the condition before operating. There was a large abscess involving both roots. This had been skilfully treated, but could not be cured by ordinary means, because of the diseased condition of the roots of both teeth, which were accordingly amputated with- out extraction. The second view (b) shows them after amputation, and the third view (c) shows the extent to which Nature has filled in this abscess cavity with new bone in thirty days. Fig. 27 (a, b, and ¢c) shows the use of the rays in reaching an abscess through the root where the canal is too small to find. I drilled in the right direction as far as I knew I was safe, and put in a piece of broach and skiagraphed in two directions, as in Fig. 25. In this way I was able to drill the whole length of the tooth in safety, and, as you see by the final test, went straight through the apex and not through the side, as I would have been most certain to do without the help of the rays. Fig. 28 shows a case of root implantation less than three years after the operation. The root had been crowned with a logan. By comparing the density of this root with the others you will ob- serve that the lime-salts have been almost entirely absorbed from it, which accounts for its lack of rigidity. Nature evidently considers it as an irritant and is trying to absorb it.” (Price. ) 

Another dentist reports: 

“Both of the following patients suffered with neuralgia. In the first case the radiograph gave a negative result, which was, how- | ever, of value because it demonstrated that the pains were not 
of dental origin. The teeth were al] perfect and unquestionably 
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. hy condition, and it had been suspected that there might 

ae Be cider tooth. ‘The picture disposed of this theory. 

7 fe ond case the neuralgia was equally severe and obscure. <A 

kiagraph was made and disclosed the presence of pulp nodule in — 5 
: lateral incisor, the upper half of the canal showing 

Be at i ice indicating the ‘presence of live soft tissue only. The 

on of the cuspid is shown to be cléar, while a root-filling in the C 
olar shows a dark shadow. The pulp of this tooth being removed 

ne : | 
2 in disappeared. 

ee A Be soa, tho picture there would have been no more reason for 
Incl | : ting either of the adjacent ‘no the lateral incisor than for so treating eit ih 

F ea There are conditions in dentistry that may be positively diag- 
Bed by use of the X-ray which could not be known by other means, 
except by sacrificing the teeth.” (SrepHeEns.) 

Also another: 

“ With us it is a very common thing for all abnormalities that 
present themselves to be immediately settled by a skiagraph. The 
nervousness of the patient from a long sitting has practically been 
overcome, in that with ordinary plates the exposures have been dimin- 
ished to only one or one and a half minutes. I believe with the 
emulsion that is put upon the isochromatic plate and the introduction 
of a proper screen, we could get better pictures.” (Van Worrt.) 

Position of Film and Tube-—An English dentist, speaking to the 
Odontological Society, remarked as follows: | 

“The anatomy of the mouth, more particularly in the relations 
of the roots of every individual tooth to the inner surface of maxilla 
or mandible, requires a good deal of attention in order to be able tc 
place the film so as to catch the shadow of the roots under examina- 
tion without superposing on that shadow that of a neighboring root. 
The curvature of the palatine surface of the maxilla, where the 
alveolus rounds off into the hard palate is very difficult to negotiate, 
and usually results in a compromise; viz.: if the general curvature 
of the film when moulded to the curve of the alveolus, be roughly 
estimated as making an angle of forty-five degrees with the axis -of 
the root, wt will be necessary to pass the rays through the. teeth at 
an angle of forty-five degrees in order to maintain a perpendicular 
direction. The amount of distortion obtained in large work on a 
bent film and with slanting rays would obviously be very considerable, 
but in dental work, when the skiagraph is made of go small an ob- 
ject as a single tooth, a skilled arrangement of the film and tube 
reduces this difficulty to practically nothing. A clamp to hold the 
film steady was once considered desirable, but no mechanical clamp 
answers the purpose so well as the finger of a skilled and steady 
assistant holding the film against the maxilla or mandible, whale 
with the other hand making counter-pressure outside. The head of — 
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‘the patient is best fixed for exposure in the ordinary head-rest of — 
a dental chair. Owing to the short exposures and the character of — ° 
the work, it is perfectly safe to bring the tube to within ten inches 
of the plate, and this distance is recommended by some workers. 
Others employ fifteen inches.” 

While nearly all dental examinations use the radiograph on ac- 
count of its superior adaptability to the work, yet sometimes a pre- 

liminary observation with a fluoroscope may be desirable. The < 
modified fluoroscope designed for use within the buccal-cavity is an 
aluminum tube, containing at the opposite end a small mirror in- 

clined at such an angle as to reflect the shadow from a miniature 

fluorescent screen in the wall of the tube to the examiner’s eye. 
In the course of time improvements in the use of the dental fluoro- 

scope may make it of greater service than it has so far been con- 
sidered. Its limitations are, however, obvious. 

6 

CHAPTER XXXIV 

X-RAY DIAGNOSIS IN DISEASES OF THE 
CHEST 

Eye-Trainine ror PuLtMonary Fiuoroscory. Stupy or Draenostic 

Facrors. Puan or X-Ray Examination or Toorax. Comparison 

or Fiuoroscery with Puysican Meruops. DetEeRMINATIVE TEsts. 

SryupDIES IN THE ALPHABET oF X-Ray Reapines. D1aenosis or 

Putmonary Tupercutosis. Derecrion or Firsr STagEe oF 

Puruisis. Diagnosis or Pus. Funcrion or Reprarep Examina- 

rons. DraGnosis or Diskases or toe Hearr anp Aorta. Heart 

Rertex. Curonic Pericarpiris. Stow Putse. ANEURISM. 

Eye-Training for Pulmonary Fluoroscopy.—So important is the 

subject of pulmonary diagnosis that too much can hardly be done 

to put the observations of different workers before the practitioner. 

Comparison of teachings will perfect individual skill, and repeti- 

tion of even familiar facts will often bring out some detail that was 

missed before. In fluoroscopic examinations of the chest the danger 

of dermatitis is absolutely nil. No special precautions are required. - 

Healthy lungs are translucent. Normal shadows must be studied 
in the healthy, and compared in the young, middle aged, and old : 

of both sexes—and in persons of different degrees of muscular develop- 
ment from obesity to emaciation. Shadows of the scapule, the an- 
terior axillary fold, and the nipple, when seen, can be distinguished 
from deep tissues by having the patient move the arms. While the 
very earliest deposits of tubercle may not yield any appreciable 
shadows, yet all that can be said on this subject of early recognition 
must stand or fall according to the personal equation of the observer. 
The eye-travning needed for diagnostic work in suspected incipiency 

of phthisis is not the possession of the physician per se. Practice 

alone can cultivate it, and till it is cultivated it does not exist. 
Advanced Mier alous changes cast definite shadows, and a few 

men of great experience have also been able to assert a diagnosis 
from the radiograph before any physical signs appeared. In some 
suspected early cases, moreover, when experts have failed to find 
evidence on the screen, time has shown that no disease appeared later. 

oot 
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When ordinary diagnosis has detected disease at one apex the screen 
has sometimes found it to be bilateral also. The more advanced 

the disease the darker the shadow, especially when caseation is -in 
progress. Cavities are indicated by light areas in the midst of dense 
shadows. Fibroid changes and adhesions only create shadows after 
they have attained a definite density, and these shadows differ con- 
siderably from those cast by tubercle. Emphysema is indicated by 
exceptional transparency of the affected part of the lung, as air is 
more easily penetrated than any tissues. In early dry pleurisy only . 
a very faint shadow can be detected. Serous effusion causes a dim 
blurring of the rib shadows but does not hide them, and the upper 
margin of the fluid often shows.a clear line of demarcation. Study 
the differentiation of these degrees of shade. ae 

Take a wooden sample-bottle such as are used for mailing drugs 
and half fill it with water. Hold it in front of the fluoroscope and 
turn it various ways and tilt and shake it. Profitable study of such’ 

hp. 

shadows as-are caused by water in the pleural cavities canbe impro- - 
vised in this way. The water has a shadow of its own. Purulent 
effusion causes a darker shadow. If sufficient in quantity it may cast 
a very dark shadow. The same study of it can be made as with water. 
Secure a tube of pus removed from a case of empyema and study it 
with the screen. It will present nearly the opacity of bone. Blood 
and serum should be put to the same tests, and they make lighter 
shadows. This kind of study will rapidly develop diagnostic confi- 
dence and skill. eas foe ie 

Abscesses, like caseating nodules, cast very dark shadows, and 
even through thick tissues, such as the kidney, caseous tuberculous 
nodules have been clearly discerned. Enlarged and caseous glands 
cast recognizable shadows. In the. chest the detection of morbid 
growths and aneurisms is quite accurate with the X-rays. To study 
and arrive at diagnostic expertness in these fields of examination the 
physician can artificially create most of the densities and keep at 
hand a series of comparative tests which will rapidly familiarize him 
with clinical conditions, and further practice will develop the expert. 
These are some of the rudimentary generalities of the subject of 
thoracic examinations. We will now study certain specific diagnostic 
factors in fluoroscopy of the respiratory organs. Their importance is 
great. : 

“The diagnostic factors of a fluoroscopic examination of the 
thorax are light, shadow, and motion. Upon these three rests the 
most elaborate examination by X-rays.” But when we apply these 
simple factors to differential diagnosis we need not only the physician’s 

3 knowledge of anatomy @ 

furnishes the last refinemen 

fluoroscopic chest 
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nd disease, but nrust also have ascertained 

by other methods of examination an idea of the probabilities in the 

i... hadows are not like maps with names engraved on 

a oe Be but with a medical knowledge of what ought 

them We — ein appearance we may then say that the appear- 

to produce oe ) has this probable cause behind it. Exclusion 

0 aie t to the final diagnosis. Speaking of the 

-picture Crane has said: 

 « Shadows of varying density may appear, abnormally Cee ees 

nay develop, the heart or diaphragm line may become displaced, o : 

sate or invisible, and the motion of the diaphragm may be restricte 

Be ednced to zero. These appearances must be interpreted ha 

given case to mean infiltration, consolidation, cavity, hee ae 

tion, etc.; and these conditions must be summed up with me ee 

skill and further interpreted to mean tuberculosis, pneumonia, pleu 
ich lie in the fingers risy, edema, etc. The diagnostic resources which | fingers 

and ears-of the practitioner -command our respect, but such is the 

supremacy of the eye, and such the importance of things seen, that 

even after a careful physical examination the fluoroscopic image comes 

like a revelation to the observer.” 7 

With these facts in mind we will now consider how practised cli- 

ic] ly them. 

Se Bian of X-Ray Examination.—To save time and avoid overlooking 

points adopt a routine system. First make the usual physical examina- 

tion. Examine the sputum if there is any. Lastly, with outer cloth- 

ing removed, make the fluoroscopic inspection. If any condition 1s 

discovered which is of interest to record, or is too obscure for the 

fluoroscope and requires a finer definition, make a radiograph. Full 

technics for the most rapid and convenient fluoroscopy of the chest 

with intercurrent radiography are taught in Chapter XV. Refer 

to them and proceed accordingly. The specialist doing routine work 

of this kind is advised to keep his tube connected up in a tall upright 

case, which preserves it from dust and accident, while always ready 

for this particular use by simply opening the case door. See Instruc- 

tion Plates of the uses of the Skiameter, Nos. 146,147. . 
Inspect the upper, middle, and lower thirds of the lungs, both front 

and back. Compare like parts on opposite sides. Compare different 

areas Of the same side. Note the heart shadow and the diaphragm 
line. In a doubtful case compare the view with that of a healthy 
subject. Frequently also refresh the training of the eye by study- 
ing the chest in health. rh 

The difference between the front and back views is due to: get- 
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ting’ different structures in closest relation to the screen. The most. distant shadows are diffused and diminished. The thin front ribs 
cast but little shadow, and when thé back ribs are distant from the screen a fairly clear view of the area of the lungs is obtained. . The _ dark line of the spine cannot be evaded, but the scapulee can be got 
out of the way by ‘extending the arms over the head. If in a rare 
case the female breast hinders the contact of the screen have the 
patient draw it as much aside as possible. When the back is against the screen the thin front ribs and sternum are distant, and thus cast 
only a diminished shadow. This may give the best view of some 
diseased areas. After a little practice lay out a systematic plan of 
examining the different areas in regular turn and then adhere to it. 

Comparison of Fluoroscopy with Physical Methods,—< When the X-ray examination is preceded by the physical examination an oppor- tunity is given to compare and supplement ‘the results of one method by the other. The end-results must agree if the phenomena observed are correctly interpreted, but the information elicited by inspection, palpation, percussion, and auscultation is not in each case coextensive with the information gained by the fluoroscope, skiameter, and skia- graph. 
“ By palpation we may feel the rhonchi, the friction fremitus, and the vocal fremitus. The rhonchi and friction fremitus denote conditions which give no sign on the fluoroscope. The vocal fremitus is increased over consolidated areas and decreased over emphysematous areas, and in this it agrees exactly with fluoroscopy. If, however, we draw the conclusion that whenever the vocal fremitus is increased we should find an increased density in the fluoroscopic shadow and vice versa, we will be disappointed. In pleuritic effusions we find the vocal fremitus decreased or absent, but we find the fluoroscopic shadow dense and unmistakable. The same i true of pleuritic thick- enings, of filled cavities, and of consolidations with occlusion of the large bronchi. Moreover, the vocal fremitus is increased over dense- walled cavities which would give a ringed area of light-reflex upon the fluoroscopic screen. In these states it could be said that the results of palpation are not parallel with those of the X-ray, but the narrow limits of palpation must be kept in mind and only its positive data considered. | 2 eg 
“As we reduce fractions to a common denominator, we may re- duce light and shadow to the common terms mereased transparency and decreased transparency. Hither increased or decreased trans- parency may differ in ae position, form, and extent. Motion may likewise differ in character and extent and in the method by which it is elicited. In those pulmonary diseases in which there is an in- creased amount of air in the lungs on one or both sides, we would expect to find with the fluoroscope an increased transparency in one 

-eulosis, and many ot 

jig shadow. ‘There must 

‘not alone accoun 

leucocytes. The air- 

a 
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| -. *« discovered to be a fact in asthma and emphy- 

ho es which there is a diminished quantity of 
sema. ihn es e would expect to find a diminished transparency 

air in the ES . we find to be true in congestion, pneumonia, tuber- 

ae 79- her diseases. | : | i 
‘eases, such as abscesses, infarctions, and tumors would 

aoe t shadows proportioned to their size and density. 
Bevexpected te Sew, a focus-lesion which determines the density. of 
eee cons t be more substance in the foe of the ay 

| an et ney. Lack of air in the lungs wou 
if it diminishes LO eee d transparency during expiration. 

her of the lung-tissue in expiration contributes some- 

or both lungs. 

The settling toget 

EF tlood oa lymph in the lungs to account for all the change. 
0 is d blood- ee | int of inflammation there 1s an increase C 
Likewise ath Ce cnay be soaked with serum and infiltrated with 
aay , cells even may be filled with exudate, and thus 

the density of a part is increased and its transparency to X-rays 

reased. a . 

a “ Between percussion and the fluoroscope the comparison 1s mo 

| tisfactory. The same factors. which determine the X-ray ee 

a determine the character of the percussion-note. rue une : 

percussion and skiascopy must agree, ae ve a eae 

| I 1 ne or 2 tion and for the superior delicacy of o tee 

1 do agree, except that skiascopy hands. In my experience they « » € ae 

the thod. We may express the more delicate and more precise me \ 

relation of percussion of X-ray shadows by adding a diagram. 

Density and definition 
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eo en: | ; 
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Volume and duration 

: j i i i X-ray shadings This fi to convey an idea of the comparative relations between 
and. Pee steer: interne! conditions producing both evidences to the eye aus ear can be 
best pictured to the mind after the study of shadow-values as taught in this work. 

“ The field of auscultation is larger in some directions than that 
of pulmonary skiascopy. Affections of the bronchial tubes denoted 
by rales, and inflammation of the pleura denoted by friction-sounds, 

density, but there must also be an increased quantity 
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are beyond the province of the X-rays. Auscultation is a most deli- 
cate method of examining the thorax, and the data which may be 
elicited are numerous. But their interpretation is often a matter of 
confusion or doubt even to a professor. Changes in the vesicular 
breathing; bronchial “breathing; “amiphoric breathing; _broncho- 
vesicular breathing; rales, large, small, dry, moist, sonorous, sibilant, 
erepitant, sub-crepitant, mucous, or bubbling; friction-sounds;_ bell- 

- tympany; succussion; metallic tinkling; bronchophony; _pectoril- 
oquy, egophony, Wintrich’s change of sound; William’s tracheal tone; 
Gerhardt’s change of sound; Fredreich’s change of sound; and 
Leitz’s metamorphosing; all of these suggest the resources and diffi- 
culties of auscultation. | 

“ Skiascopy gives more simple and direct data. The apparatus 
which generates the Roentgen rays may be complex, but there is noth- 
ing unduly complicated about shadows on the fluoroscope screen. 
The shadow of a bottle partly full of water gives more simple and 
more direct evidence of its existence and character than do the sounds 
which may be elicited from it. The margin for possible error is 
wider for the stethoscope than for the fluoroscope. But when the 
signs are correctly elicited, correctly recognized, and correctly inter- 
preted, the results of auscultation must agree with those of skiascopy. 

“ Skiascopy is not compared with inspection because it is itself 
‘Inspection. It is an extension of our facilities of sight. It is there- 
fore a part of the physical examination and not a method to siip- 
plant vt. Although it bears comparison with the combined results 
of palpation, percussion and: auscultation, it should not be considered 
as a rival, but as an ally. By Roentgen’s discovery inspection is now 
raised to the first rank of our diagnostic resources. We base a diag- 
nosis not upon the results of one, but upon all the lines of physical 
examination. Auscultation is not alone relied upon. For the same 
reasons skiascopy should be interpreted in conjunction with the physical 
signs and the clinicul symptoms.” (CRANE.) 

We will next study the pulmonary findings of the radiograph in 
a most valuable series of clinical tests of late date. 

Determinative Tests.—Very instructive analytical tests were made 
by Walsham * to determine causes of pulmonary appearances in 
the radiograph and the relation of certain shadows to diagnosis. His 
observations were presented to the Congress on Tuberculosis, London, 
July 22 and 26, 1901, and are so valuable that every physician 
should read them. We therefore4upply the essential text. 

“Since Professor Roentgen made known his brilliant discovery, 
now some five years ago, I have been at work on the use of the X-rays 
in the diagnosis of pulmonary tuberculosis. I propose bringing be- 

* By Hugh Walsham, M. A., M.D. (Cantab.), F.R.C.P. (uond.); Assistant Physician to the 
City of London Hospital for Diseases of the Chest ; Assistant Medical Officer in the Electrical 
and X-ray Department of St. Bartholomew’s Hospital, London, England. 
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ing’ ‘efly some of the results attained. The 

fore you é ees iS os "e possible, were the following: 

Con X-rays show tubercle in the lung? 

« 9, If so, at what stage of their development! ae 

“3 Can X-rays detect ore 7 the lung earlier than diag 

dy at our disposal! 

pe c eee fe first step i be taken in the attempt to answer 

the first question was to obtain a radiograph of the ae nee ie 

dv its shadows, and endeavor to differentiate between the shadows 

oe te structures outside the thorax from those cast by its contained 

° «The next step was to take a radiograph of an undoubted case 

of pulmonary tuberculosis and compare the one with the He 

“ T will now, first of all, throw on the screen a picture 0 apo 

chest. We see at once that the pulmonary image in eee aM : 

transparent from apex to base, with the exception of a few le e nee 

shadowy lines to the right of the heart shadow. ‘These ont ue ane 

are seen (more or less pronounced) in all skiagrams of the ise y 

chest, and must therefore be considered normal. Now, panaae ue 

they depend? Are they cast by the lower division of the ene 

pronchi? I think not. If we look at a picture of a ee lung 

skiagraphed outside the chest we see that only the pe ae 

of the bronchi are seen, and, in addition to this, these cardiac lines — 

are too low to be caused by the bronchi, 
o 

“ T have endeavored to clear up this point in the following way: 

skiagram was taken of a dead body on the post-mortem faye 

then removed the sternum, opened the pericardium, remove ee 

heart, replaced the sternum and integuments, and took a oe 

radiograph. ‘The lines still appeared in thé negative. I then opene¢ 

the chest, removed the lungs, replaced the sternum and integuments, 

and again radiographed the body. The effect is shown you on the 

screen. You see that these cardiac lines still remain and are caused 

no doubt by the junction of the pericardium with the pleure. They 

are much more distinct in the dead body, of course, as they are not 

then in constant movement with the contraction and expansion of the 

as they are in a living person. : . | 

“3 The at point you vill observe is that the shadows of the 

scapule are absent. Their shadows only complicate pulmonary eX- 

‘aminations and are better removed. This can be done in the follow- 

“ing way: The patient lies in the prone position on the plate, the 
‘arms being eatended and hanging over the end of the. couch. In this 

position the scapule are turned cdgewise, so to speak, and ther shadows 
—~—s are removed from the skiagram. 7 

_ “The next shadow to call to your attention is one well shown 
_ inour next lantern-slide, and is usually seen in the more muscular 

subjects. It is, as you see, somewhat triangular in shape, and ex- 
tends upward and outward toward the axille. When viewed in 

stereoscopic radiographs these shadows are seen to be outside the 
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chest and are caused by the anterior axillary folds of muscle. They 
are only seen, I think, when the patient is radiographed in the prone 
position with extended arms, this position naturally rendering the 
axillary folds thicker. Faget 3 

“ A word as to the diaphragm: it is not so much the shadow 
of the diaphragm in the negative that is important in pulmonary 
diagnosis as its movements with respiration as seen with the fluoro- ° 
scope. Now, if the diaphragm be watched with the fluoroscope we 
see that it does not, as physiologists tell us, become flatter with in-. 
spiration. Its curve is always maintained unaltered. It plunges 
up and down piston-wise, and this brings us to a point of great im- 
portance in the diagnosis of pulmonary tubercle. The movement of 
the diaphraym on the affected side is much less than on the non- 
affected or less affected side, and this when the disease is limited 
to one apex. Why this should be so may be hard to explain, but 
the fact remains. | 

“IT will now throw on the screen a picture of a case of pneumo- 
thorax, showing the depression of the diaphragm by the increased 
pressure in the pleural cavity. If you will look again for a moment 
at the picture now on the screen you will see that the healthy chest 
in the living person is as clear as that of the dead body with the 
thoracic viscera removed, showing that any abnormal shadow seen 
in the skiagram is due to some pulmonary change, the muscles and 
integuments of the thorax being transparent to the rays. 

“There is one other shadow I will mention. We occasionally see 
an ill-defined curved shadow in women with large mammary glands. 
Here the stereoscopic method again shows these shadows to be out- 
side the thorax and therefore not to be confused with shadows pro- 
duced by pathological changes in the lungs. : 

: ie will now throw on the screen a well-developed case of pul- 
monary tuberculosis. You see at once there is a marked difference. 
‘The clear pulmonary image is obscured by flocculent shadow, pune- 
tate in parts. Now on what do these shadows depend? Are they due 
to tubercular consolidation or to patches of congestion of caseation 
or pleural adhesions or what? I have endeavored to answer these 
questions in the following way. On the screen before you is the 
skiagram of a tuberculous lung; nearly the whole of the upper lobe 
was caseous and breaking down. So we see that caseation throws a 
very dense shadow. The shadow, lower down, caused by gray and 
yellow tubercle, is nothing like so dense; still, as it might be said that 
some of this shadow is due to blood congestion round the tubercular 
consolidation, I performed the following experiment: The lungs from 
a case of pulmonary tuberculosis were taken; one was soaked in 
water for some hours to break up the blood-corpuscles, the vessels 
washed out until the water came away colorless. Both lungs were 
then skiagraphed, and I think you will agree with me that there is 
little or no difference between them. | : 

“ Again, it has been asserted that the blood next to the bones is 

cessive fields and areas into the constant line of non-distortion. 

ows the Author’s Examining Frame turned sideways 

either back or front positions being equally engaged 

lds fixed while the patient is shifted to bring suc- 

Letters A A in the intersect- 

ing angle of front and rear markers indicate the axis of the rays from ne Sa eae 

scopic screen. Simply level the frame, insert the patient, clamp on . oe zee 

the tube and inspect the parts as taught. The photograph. shows the oe ne ae 

thrown over the frame to get the shadow of the scapula out of the way, ae a ee ay 

ready to place the fluoroscope and begin the examination. The posicae e ca eee 

to show the anode focus in exact line with the A A of the markers, but the plate su 

teach the method. 

PLATE 145. —_This Instruction Plate sh 

and adjusted to an inspection of the chest, 

in the axis of the rays, which the frame ho 

~ 
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PLATE 146.— Measuring Pulmonary Shadows by the Skiameter. Frontal position. Level the tube, hold the skiameter in the right hand against the back wit 
shown in the Instruction Plate. The text makes the method clear. 
tube in a “closet” holder which shuts when not in use and pr 
breakage. In the corner is also a mounted 0 
in the next plate. 

This plate also shows the 
otects the tube from dust and 

pen screen of large size, which is employed as taught 

$ . 2 sists ] d PuAtE 147.—Measuring Pulmonary Shadows by the Skiameter. oes ee Paes the Skiameter over successive areas of the chest while observing the shadows from be 3 
ioht- to a large mounted open screen instead of the fluoroscope. Cut does not show the light-screen ees 

Id hide the tube or the use of the cloth which may be thrown over the head and ot eae 
of examination to create a dark chamber for the eyes. Both plates cee ees Skiameter were photographed especially for this work by Dr. A. WwW. Crane, of Kala 

me 
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t opaque tissue of the body. With this assertion I cannot _ 

agree. Look, for instance, at the picture now on the screen. It 

represents a portion of a rib, a piece of muscle the same size, and a 

blood-clot. My eye can detect no difference between the muscle and 

the blood-clot—that is to say, clotted blood, which, by the bye, is more 

e than fluid blood, is no more opaque to the rays than muscle. 

the mos 

opaqu us¢l 
Ream: I took the lung and kidney which. contained tubercle from 

the same case, and radiographed them together. The tubercle in the 

kidneys is distinctly seen, down to the minutest miliary tubercle 

which could be detected by the naked eye. Again, look at. these 

Jungs from a case of acute miliary tuberculosis. They show. the 

tubercle scattered through their substance clearly enough, Putting 

the above facts together, we may, I think, answer our first question 

Normal 

LEFT LUNG 

Examine this plate 

by saying that the Roentgen rays can show definitely tubercle im 

the lung. 
«J will now throw rapidly on the screen some cases of undoubted 

pulmonary tuberculosis more or less advanced. I now come to the 

uestion of the detection of cavities in the lung. That the X-rays 

can detect with certainty a cavity in the lung is now a fact beyond 

question. With reference to the size of a cavity, | would say that 

the rays can diagnose a cavity much smaller than can be. detected 

by auscultation. ‘The smallest I have yet met with is now on the 

sereen before you. It is less than a small marble. The Roentgen 

rays are also of great use in judging the size of a cavity. Occasionally 

auscultation gives evidence of a cavity of large size, and we are sur- 

prised, on examining with X-rays, to find that the cavity is a small 

one. This must mean that the consolidation round a cavity must 

conduct the sounds produced in the cavity far beyond its limits. 

Furthermore, it not infrequently happens that auscultation diag- 

“noses a cavity which the rays show has no existence. AS ae 

“T will now pass on to the second question, viz., At what stage 

of development can the X-rays detect tubercle; and here I am afraid 

we must admit that the very earliest stage in the development of the 

tuberculous process cannot be detected by the X-rays, but this also 

applies to all our other methods of physical diagnosis. The first be- 

ginning of tubercle in the lung cannot be detected by this or by 

any other means at our disposal. There can be no doubt that the 

X-rays are able to pick out in shadow a very small tuberculous focus 

' Heart shadow undefined. 

-W. G. FUCHS 
CHICAGO,ILL. 

PLATE 148.—Tuberculosis of left lung showing darkened areas 

transparency of right lung shows it free from disease at time of radiographing the case with mirror to reverse the picture, 

ot room complaining of his digestion. 
was nothing to be made out except perhaps a little weakening 

breath-sounds at the right apex. J examined this patient 
phically, and had no difficulty, as you see, in diagnosing a 

tuberculous process at the right apex. The next case is that of a 

Ee aged thirty-four. In this instance there was a little prolon- 

gation of expiration, with some slight difference in the percussion 

note at the right apex. I was somewhat surprised, therefore, to find 
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sputum. If the patient is re-examined on the table, the cavity may 
then empty and become a large bright reflex, or it may nearly dis- 
appear, because the mass of sputum has come to lie in line with the 
empty space. | oe ; eas 
“Tf a faint reflex be obseryed without the presence of pulmonary 

shadows, it is probably due to a dilated tube in bronchiectasis. A 
dilated bronchus with consolidation could not be distinguished from 
a small cavity, unless a longitudinal form were to give a clew. A 
small pneumothorax, allowing a layer of air to surround the lung, 
would give a general light reflex, which would be indistinguishable 
from a true emphysema. In both cases the movements of the dia- 
phragm would be restricted, its line low, and its form flattened. 
But an emphysema is bilateral, unless there is some disease of one 
side to produce a compensatory condition on the other. In the case 
of pneumothorax, the disease would be on the same side as the gen- 
eral light reflex.. Hydropneumothorax or pyopneumothorax would 
give the same images as pneumothorax, except that we would have 
the dense shadows of effusions at the base. By changing the position 
of the patient, the relative position of the shadows and light reflexes 

would be changed. A light shadow may mean an infiltration, a 
congestion, and atelectasis, or a thickened pleura. Between a tubercu- 
lous infiltration, a simple focus of congestion and an atelectatic area, 
there is no shadow distinction. A thickening of the pleura may 
sometimes be differentiated from these three if the shadow be plainly 
visible, say from the front, and nearly or quite invisible from the 
back. But an infiltration or small infiltration laying close to one 
side would simulate this appearance. A dark shadow indicates a 
partial consolidation—a small tumor, an infarction, or a cirrhosis. In 
the case of eedema the dark shadow is general and has an even den- 
sity. A general cirrhotic lung would give a less even shadow, and 
would be accompanied by a marked displacement of the heart. Other 
physical conditions easily differentiate these two. | 
“A focal cirrhosis and infarction and a small tumor, may give 

shadows of similar character, but a cirrhotic focus is most likely to 
be located in the apex, a tumor most likely near the hilum, and an in- 
farction most likely in the periphery. A partial consolidation has 
very indefinite borders shading out into normal lung-tissue. A small 
filled cavity is associated with some consolidation, and will appear as 
a dark spot in the midst of the dark shadow. eo 

“ A black shadow may result from a consolidation, gangrene, large 
filled abscesses or cavities, large tumors, large hydatid cysts, and 
pleuritic effusion. The last is distinguished by lying at the base of 
the thoracic cavity, by obscuring the diaphragm line, by a more or 
less level upper border, and by being shifted when the patient’s posi- 
tion is changed. The other conditions may not be separable by an 
X-ray examination, but their boundaries may be mapped out. 7 

“The diaphragm cannot be disregarded in fluoroscopy of the 
lungs. Its visibility, position, form, and motion are functions of the 
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highest importance in estimating the extent and severity of pul- 

monary disability. It is the vital barometer of the lung, and they 

. give the first signs of coming clouds above. Its visibility de- 

Bs opon the ee which its heavy shadow makes with the ae 

shadow of the lung. It is a dome of muscle which rests upon a 

liver on the right, and is visible across the whole extent. en : 

left it rests upon the stomach and is visible across the outer a if 0 

the heart, the inner half being obstructed by the shadow of the cae , 

In forced inspiration, however, the diaphragm becomes also ” e 

below the heart. “The pericardial space between the heart an ne 

diaphragm is formed in forced inspiration when the dapsone) g 

down the pericardial sac while the attachment, at the base 2 S up 

the heart. The presence of the pericardval space may be taken as 

a positive sign that no pericardial effusion exsts. ee 

“The shadow line of the diaphragm becomes more distinct in 

forced inspiration because the lungs contain more alr, and ee 

the diaphragm, being flatter, interposes more tissue In the pat : 

rays. Conversely, the diaphragm lines become less distinct in oe 

expiration because the lungs contain less aur, and also because the 

diaphragmatic dome, being more arched, interposes less es in 

the path of the rays. The diaphragm becomes very distinct when 

there is an emphysema or pneumothorax without effusion. , But as 

physema is either bilateral or else compensatory, and attended by ! e 

ease on the opposite side. On the other hand, pneumothorax ee 

show the shadows of a partially or wholly collapsed lung. The 1a 

phragm may become indistinct in cedema, hypostatic congestion, tae 

tial consolidation of the lower lobes, or thickened pleura around the 

base. But in cedema there is.a general shadow of an even density. 

In congestion, partial consolidation and thickened pleura at the base, 

the upper areas of the lung may be normal, but these three are not . 

separable on physical grounds alone. : oe 

“The diaphragm becomes invisible when there is an effusion or a 

consolidation of the lower lobe. But with effusion the outline of 

the shadow may be easily shifted, and when the patient 1s put upon 
the examining table with the head and trunk tilted downward the 
diaphragm comes into view. If the entire lung is consolidated, or if 

ee. the effusion reaches the apex, the conditions may not be distinguish- 
_ able without the use of the hypodermic needle. The position of the 
- diaphragm in health is variable. The mean in ordinary respiration . 
is, for the right side, the lower border of the fifth rib; for the left 
ide, the upper border of the sixth rib. The left side is normally 
bout one and one-half centimetres lower than the right. In disease 
f one side this difference is exaggerated. | | 

_ “Tf the right lung is affected by tuberculosis, the diaphragm 
on that side will be higher than usual, while on the left it will be 
lower than usual, on account of the compensatory changes. In 
emphysema the diaphragm lies very low, in cirrhosis very high. The 
position of the diaphragm largely determines the form. It is flat- 
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tened when low, and arched when high.\ In diaphragmatic hernia 
the form is irregular. — = | 

“Tt is the motion of the diaphragm with which we are chiefly con- 
cerned. We may recognize the range of movement in ordinary and. 
in forced respiration. By marking the middle point in ordinary 
respiration, we may observe the upper and the lower half of a forced 
respiration. As a rule, in health the range of ordinary and forced 
respiration is slightly greater on the right side than on the left. 
A restriction in the range of motion is a sign of some disablement. 
It is most likely to mean tuberculosis, pneumonia, or pleurisy. But 
it may mean almost any affection of the lungs or mediastinum. 

“In true emphysema and pneumothorax the respiratory move- 
ment is restricted in its upper half. In compensatory emphysema the 
respiratory movement is increased in both upper and lower half. This 
is important, because a compensatory emphysema on one side means | 
an impairment of the lung on the opposite side. It may, however, 
in rare cases, be an old trouble from which the patient has recovered. | 
A very marked restriction in the motion of the diaphragm or its 1m- 
mobilization is a grave sign. Pleurisy, especially diaphragmatic pleu- 
risy, forms an apparent exception. However, if the patient be en- 
couraged, the diaphragm can be moved, although pain is the result. 
It is a significant fact that nature so quickly immobilizes a diseased 
hinges 
e When in addition to the shadow-free lung, we find a natural 
movement of the diaphragm, we may feel assured that, even though 
tubercle-bacile are present in the sputwin, the lung is not yet affected. 
Such cases may be laryngeal or bronchial.” (CRANE) ; 

Diagnosis of Pulmonary Tuberculosis—The report presented by 

Bouchard and Claude to the Congress on Tuberculosis held in Paris 

is remarkably instructive. | a : 

In this disease at the outset the lesions consist of new forma- 
tions which constitute an obstacle to the penetration of air and a 
slight obstacle to the penetration of X-rays. At this stage the fluo- 
rescent screen will show at one apex, or both (sometimes at several 
places in the lungs), small spots, ill-defined at their circumference, 
or a slight. mistiness veiling one apex. In other cases the appear- 
ance resembles a stippling of small shadows on a less dark ground. 
Confluent pulmonary infiltrations with a tendency to softening and 
ulceration give rise to almost complete opacity. These are darker 
in the case of lobar infiltrations, and lighter in the case of lobular 
infiltrations. - 

“The intensity of the shadows is proportional to the wmterference 
with the penetration of air into the vesicles. If the lesion forms 
a compact and considerable mass absolutely impenetrable by air the 
shadow shown on the screen is complete, but if there are a number 
of little nodules separated by parts still permeable by air, the gen- 
eral opacity. is less intense, and on the dark ground there will be 
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seen still deeper shadows corresponding to points of complete cagea- 

- Cavities appear on the screen as a complete opacity only (1) if 

they are filled with pus, or (2) if deeply seated and surrounded by 

pulmonary tissue stuffed with tubercle; or (3) when a layer of dense 

adhesions obstructs the passage of the rays. If the cavity 1s super- 

ficial, empty, and has a thin wall, it shows as a clear zone in contrast 

with ‘surrounding parts of the lung which appear more deeply shaded. 

Tt is oval in shape, and the ribs in front of it are visible. . When the 

cavity fills up, the clearness which marks its situation diminishes, and 

we see only a large shadow, rather less dense at one part than through- 

out its general extent. : | 

“Every degree ot variation is possible, but the essential char- 

acter in all forms of the shadow-picture of cavities 1s the presence 

of a very dark zone more or less circular in outline, surrounding a 

region relatwely clear or altogether transparent, while the rest of 

the lung adjacent is in shadow. It is the sharp contrast between 

these two elements of lesion-spots relatively clear showing on a 

ground palpably dark—a shadow shading off at the circumference, - 

and sharply defined around the central clear zone—that is character- 

istic of a cavity. | | 

“The pneumonic confluent form of acute phthisis reveals itself 

on the fluoroscope by complete opacity of the diseased part. This 1s 

explained by the fact that at these points the lung is no longer 

pervious to air. | 

' « Hffusion at the base is shown by a thick shadow which hides 

the diaphragm, and is lost below in the obscurity of the abdominal 

mass, and is limited above; a zone of shadow directed obliquely from 

above down from the axillary region to the vertebral column, or in 

the shape of a curve which is concave at the upper border. Examina- 

- _ tion at intervals of a few days will show the variations in the amount 

of effusion by variations in the extent and form of the shadow. 
_ “ An intense opacity with a generally rounded outline occupying 
the middle part of a lung, in which the upper and lower parts have 

a retained almost their normal clearness, suggests an interlobar effu- 
_ sion. Here, again, the variability of the shadows at different tumes 

assists the diagnosis. 
_ “Dense and extensive adhesions of .the pleura manifest them- 
selves by shadows which are less dark, but constant in their form. 

uch a case it is often impossible to distinguish the condition of 
nchymatous lesions by fluoroscopic examination alone. 

ae Pneumothorax is characterized by an abnormal transparency 
of one side of the chest, which allows the light to pass through with- 
out any imterference except over a small area on the affected side 
corresponding to the retracted lung. The heart and the vessels may 
be displaced. The curve of the diaphragm is lower than in health. » 
“Tn hydropneumothorax and pyopneumothorax the appearances 
vary according to the position of the patient. If he is lying down 
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| _ the whole of the affected side is dark. If he is standing up, the : upper part of the side is more transparent than in the normal state, and the lower is opaque. 
“ Even slight tuberculous changes in the pleura affect the mobility — of the diaphragm. In general ‘terms it may be said that in pul- monary tuberculosis there is a diminution in the movements of ascent and descent of the diaphragm. This change may be seen on one or both sides. The fluoroscope can also give important information as to the condition of the mediastinal glands in tuberculous patients. 
“In acute or sub-acute bronchitis, the two sides of the chest. show little or no departure from the normal state, and there is no change in the respiratory movements of the diaphragm-negative signs 

which may often be of importance in prognosis. 3 
“In pneumonia there is complete opacity at the part correspond- ing to the lesion. This opacity, however, varies in its limits and in- tensity from day today. The movements of the diaphragm are 

diminished on the affected side. Soir ss : ak i ‘ Non-tuberculous broncho-pneumonie foci cause a slight opacity, but this becomes less marked on deep inspiration, while foci of pul- monary sclerosis do not become clearer on deep inspiration. 
“In simple emphysema the transparency is increased by the increase of air present, and the ribs are less distinct. : * The emphysematous lung is larger than normal and extends into the pleural cul-de-saes, so that the transparent surface corresponding to the organ extends more upward toward the mediastinum, and particularly more downward toward the abdomen. When the patient is examined at the back there is seen below the diaphragm a trans- parent surface of much greater extent than normal. . De 
“The use of the X-rays makes it possible in certain cases to discover commencing changes in the lungs at a period when other methods of clinical investigation are negative. Tn other cases the fluoroscope defines the extent or reveals the wmportance of a lesion insufficiently disclosed by auscultation or percussion. It enables the practitioner to exclude tuberculosis in cases where symptoms and clin- ical signs puzzle the physician; while at the same time it often enables him to trace to their true cause general disturbances which clinical observation has failed to locate. 
“ Fluoroscopic examination is not merely the method of control, correcting or supplementing the ordinary methods, but it yields new information. By making visible the working of the respiratory: ap- paratus it shows the functional value of one lung. It discloses the pleural adhesions, the pareses or ankyloses of the diaphragm, which limit expansion: it makes the evoluteon of the disease visible to the eye.” 

In the report of Beclére before the Paris Congress on Tuberculosis 
the author held that for exact and complete diagnosis of tuberculosis 
lesions the examination should include a radiograph as well as the 
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A roscope. He deseribed X ray diagnosis in latent, suspected, and 
yoroscope. 

declared tuberculosis. 

ulosis the patient has every appearance of per- 

en Be ccuts aaae no physical sign or symptom of 

ae e Pe ency of this condition is shown by the large num- 

‘ont a have died of various diseases in whom old unsus- 

a rae foci have been found. In a series of experiments 

i examined, selected from among those in whom ordi- 
ae men ae G methods excluded tuberculosis. Seventy-three of 

 . ee ave negative results with the fluoroscope, but the remain- 

@ Be on : revealed abnormalities of various kinds—lessened trans- 

a Be or apices, enlargement of the bronchial glands, more or less 

ferked : ait oe the pleura, diminished movement of the diaphragm: 

Be rhe aso vf the X-rays also serves for the identification of tuber- 

culous lesions which disguise themselves under the mask of anemia, 

chlorosis, dyspepsia, and neurasthenia. — : Coes 

“Tn cases of suspected tuberculosis, if the disease a - gs 

suddenly, the fluoroscope shows chiefly a diminution ae ae oo 

of the shadow at the apex, and pushing down of the diap Pee 

the affected side. ete Leas a noe : ae e 
isy, the symptoms of w r it the 

Be bet tho Slows ie eolvod and that the case is not ee 

ae of intercostal neuralgia is supplied by the X-rays, ae me 

thickening, diffusion, and ee 2 be ee : oe 

f is one of dry pleurisy, or ‘ stitch © , but withou 

Be teciive physical ae the iL icioucops shows ee pas 

quite close to the thoracic wall. In cases of effusion tk ‘ con : mn 
of the apex in regard to transparency on the affected si Zee be 
earefully investigated. Even a slight degree of opacity im : ese 
of the apex is important in prognosis. In declared ee = he 
lesions are plainly shadowed on the screen. In such cases the X-rays 

oe 
ek 

nosis is already made. They will show when both apices are eee 
when ordinary clinical examination appears. to warrant the -conclu- 
sion that one is still sound, or when the lesions extend lower down 
than is disclosed by ordinary methods. X-rays are particularly use- 

ful for the detection of central lesions, which are apt to be over- 
oked on account of the depth at which they are situated. 

“Detection of First Stage of Consumption.—In discussing the ques- 
tion of an earlier diagnosis of tubercular disease of the lung by X-rays Fe: 

than by clinical methods, Immelmann states: 

To answer the question at the head of this paper we will con- 
sider at what stage of lung disease it has been possible to give an 
undisputed diagnosis with the methods in use hitherto. We cannot 
rely upon percussion; its results are often in no proportion to the 
gravity of the disease. It may not give any indication in very early 

are more valuable for prognosis than for diagnosis, since the diag- , 



B5k STUDIES IN X-RAY DIAGNOSIS 

stages of the malady, nor even of small cavities imbedded .-in the air- 
holding tissues of the lungs. With auscultation it is not very dif- ae 
ferent. No sound of respiration is characteristic of the phthisical | 
process. We are in a position to give a deéfinite diagnosis by clinical — 
methods only when the tuberculous foci of disease disintegrate and 
open into the bronchi, and the possibility is offered of finding tubercle 
bacilli in the sputum. I have carried out the following experiments 
as clinical tests: | eid ; 

“1. Having examined eleyen patients with the screen in whose - 
sputum ‘bacilli have been observed for the first time shortly before, 
in all of them I was able to decide that infiltration and disease-foci of 
the lungs showed as dark places in the air-containing lung-tissues. 
“2. In eight patients suffering from lung catarrh but having 
no bacilli in the sputum, I observed that the apices of the lungs ap- 
peared less transparent than the normal. After three or four months 
four of these have bacilli in the sputum. : ; : 

“3. Of seventeen patients also suffering from lung catarrh, but 
whose lungs appeared normal, thirteen are not quite healthy after 
three or four months, while in the four others the apices have be- 
come opaque. | 

“When the X-rays find the transparency of the apices of the 
lungs reduced; when we see that they do not take full share in the 

- breathing, or are so shrunken that they are no longer seen above the 
collar-bone; and when we remember in addition that consumption 
generally begins in the upper third of the lungs, we shall then with 
probable certainty decide on a diagnosis of phthisis in an early 
stage. And we shall do this still more certainly if we find further 
corroborating signs in the physical examination that we next make. 

_ “TI may also state that in some suspected patients I have first 
fixed the seat of disease by the rays, and have then been able to 
prove by percussion and auscultation changes which I had previously 
sought for in vain before the examination with the rays. Further, 
I will suggest the possibility of observing an appearance directly with 
the eye which is characteristic of phthisis—I mean the smallness of 

| the heart. : 

“ Naturally, it will not be possible to make a successful diagnosis 
ot every case by the aid of the rays. Mistakes are possible, but prac- 
tice improves the diagnostician. As to thesdiagnosis of advanced 
tuberculous patches, as well as of cavities, whether superficial or deep- 
seated, I will state that the former give dark shadows, the latter — 
show light patches, clearer even than the surrounding lung-tissue. 
“The fluoroscope is of immense importance in estimating the 
prognosis in pulmonary disease. When the treatment can be begun 

at a time when the screen shows that changes have only just set in 
at the apices a perfect cure may be expected, and in advanced cases 
X-rays will decide whether the patient has still a chance of relief.” 

In other sections of this System of Instruction readers will be 

— taugh 

ing co 
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+ methods of treating tuberculosis which seem to promise much 

petter results than methods in common use. With effectiveness they 
e } 

i combine great simplicity. 

Diagnosis of Pus.— With reference to the possibility of demonstrat- 

llections of pus in the lungs, the following report of a surgeon 

is of interest: 

J will now pass around a skiagraph which was taken to-day of 
|= ve a histor = f an old man, fifty-five years of age, who gave a ry 
ms Eo nibled very mac that of a pneumonia, dating eight weeks 
e Dore his admission to the hospital. Some four or five weeks after 

of the pneumonia he coughed up a large amount of pus; 

nding to his tes it must have been a pint. He ee 

to have fever, to lose in weight and strength. A skiagraph was taken 

to see whether or not it would locate the pus, and while waiting for 
the skiagraph a needle was inserted at the point which I have marked 
on the skiagraph, and pus was found there. ‘On close study of the 

skiagraph it will be seen that just under the left scapula and extend- 
7 ing downward toward the median line there is outlined a shadow which 
corresponds quite accurately to the dulness mapped out, and from 
which point we withdrew the pus. Comparing the two sides, it wall 
be seen that about the angle of the right scapula and in the inter- 
vertebral space there is far less shadow than on the corresponding 
point on the left side. 5S | . 
_ “The ability of the X-ray at times to locate pus in the chest was 
clearly shown in a case seen with Dr. — _ My doubts as to 
the existence of pus and my somewhat sceptical view that the shadow 

" and the physical signs might be due to adhesions and thickenings, 
were removed by operation and evacuation of about eight ounces of 
pus.” (Herricx.) 

Function of Repeated Examinations.—Reports of many cases show- 

* ing the importance of repeating X-ray examinations at judicious in- 
' tervals of time have been made by wise observers. The need of this 
is greatest in medical diagnoses of parts other than bones. A num- © 
ber of temporary conditions related to the heart, circulation, and 
state of the patient, seem to darken a part or whole of the lungs. If 

1 at a first examination it can readily be determined whether the 
are aifected by subsequent inspections four or five days apart. 
larkened area will clear if the process was acute or secondary, 

le if chronic or a primary disease of the lungs the shadows will 
be cleared by relief of another supposed cause. A doubtful case 

- carefully watched for a month will reveal itself very clearly by this 
method. In a similar way the heart may be watched either for the 
progress of dilatation, or to exclude cardiac disease, or to observe 
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changes during treatment, or the alterations between quiet and active .- 
eXercise. - 

Many things that are reported as visible to the eye with X-rays | 

are only so after careful, efficient, and repeated. observations, made — 

with systematic intervals and a regulated control of the conditions 

most favorable to the view. Do not forget that many of the achieve- 
ments of the miscroscope are triumphs over difficulties, and the most 
briluant work of the X-ray is done by conquering whatever diffi- 
culties sundry patients present. Fine work is not a careless off- 
hand glance and snap diagnosis, but the result of painstaking sifting 
of all the facts that can be gathered by all methods of examination 

-and interpreting them for the given case. 
Those who may have erroneous ideas as to the place of X-rays 

in pulmonary diagnosis can set themselves right in a few lines: - 

1. In suspected tuberculosis (or often in cases not yet suspected) 
an efficient examination with X-rays by fluoroscope and radiograph — 

is capable of determining whether the disease has or has not yet be- 
gun with greater certainty than any other method at the same date. 
Physical signs are absent. | aS 

2. In the early stage when physical examination can detect signs 
of the disease the fluoroscope confirms the diagnosis and marks out 

the extent of tissue affected. This service is not without value. 
3. In later stages there are so many ways,of making the mere 

diagnosis that the function of X-rays is different. Efficient X-ray 
examinations can watch the progress of the disease with great ac- 

curacy, reveal the extent of tissue invaded, locate the worst areas, 

detect or exclude certain advanced lesions, and -an operator skilled 
in localization can many times point out where to enter the thorax 

for the removal of pus, ete. | y | 
Closer study of all that X-rays can do in skilled hands would 

surprise men whose custom.it has been to over-estimate auscultation 
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end of a deep inspiration when the shadow 

a Be core ae Sua separated from the diaphragm. 

BS eh icct the nearness of the heart to the screen creates a 

a as deaned shadow of the organs. In a thick subject the greater 

a 4 of the heart away from the screen causes a loss of definition, 

Be icing of the outline and the shadow is larger than the organ. 

“ae necessary to do so the patient may be placed at a greater dis- 

tance from the tube (twenty to thirty inches) to avoid enlargement 

4 a oe found that the part of the heart-shadow which shows 

the greatest amplitude of movement is at about the middle of its ae 

porder, where it crosses the shadow of the fourth rib. The first soun 

of the heart is exactly synchronous with the end of the movement 

of the left border toward the left. This lateral movement is therefore 

pre-systolic and corresponds to the period of auricular systole. By 

‘means of the fluoroscope it is clearly demonstrable that the so-called 

apex-beat as noted by external palpation does not in all cases corre- 

spond with the position of the apex of the heart. Change of posi- 

tion from the right lateral recumbent to an upright position, and 

thence to a left lateral, causes a change in the position of the heart 

amounting to nearly three-quarters of an inch. When the arch of 

the aorta is the object of inspection the right anterior oblique position 

of the patient is most favorable. 

“Tf the size of the heart is abnormal we have an indication of 

disease either inside or outside of the heart. If size 1s normal it 1s 

not probable that any serious chronic valvular lesion is present 1n : 

young patient. The recognition of an enlarged heart being important 

a very large number of tests have been made by experts to ae 

the relative accuracy and completeness with which the outline of the 

heart may be mapped by percussion and by competent X-ray appara- 

tus. The verdict is not only very greatly im favor of the X-ray as 

an instrument of precision, but its obvious superioriy needs no 

and percussion; methods which leave more to the imagination than 

most non-experts admit or suspect. In fact, the great part played by 

the imagination in physical diagnosis was not revealed till the X-ray 

argument in the majority of cases. It is also important to have a 

means of discovering whether the heart is abnormally small eee 
" portion to the demands of the body, and an X-ray examination 1s 1n- 

demonstrated it. But every difficult diagnosis must be a composite 
process in which the X-ray takes only its legitimate. part. . 

Diagnosis of Diseases of the Heart and Aorta—It is but a short 
step from the lungs to the heart in X-ray examinations. The technic 
of one merges with the technic of the other. The interests of the 
two are so nearly mutual that no practitioner looking at the lungs 
will venture to pass by the heart. | : | Se 

The best. view of the heart is obtained by anterior inspection, 

‘comparably beyond any other method for this purpose. 
_ “Errors of percussion are less frequent in normal cases, but they 

are relatively frequent and difficult to avoid in departures from the 
~ normal size of moderate extent. Moreover, while the degree of ex- 

less in percussion which would enable a physician to lay claim 
 to-almost unfailing accuracy in his ability to outline the heart must 

ys be the rare possession of a few extremely gifted and highly 
= me trained men, yet the humblest physician possessed of sight may see 

_ the shadow of the heart on the screen. With the aid of the screen 



358 _ STUDIES IN X-RAY DIAGNosIS 
accurate tracings * may be made which show not only the size and position of the organ, but the range of its 
can be made in less time than would be spent in percussion. Each border of the heart can be separately examined with the shadow but hittle magnified and practically free from distortion. It is only neces- sary to put the patient in the right position in relation to the tube and screen and regulate the degree of radiance. Percussion may give excellent indications of what lies near the inner gide of the chest-wall while the X-ray reveals the entire width and length of the heart. The best view of the heart is obtained during’ full imspiration when the intercostal spaces are increased and the descent of the diaphragm makes the axis of the heart more vertical than during expiration. _ “When the lungs are transparent and the patient not too mus. cular the X-ray enables the outlines of the ventricles to be made out more accurately than by percussion. Another advantage of great Importance is that a displaced part is not mistaken for an enlarged one. If the heart is increased in size it can be ascertained whether the right or left ventricles are enlarged. In favorable subjects en- 

more especially that of the right side, can be distinguished. These diagnostic possibilities of the X-ray are of particular value in the early stages of cardiac enlargement when s0 much more benefit can he hoped from treatment than in later stages of disease.” o | 

movements. ‘These tracings 

Exact directions for cardiac exposures, both for fluoroscopic and radiographic examinations, are taught in Chapter XV. on Selected Operative Technics, Those especially interested in measuring the size and outlines of the organ may refer to description of the author’s heart-shadow outliner in Chapter XT. 3s 
Study of the “ Heart-Reflex”’ with X-Rays.—“ What I have re- ferred to as the heart-reflex pertains to a curious phenomenon which is | only manifest by means of the X-rays and the fluoroscope. It is a con- traction of the myocardium reflexly induced by irritation of the skin in the precordial region. The illumination of the thorax by aid of the X-rays furnishes us with a comprehensive view of the situs viscerum thoracis in viwo, together with the functional phenomena of the viscera. The movements of the heart are first manifest in the left ventricle, beginning at a point about two centimetres from the apex of the organ. The active changes observed have been likened to the opening and closing of a lid and vary in frequency and extent, In some instances, the change in form ig manifested by rapidly recurring light and dark shadows. A change in the position of the apex is only rarely observed. At times one may note the isolated eontrac- tions of the muscles and ventricles and even recognize the time in- terval between the contractions. A change in the form of the right ventricle is rarely observed, although in some individuals it ig very 

- * For directions see Chapter XL 
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i trace the outline of i tice soon enables one to. ee A Seta with a dermograph wm a metallic ppt 

ee na : of the heart may be determined from ne an - : 

ae whereas the heart-view from the back s Le zi : 2 

oe cae owing to its position in front of the vertebral 

the oblique site of the organ in the thorax. ie 

flex is best studied with the fluorescent screen ap 

erior chest-wall. The reflex is especially a 

and is best seen in adults with ee eee 

and panniculus. If we irritate the ski 

sees by vigorous rubbing with a blunt 

apparent. 

the heart 

The entire 

surface of 

a portion ef 

solumn an 

oe The heart-re 

ximati he an proximating t 

Aeinced in children
, 

furnished with muscul
atu 

‘the thorax in the precord 
: ntraction of the myocard1 she oo” 2a ae rule, more manifest in the left than in the righ 
contractio: ’ : : f The contraction thus rau fae De Page as - 

See ike other rele pee ; Bene ie degive of myccardial recession vazis eed 2 hausted. it is See perceptible, while in other indivi ‘, : on 
io § lly an inch on either side Uae the first Pee: the may recede sie irritant. The ether-spray is unquestionably ae 

a: eae irritant, but its use necessitates the employmen of 
best Pee Semmalation of the centre for the es i! Cee ipetal nerves is an adequate ex | the heart ee oy eae. axiom that stimulation - ae 

oe a ibe ‘is greater through the cutaneous nerves t 
Ae Goh th vagus branches to the respiratory organs. a ee 
ngy oe a the heart-reflex may serve as an index to eae lip es m. Observation has taught me that when u € sel 
ge ei, iy. the refer ts active and vigorous, W hale on Wess ae 
ee the ones it is feeble or absent. In pericardial exudates ana Pe rdial synechi@ tt 2s likewise absent. halncothermpeaties 
a In the treatment of chronic heart-disease by i Fane eater: mechanotherapeutics (Schott treatment), I believe at thi oe 
es must be taken into account. I refer to the Sees le 
f cart dulness after the resistance-movements an oe te 
cous irritation, and think that the a ae een 

- Schott treatment irrespective of any other ac oe ae Br Sry ee 
traction of a muscle following pompneta se a orous cutaneous 
™ ens ory nerves. In many of my patients I emp OY vig te 

ventricle. 

: j : e-rate icea follows, and there is marked reduction “ wes see ) 
ler with an increase in volume and force.” (ABRAMS. 

™ he author’s volume on Static Electricity the reader will ‘ 

nm , ted In methods of treatment which are deemed ue ane 

simpler and very much better for the patient than the s assica. 

method of Nauheim. 

cardium is observed. Myocardial 

: De 
frictions, in lieu of the conventional Schott treatment, on fata: i 
it eing simpler, more expeditious, and less expensive. ee 

@ been nearly as good as with the Schott treatment. 
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Chronic Pericarditis—The X-rays may possibly 
nosis of an adherent pericardium. Ordinarily the 
heart are well shown in different positions of the body. - If the vis- ceral and parietal layers of pericardium are adherent to themselves and to the chest-wall and pleura, the limitation of movement which might then be observed would be a factor in the diagnosis, 

_ After pericarditis the heart is larger and the entire muscle casts a darker shadow than a normal organ. It is also stated that a rapid heart action permits a better outline in the radiograph than a slow beat, as the heart then occupies its marginal positions most frequently, 
and secures more effect of the exposure. Much of the clearness of the heart in a radiograph depends on the structure of the patient. A lean muscular subject is the ideal, largely because the heart then approaches nearest the film and casts a sharp shadow. A fat person blurs the heart-shadow on both screen and film, chiefly because the thick mass of tissues in front of the heart removes the organ so far back from the film that the effect of the crossing of the rays fogs the margins, and the increased distance between the heart and the front surface lessens the contrast. Remember that all the informa- tion obtainable by X-rays cannot be secured in every case. Some cases present difficulties that are wholly absent in others. | Slow Pulse.—Relative to the characteristics of slow pulse a unique observation is that of Auche and Martin, who e xamined, by means of the fluoroscope, a man subject to attacks of vertigo, who had habitu-: ally a pulse of about forty. They report “ the cardiac contraction is brisk and does not last longer than ordinarily. Dilatation ig rapid, but when it is accomplished the heart rests. During the whole of the long pause (“grand silence’) it is impossible to determine the least con- f traction of auricles or ventricles. There is no abortive systole.” Tn- formation of this kind could not be obtained without the aid of X-rays. : Aneurism.—In writing of the value of X-ray examinations in 
some of the less frequent diseases of the chest, Williams states that aneurisms of the thoracic aorta may be seen by the X-rays before there are physical signs. This method of examination may give us 
greater assurance of the absence of an aneurism of the aorta in 
pected cases than any other evidence that we can have. 

He reports the examination of thirty-four cases, 
typical aneurisms, six had more or legs dilatation of 
the arch, one showed an outline suggestive of aneuris 
no pulsation and on autopsy a mass of glands was 
mainder gave normal outlines 
been suspected. — eee 

help in the diag- 
movements of the 

Li- 

‘©@” marks darkened 

ht lung with moderate conso 

‘“B” marks the cavity; 

Ww. G.FUCHS CHICAGO, ILL. 

PLATE 149.—Tuberculosis with cavity in ee ror ce 

area of extensively diseased lung of same side; “ A”’ marks up} dation and disease. 
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In thirteen of the fifteen cases the aortic arch was the seat of the 

| in one of these there was a second aneurism in the innomi- 

nate artery also; in the fourteenth case there were two aneurisms, 

one in the innominate and another in the subclavian artery; in the 

ffteenth case the aneurism was in the subclavian artery. | 

The physical examination of twelve out of fourteen of the cases 

of aortic aneurism was given in the hospital records; in five cases there 

were no physical signs of aneurism; in eight cases the heart was en- 

larged, and in five of these there were murmurs indicative of valvular 

defects, four of which were aortic and one mitral. Arterio-sclerosis was 

found in the three cases in which an autopsy was made. No nephritis 

was found in any case. A transverse position of the heart is be- 

lieved to be an important diagnostic sign of intrathoracic aneurism. | 

_ Tn eases of aneurism X-ray examinations are of special value as 

an aid to prognosis, and their results tend to prove that the functional 

disturbances are sometimes in inverse rather than in direct propor: 

tion to the gravity of the lesion. | , ge 



CHAPTER XXXV i ae 
SS 

THE FLUOROSCOPE IN PLEURITIC EFFU- 
SIONS 

STUDIES IN THE EXAMINATION oF CrinicaL Cass. 

In December, 1896, Professor Bouchard published observations 
with the fluoroscope and laid down the following dictum: 

“When opacity of great extent is not accompanied by displacement 
of the mediastinum tt ts more probably caused by pulmonary injiltra- 
tion than by pleural effusion. Per contra if the opacity becomes 
gradually more pronounced from above downward, and if the heart 
as displaced, while the other side is transparent, there is probably 
effusion.” 

Within a year these diagnostic conclusions were confirmed by 
clinical reports of Bergonie, Beclére, Oudin, Barthelémy, Williams, 
and others. In effusions of the left side the heart may be seen dis- 
placed to the right even when the displacement cannot be demon- 
strated by percussion. In the classical report of MM. Bergonie and 
Carriere, published * February, 1900, the investigators used a twelve- 
inch coil excited by twenty secondary cells controlled by a rheostat.. 
The tubes were required to give a sharp definition of the ribs. A 
couch was used; a wooden frame two feet wide covered with vegetable 
hair-cloth and a thin water-proof fabric so transparent that its shadow 
could hardly be noticed on the screen. The examinations were made 
in the evening in a dark-room kept at even temperature, and the 
patients were brought in without fatigue or exposure. A full physical 
examination of each case was then made by the usual clinical n/ethods. 
The lines of dulness were then marked on the skin by a dermal pen- 
cil, and a lead-wire fastened over this to define the area on the fluoro- 
scope. Afterward a second line was marked showing the areas of 
opacity revealed by the rays. Notes were then made as to the agree- 
ment or non-agreement of the different tracings. When working 
many hours in the darkness the eyes became able to see differences 
that at first escaped observation. All examinations were made in 
the following methodical manner: 

* Archives of the Roentgen Ray. | 
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1. Patient seated on couch with tube behind his back and screen 

placed on chest. : 

9. Tube in front of anterior wall of thorax and screen on back. 

3. Patient in dorsal decubitus on couch; tube under couch, 

screen on thorax. 
_ 4. Patient laid on couch, first on right, then on left side, and tube 

and screen on opposite sides in alternation. | | 

5. Lastly, examinations were made with patient on his abdomen. 
Aware of the difficulties of the observations and the liability of 

- error in interpretation a great variety of tests were made with many 

tubes in many different positions and at various distances, and every — 

effort was made to arrive at correct conclusions. An attempt will, 
be here made to so condense this immensely valuable report as to 

yield the greatest amount of instruction in the least space. We 

regret that the entire history of the cases cannot be included. 

“ Case 1.—Right pleuritic effusion due to chill. With the tube 
posteriorly and the patient sitting, the fluoroscopic opacity exactly 
coincided with the dulness. The lung above was transparent without 
any dark spot. ‘The transverse lines in Fig. 1 represent the ribs. 
The left side was completely transparent, and here the movements 

of the diaphragm could be seen plainly. The apex of the heart fol- 
lowed the movements of the diaphragm and was lowered 2.75 centi- 
metres in normal and 3 centimetres in deep inspiration, and beat ex- 
actly at the places where it was determined clinically. The collec- 
tion of fluid (the opaque area) was raised by expiration and lowered 
by inspiration. On succussion no oscillation of the surface could be 
seen. (See Plates for illustration of the cases.) 

“With tube in front, patient seated (Fig. 2), there was perfect 
transparency on the left side except along the spine, where there was 
an opaque area showing expansive movements synchronous with the 
systolic beatings of the heart. On the right opacity was seen ex- 
tending upward to two fingers’ breadth below the spine of the scapula. 

.. The lower margin of the opacity was horizontal, and the vertebral 
_ angle of the curve of Damoiseau was not apparent. The liquid was 
elevated with each movement of respiration. 

¢ 
_ “Fig. 3. Patient lying on back with tube under couch. Ab 
solute transparency of the left side and total opacity of the right. 

3 apex of the heart beat under the left nipple almost in its normal 
e, 8.5 centimetres from the median line and behind the fifth rib. 
“Fig. 4 shows the right lateral decubitus with no interesting re- 
_ the limit of the opacity could be very plainly seen in this 
a : | 
Paracentesis removed 2.65 litres of fluid, and the patient re- 
ed fifteen days later. 

se aa Remarks. The displacement of. the heart was verified by the 
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fluoroscope and was most marked in the sitting position. 
of the heart followed the movements 
face of the collection of fluid followed 
Changes in position of the 
fluid, and all the right half 
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The. apex 
of the diaphragm. The sur- 
the movements of respiration. 

patient changed the gravitation of the 
of the chest became opaque in dorsal 

decubitus. Zhe absence of any opaque spot in the lung indicated that 
there was no accompanying pulmonary lesion. This sign ‘has’ an 
enormous prognostic value as vt declares the entegrety of the parenchy- 
ma of the lung. 3 : ‘Ce 

“Case 2.—Right pleuritic effusion of tubercular origin; para- ° 
centesis; removal of 2.8 litres of fluid and return of same with all 
symptoms three weeks later. Patient then examined with fluoro-. 
scope. Fig. 1. Tube behind the seated patient. | 

All left side transparent except some opaque patches here and 
there. On the right side the opacity formed a complete curve, concave 
above; the higher part of which was two fingers’ breadth below the 
limit of dulness. Between the upper part of this curve and the line of _ 
dulness was a slightly shaded zone, and there were some opaque patches 
in the lung above. The apex of the heart could be seen beating in the 
fifth intercostal space, four centimetres inside the nipple line. It 
did not follow the movements of the diaphragm, which were slight. 
“Fig. 5. Tube in front, with patient seated. All the left side 

was transparent, except some opaque patches at the apex. On the right 
the apex of the lung was almost perfectly transparent. The fluoro- 
scopic opacity described a curve with the concavity upward, the upper 
part of which was about five centimetres below the dull area, and the 
left are of which ascended the spine some distance. 

“Fig. 6. Patient in dorsal decubitus. Left side transparent. 
Complete opacity on the right. Apex of heart displaced and beat in 
the fifth interspace and on the nipple line. In the left lateral decubi- 
tus there was the same displacement of the apex. The patient died 
soon after, and an autopsy showed that the right lung was adherent 
by its anterior surface to the chest-wall and was immersed in the fluid. - 
The fact that dulness described a curve with convexity upward, while 
the screen opacity reversed this and showed concavity upward, was 
thus accounted for. The more transparent lung adherent and dipping 
into the fluid reduced the opacity of the latter by thinning its density 
in the area occupied by lung-tissue. Were nothing but fluid in the 
cavity the upper line would be nearly level on the screen with the 
patient in a sitting position, but with part of the fluid displaced its 
shadow varied according to its thickness; this being greatest at the 
sides produced the curve. This case verified the conclusion of the 
Godard prize essay that in a right pleural effusion of 2.5 litres the 
apex of the heart is depressed and approaches the middle line; also, 
that this lateral displacement disappears in dorsal decubitus and in 
left lateral decubitus. We noted that in dorsal decubitus the fluoro- 
scopie opacity occupied the whole of the right side of the thorax, 
which proves that the liquid was displaced and gravitated into the 

‘ 

. 

~ 

(Rebman, Ltd.) PLATE 153.—Case 1. Right Pleuritic Effusion from a chill. 
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PLATE 156.—Case 3. Continued. Right Pleuritic Effusion. (Rebman, Ltd.) 
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costal groove when the patient was on his back. The opaque spots 

seen in the lung with the fluoroscope corresponded to tuberculous foci 

found at the autopsy. 
“ Case 3.—Male, aged twenty-two, acute pleurisy on right side fol- 

lowing severe fall on edge of pavement. Tapping removed three litres 

of sero-fibrinous fluid, about half of which quantity reappeared a 
month later. Fluoroscope was then used. 7 : 

“Tn this case three things seem worthy of remark. The displace- 

ment of the heart was less pronounced in dorsal decubitus than in the 

sitting position. The displacement of the fluid followed the move- 

ments of the patient and the movements of respiration. The line of 

opacity did not correspond with the curve of Damoiseau. | : 

“Oase 4.—Relapsing pleuritic effusions which had been evacuated 

four times in four months and supposed to’ be tuberculous infection. 

Fluid present. estimated at two litres. Fluoroscope now revealed as 

follows: | 
“4, Patient seated with tube behind. Left side transparent ex- 

cept at apex of lung, where there were some irregular diffused patches 

which were doubtless foci of tubercular disease. The apex of the 

heart beat where it had been determined clinically, and rose two and 

one-half centimetres in normal and three centimetres in deep respira- 

tions. On the right there was complete opacity below the second 

intercostal space. Above that was a semi-clear area with dark spots. 

“Fie, 12. Patient seated with tube in front. Almost perfect 

transparency of the left side except toward the upper part where, 

along the vertebral column, there was a dark triangular area, with its 

apex above and at the level of the second dorsal vertebra. This dark 

area was pushed to the right by each movement of respiration. On 
the right there was diffused opacity of the whole side. : 
“Fig, 13. In dorsal decubitus the same appearances were pre- 

sented. The chest was tapped two weeks later and 2.2 litres of fluid 
removed. The next day a second fluoroscopic examination showed: 

“Fig. 14. Patient standing with tube in front. Left side trans- 
parent except at the apex, where there were some opaque patches. 
On the right, disseminated opaque patches at the apex, with a semi- 
opacity of the lower part of the lung, much less in extent than before 
paracentesis, which presented a very curved outline with its concavity 
upward, and was raised with every expiration. 

“Figo, 15. Patient standing with tube behind showed some opaque 
spots in both lungs. In this. examination the following particulars 

-are worthy of observation: 
“4, The displacements of the heart, which followed the positions 

of the patient and the respiratory movements. - 
“9° The opaque spots, indicating without doubt tubercular foci. 
“3. The existence of an opaque triangular area posteriorly, to 

the left of the spine, having expansive movements synchronous with 
respiration.. This was probably only the mediastinum which was 
pushed to the left by each expiration. 
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“ Case 5.—Male, aged twenty-five, right acute pleurisy with effu- 
sion estimated at two litres, the result of a chill. 

“1. Fig. 16. Patient standing, with tube behind. Perfect trans- 
parency on the left side. On the right, complete opacity, except at 
the level of the first interspace, above which was absolute transpar- 
ency. On the left the apex of the heart was seen beating in the fifth 
interspace, 13.5 centimetres from the middle line. It was raised 2.75 
centimetres in normal expiration, and about 3.5 centimetres in forced 
expiration. (Other postures omitted for lack of space.) es 

 Paracentesis was performed February 25th, and about 2.5 litres 
of sero-fibrinary liquid was drawn off. The following points are 
worthy of note in this case: | 
“1. The displacements of the heart varying with the position of 

the patient and the movements of respiration. 
‘¢ 

movement. 

“3. The displacement of the liquid with each change of position 
of the patient. : _ 

“4, The displacement of the left of the mediastinum at each ex- — 
piration, a phenomenon also observed in Case 4. | | 

“5. The perfect transparency of the right lung above the effu- 
sion, indicating the integrity of the pulmonary parenchyma. This 
was eventually corroborated by the complete recovery of the patient. 

“6. We would draw special attention to the shape of the upper 
part of area, which was conver. This indicated, in our opinion, that 
there was no adhesion between the lung and the costal parietes. 

“ Case 6.—Male, aged twenty-eight. Left pleuritic effusion, with 
some tubercular patches at the apex. (Details of postures and find- 
ings omitted.) | 

“ The patient afterward became the subject of dorso-lumbar Pott’s | 
disease. The following points are worthy of note in this case: . 
“1. The displacement of the liquid in changes of-position of the 

patient. Bee Bi: 
“9. Tts displacement in respiratory movements. Ee 
“3. The presence of shaded patches at the left apex, which indi- 

cated that tubercular infiltration was commencing there, and this 
opinion was verified later by the appearance of moist rales in that 
‘situation. 3 | 

“ Case 7.—Left pleurisy from a chill with effusion estimated at 
2.8 litres. Puncture evacuated 2.9 litres of fibro-serous liquid. The 
following points are worthy of note in this case: | 

“1. The perfect coincidence of the limits of the fluoroscopic 
opacity and the dulness. | eke 

“2. Displacement of the liquid with respiratory movements and 
changes of position of the patient. 

“3. The movements of the upper level of the fluoroscopic opacity 
on forced expiratory movements, which seemed to corroborate the 
theory of Roesbach. 

‘2. The oscillation. of the surface of the liquid at each respiratory 
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.¢ Case 8.—Male, aged twenty-two. Left tubercular effusion. 

“ The following points are worthy of note in thiscase:) 

“4, Jt was not always possible to locate the apex of the hear 

exactly. It was not under the right breast, as the pulsation observed 

would have led one to suppose, but under the sternum. aoe 

“9. Displacement of the fluid in changes of position of the patient. 
“3 The existence of shaded spots at the apex of the lungs which 

ed us to think that tubercular infiltration was beginning in the 
4 lung-tissue, and this was verrfied later in the case. The day after 

the examination 3.10 litres of fluid were evacuated. a 

= “Qase 9.—Female, aged twenty-six. Purulent pleurisy. Two 

litres of pus evacuated. The effusion reformed and she became hectie. 

The fluoroscopic examination then showed: (Details omitted.) 

however, that in left pleuritic effusions no decided conclusion had 

been come to as to the position of the apex of the heart from a fluoro- 
scopic examination. It is interesting to note, however, that purulent 
liquid arrests the passage of X-rays through it nearly as much as does 
sero-fibrinous liquid; but the opacity is less complete in the former 
than in the latter, since, through the former, the shadows of the ribs 
may be perceived. This may perhaps prove to be important m mak- 
ing w differential diagnosis. o 

“ Oase 10.—Female, with signs of considerable left pleuritic effu- 
sion; nevertheless, four exploratory tappings gave only negative re- 
sults. After a careful clinic examination a diagnosis was made of 

tubercular infiltration of the left lung with slight pleuritic effusion. 
A fluoroscopic examination was next made. 

oo “1, Fig. 29. Patient seated with tube behind. Almost perfect 

_ transparency of the right side, except at the apex where there were 
_ some opaque spots of small extent. On the left the upper limit of 
the opacity followed exactly the line of clinical dulness. The upper 
_ part slightly shaded with a diffused opaque patch in it. There was 
_ a very dark area running obliquely down the sternum and toward 
z the right nipple, and continuous with the main dark area below. On 

_ the right side the convexity of the diaphragm was well marked. The 
shaded area down the sternum passed the middle line to the right at 
each expiration, and went back again at each inspiration. These 
movements were absolutely synchronous with those of the diaphragm. 
the outline of the heart could not be seen at all, as its shadow was 
within the dark area. : 

2. Pig. 30. Patient seated with tube in front. Perfect trans- 
rency of the right side, the movements of the diaphragm being 

Seen. On the left the line of opacity corresponded at its up- 
mits to that of the dulness, and described a curve with its con- 
y upward. | 

~~ It was convexed toward the right and extended above the shoul- 
ders to the second dorsal vertebra (mediastinum). 
Seeeteote in dorsal decubitus, On the right the result ob- 

“This observation scarcely gave any precise results. It showed, 
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tained was the same as in the sitting posture. On the left was opacity, 
which, instead of being limited as in the sitting posture, oc 
the Thole of the chest. 

“4, Fig. 32. In ventral decubitus, the right side mre the al 
same characteristics as in the previous positions. On the left there 
was diffused opacity of the whole side. 

“5. Fig. 33. Right lateral. decubitus with he ‘ibe behind. 
Transparency on the right side. On the left, some opacity. 

“6. Fig. 34. Tube in front. Right side transparent. On he : 
left there was a triangular opacity running up the spine with its base 
below reaching from the spine to the axilla. The points worthy of 
note in this observation are: 

“1. Displacement of the fluid in changes of position of the 
patient. 

2 The senportanbe of the fluoroscopic examination as it revealed 
the existence of the foci of tubercular infiltration wm the lungs. 
“3, Displacement of the mediastinum toward the right during 

the expiration, which will be explained presently. 
_ “4, The form of the upper limit of the opacity which was oppo- 
site to that of the classic curve of Damoiseau. This anomaly re- 
ceived a natural explanation in the sequel. 
“The patient ultimately died, and a Noto slened that 

the left lung was adherent by its anterior surface to the walls of the 
chest, and was consequently wmmersed in the effusion, causing it to 
give at its upper part only a semi-opaque shadow and throwing the 
upper margin of the opaque liquid out of shape. 

“Case 11.—Male, clinical diagnosis; tuberculosis of the peri- 
eae pleura, with double pleuritic effusion of a tubercular origin. 
This diagnosis was verified by exploratory tappings. He was next ex- 
amined with a fluoroscope. 

_“ This case was interesting from several points of view. We may 
note: 

col, bhe verification by fluoroscopic examination of the clinical 
diagnosis of a double pleuritic effusion. 

“9. Displacement of the fluid in respiratory movements. 
“3. The movements communicated to the collection of fluid on the 

left side by the pulsation of the heart. | 
“4, The horizontal line of the water-level on the right behind. 
‘Tn our opinion these observations in their relations to the clinical 

facts noted before each of them lead us to some interesting deductions. 
It has been shown that pleuritic effusions do not allow X-rays to pass 
through them, and that the hemithorax affected presented a very 

- marked opacity on the screen. It seems to us that this opacity is 
directly in proportion to the amount of effusion. When there is 
a collection of pus in the pleura the opacity seems less complete than 
when there is an effusion of serwm. In the former case-there is only 
a dimness, more or less considerable according to the amount of 
effusion. The lower boundary of a pleuritic effusion is as a rule but 

tts tvratene DI Baely. 
Kruts 

PLATE 157.—Case 4. Right Pleuritic Effusion of Bacillary Origin. First Examination. 
(Rebman, Ltd.) 
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Pate 158,—Case 4. Continued. Second "Examination—after Tapping. (Rebman, Ltd.) 

~PuLatE 159.—Case 5. Right Pleurisy from a Chill. 
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a ened. especially on the right, where it blends insensibly with 

ie besos by the liver. The upper boundary is generally 

Bian and sharp, and presents variable appearances: — | 

i Tt may coincide with the curve of Damoiseau. | 
may be concave above (opposite to that curve). 

ae be horizontal. : De ee | 

z Set the upper suriace of the liquid presents (both to per- 

and to the fluoroscope), the classic curve. of Damoiseau, we 

sure that the convex part corresponds to a hyperemic or 

dectic area; for if we make the patient cough violently, or take 

mur or five deep inspirations, we may see that the surface becomes 

<,ontal instead of convex. Often the upper margin 1s horizontal, 

, when the line of dulness or percussion follows the curve of 

mojiseau. Lastly, in some rare cases the upper limit‘of the opacity 

~ concave above. We have seen some such, and we think that we 

van explain the phenomenon. In these cases the lung. which os adher- 

to the costal parietes, dips more or less deeply into the liquid, and 

upper part of the effusion occupied also by the lung ts partly trans- 

nt, and thus the margin of the opacity seems to be concave above. 

It is by no means rare to see alterations in the shape or situa- 

tion of the upper surface, and these are sometimes synchronous with 

the pulsation with the heart. More frequently, however, these altera- 

ions are caused by inspiration or expiration. The surface is lowered. 

the former and raised by the latter. This phenomenon is easy of 

- ‘explanation, for in expiration the cavity of the thorax becomes con- 

Gicubstan Verse i | tracted and the compressed effused liquid is raved. | 

oy 3 ‘M. Mignon says that in hydropneumothorax the movements of 

(ng 

Gh ela VW: , 

tient cause an agitation at the dark surface of the liquid. We 
never been able to get this wave-like movement in any cases we 

° 

ned. We do, however, get displacements. of the whole 
1 of the fluid with changes of position of the patient. We 
a able to convince ourselves of the presence of such displace- 
percussion, and have afterward found them even more evi- 
he fluoroscope. - In dorsal decubitus the fluid collects in the 
thoracic grooves, so that there is no margin to. the opacity 
he side is opaque. There is also total opacity in ventral 

is in the study of displacements of the heart that the fluoro- 
ders. us the greatest service, since percussion. and the pho- 
pe give only negative indications on this subject. Thus, 
observed that in effusions on the right side of small amount 
ttle or no displacement of the apex in dorsal decubitus. 
patient has been caused to sit or lie on his left side we 
displacement toward the left from three to five centi- 

healthy man we have never seen the heart: displaced 
position in this way, but, though there is no lateral 

puAS) lowered two or three centimetres in inspiration. With 
on the right of considerable. amount we have noticed dis- 
of she Beart to the left, but changes of position do not make 

PLATE 160.—Case 6. Left Pleurisy with Effusion—Tubercular. 
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much difference to it. In left-sided effusions the problem is more 
interesting, for here we touch the grave question of the possibility : 
of torsion of the heart. One of us, in an essay to which a prize was 
awarded by the University of Bordeaux, July, 1897, gave the ex- 
perimental and clinical reasons which were opposed to the postpy 
of such torsion taking place. 

Professor Bouchard has demonstrated the existence of an opaque 
area to the right of the spine which disappears on expiration. He . 
thought it was produced by the dilatation of the right auricle. We 
have observed it in one case, but what we have more often noticed is 
the existence of a triangular opaque area to the right of the spine 
increasing in size with expiration and diminishing in inspiration. It 
is probable that this is due to displacements of the mediastinum. Dur- 
ing expiration the depression in the left pleura, when it encloses the 
effusion, attains its maximum, and the only one of all the parts bound- 
ing the thorax, which is movable and passive during expiration, 1s 
the mediastinum, the diaphragm, being contracted. It is, conse- 
quently, driven to the right in expiration. The fluoroscope also allows 
us to study the movements of the diaphragm in pleuritic patients. 
The half of the arch which corresponds with the effusion scaréely 
makes any movement, while the other half makes up the deficiency 
by exaggerated movements. Lastly, we may add that by the-aid of. 
the fluoroscope we may pretty accurately form a prognosis in cases 
of pleuritic effusion. Many authors have insisted on the value’ of 
the fluoroseope in the early diagnosis of tubercle in the lung. The 
honor of having first made that important discovery belongs to Pro- 
fessor Bouchard, December, 1896. In all our osparehos: we have 

carefully examined the state of the pulmonary parenchyma above 
the effusion, and we now feel in a position to draw the following con- 
clusions: When the thorax above the effusion is uniformly transparent - 
the prognosis 1s good, and there is no fear of pulmonary tubercu- 
losis. It is quite a different thing, however, when opacities of more 
or less wrregular shape, which do not disappear with deep inspira- 
tion, are found above the laquid. Then it is a question of bacillary 
infiltration and our prognosis must be guarded. sh : 

In this important chapter there are so many valuable diagnostic 
hints that the student should read it over to refresh the memory just 

before making his examinations, till experience makes him familiar 

with all its points. The careful study of the preceding chapter at 
the same time will discover a great. many suggestions affecting both 

diagnosis and prognosis. The entire field is so thoroughly cleared 
for the beginner that, with this instruction at hand, there will be 
neither excuse nor occasion for the general practitioner to delay tak- 

ing advantage of the immense utility of X-rays. It is hoped that the 

plain directions here set forth for their use will relieve many from 
the deterrent influence of i PRE) difficulties mele have iol ex- 
istence in fact. a : 

CHAPTER XXxXVI 

OF THE STOMACH AND 
_* ABDOMEN 

is Biting up his “ cardiameter”? McCaskey describes its use 

for measuring the distance from the incisors to the cardia, and also 

for defining absolutely the position of the latter by the aid of the 

¥ rays. Tn the distal end of a soft rubber colon tube is placed a 
a shtly fitted piece of metal tubing, over which is adjusted a small 
ue = 

bag -of very thin rubber, the end of which projects about an inch be- 

| Fond the tube. The proximal end is attached to a closed rubber bulb. 

~ Compression of the rubber bulb expands the bag, which collapses when 

the bulb is relaxed. A centimetre scale is placed on the tube, measur- 

ing from the distal end. The tube with the rubber bag collapsed is 

“nfroduced into the stomach and expanded with air by compression of 

the bulb. It is then withdrawn until the impact of the rubber balloon 

is felt against the cardiac orifice. Passing the writer’s description of 

s its general diagnostic uses, we cite his closing remarks. 

“a “So far my investigations along these lines had been Sane ex- 
elusive reference to the precise distance of the cardia from the incisors 
with a special reference to the use of intragastric appliances. At this 
point it occurred to me that by fixing a piece of metal at the cardia 
Q nd taking a radiograph with suitable surface landmarks made by 
the shadows of metal, the precise position of the cardia with reference 
to the surface of the body could be determined. This proved to be en- 
tirely feasible, and I present herewith a radiogram demonstrating the 
result in a case of extreme ptosis. By this means at least one point 
in the upper border of the stomach can be mapped out on the surface 
wi th absolute precision.” 

I the Gyromele in X-Ray Diagnosis——The “‘ Gyromele’”’ is a flexible 
eel cable, practically a revolving sound, with spiral end provided 
nth a metallic pellet covered with wool, cotton, or sponge, and oper- 

1 dby a revolving drill handle. From an extensive article by Turck, 
take sufficient description to explain its modus operandi and the 

lar uses of X-rays. 

he following cavities have been explored successfully with the 
; mele: the esophagus, the stomach, the pylorus, the small in- 
ie 371 
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testine, colon, bladder, uterus, thoracic cavity, nose, and throat, and 
false cavities of various characters. After introduction into an acces- 
sible cavity of the body the revolving apparatus is put into motion, 
and the rotation of vibrations caused in varying degree. which are 
transmitted through the tissues, are perceived externally by palpation 
and auscultation. Cables of different calibre and length have been 
devised to provide different degrees of flexibility and elasticity, and 
thus broaden the scope of usefulness of the instrument for different 
purposes. | 

“ It is not only its extraordinary adaptability, flexibility, and elastic- 
ity which enable the instrument to enter cavities hitherto inaccessible, 
but it is the rotary motion which adds greatly to the safety and facil- 
ity of the device. Since the delicate rotations gently wend their way 
through any possible narrowing, and these rotations can be followed — 
externally by the ear or the finger, we are enabled to: gain valuable 
information of cavities’ which were formerly inaccessible. This in- 
formation is not limited to anatomical data, situation, extension, capac- 
ity, and so on, but we may obtain valuable facts as to contents of 
the cavities, adherent masses of Tiucus, bacteria, etc., by means of 
specially constructed terminals. The flexibility of the gyromele is 
of such a degree as to adapt itself to the situation, shape, and size 
of the organ explored, particularly the stomach. i 

“ By means of the revolving-drill apparatus, to which the sound 
is attached, vibrations are produced which can. be palpated and aus-— 
culted externally, thus giving us exact information of the presence 
and locations of the revolving table. The situation of the metal 
sound can also be verified by means of the X-rays. The fluoroscope 
and the radiograph both give excellent results. By transillumination 
of the patient with the X-rays it can be clearly observed how the 
metallic sound makes its way along cesophagus through the stomach 
and pylorus, and into the small intestine.” | | 

After setting forth its important uses in connection with the diag- 
nosis of diseases of the stomach and intestinal tract, Turek thus con- 
tinues: . 

“By the use of the X-rays diagnosis by means of the gyromele 
cable, combined with palpation, is made more certain and easy. The 
technique of employing it for examination of the stomach is simple. 
The cable is introduced in almost the same m&nner as the ‘ordinary — 
stomach-tube. Some experience is required to locate the fundus, 
greater curvature, pylorus, and lesser curvature, with certainty, but 
even the inexperienced find the introduction of the thin cable, covered 
with rubber tube, the thickness of which reaches at most only five. or. 
six millimetres, and armed with the soft cotton tampon or sponge, 
easier than the introduction of the thicker and flabby stomach-tube. 
This is particularly the case with patients unused to intragastric meth- 
ods.. 

. “The rotating cab 

“with a rubber tube. 
‘jittle friction is cause 

‘gtationary, 4 push 

patient. As soon as 

stomach. Push 
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le ig covered the distance from mouth to cardia 

In this tube, the cable moves freely, and thus 

d. Since this surrounding rubber tube remains 

ing to and fro of the cable is unnoticed by the 

the tampon on the end of the cable has Bs 

% ter curvature, it meets slight resistance, the cable bends, and 
the grea lides along the greater curvature until at the antrum pylori- 

the gos oa curvature, it again meets resistance.. Now, the stomach 

cu 7 a “tell inflated with air and the cable pushed slowly forward; 
is modera : eis 3s has been observed by the X-rays—toward the 
its end Ae ovard along the lesser curvature. ‘Thus the cable is seen 
left an aa an irregular circle, influenced by the contour of the 
Rapaescribe 2 ing the cable still farther into the inflated stomach, 

4 <1] bend into the fundus, there adapting itself to the dome thereot. 
a ¢ these phenomena can be observed with as much certainty by 
i ° al palpation and auscultation of the rotating cable end, as with 
Pe ay This holds true, even of those parts which are covered. 
ae ae ee lobe of the liver or by the ribs. By following the rota- 

cs of the cable end with a skin pencil the contours of the stomach 

are drawn upon the abdominal surface. The first attempts to ob- 

serve the introduced sound in situ, with the aid of the X-rays, were 

made in the spring of 1896. The density of the steel sound is seen 

to interrupt the rays and give a distinct contour of the sound. It is 
. ine 7 rsi f the rotating cable extremely interesting to observe the excursions 0 iS ae 

th the ad of the X-rays or the entrance of the end of the cable into 
; : found the borders of the ‘the pylorus or duodenum. I have often 
Peach, previously marked by lead roll fastened upon the abdomen, 

confirmed by transillumination. The ensiform appendix and um-. 

pilicus were marked with metal buttons, and their position was also 

confirmed. : ; 
Be Weasurements were made by graduating the cable with lead 
hot. All those experienced in the diagnostique of the stomach and 
mtestines will readily appreciate the value of this method. It is easily 
een, when applying bismuth-salt emulsion, by means of the gyro- 

1ele, that the walls of the stomach and oesophagus become thoroughly 
“coated with a stratum of the emulsion.” o a 

"Read also the section on accessory shadows as aids to diagnosis in 
ne chapter on the art of reading X-ray shadows. 

Examination of the Abdomen with X-Rays.—Blacker has offered 

iC lowing remarks on this subject: : 

ae $ not always easy to find a bullet within. the abdomen, al- 

a large and undoubtedly present. That a mass of metal may 
bedded within the abdomen without being visible on the fluo- 

en or on the developed film is known to most of us, and 
for this is that the spent projectile having only sufficient 
netrate the abdominal wall and to become embedded in 
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some of the many soft structures which occupy the cavity moves very 
freely with respiration. The blurring effect of this movement is much 

greater than any one not accustomed to work with the fluorescent 
screen would imagine, the length of the shadow thrown ‘depending 
to a great extent on the distance of the foreign body from the screen, _ 
on the movement which takes place during respiration, and on the ~ 
movement of the intestines in the neighborhood of the bullet. ~ 

“We were familiar with the movement which takes place in. 
the abdominal cavity during examination for foreign bodies which 
have entered through the alimentary canal, or through the abdominal 
walls, which renders X-ray examination difficult, and failures in ex- 
amining for renal calculi did not therefore appear hard to understand, 
considering that in addition to this movement search was being made 
for a substance which (according to its composition and size) might 
er-might not throw a shadow on the sensitive surface. But with a 
metallic substance, which as a rule gave a dense shadow, it didnot - : 
at first seem conceivable that the blurring of the shadow caused by . 
the movement would be sufficient to render its discovery difficult and 
its localization impossible without definite precautions being taken. 
Such, however, is the case. In the case of all opaque substances it 
is customary now to examine during one phase of respiration only. 
This to a certain extent does away with some of the difficulties, but 
it is difficult even with a mechanical arrangement denoting the posi- — 
tion at which the exposure is to be effected at each succeeding respira- 
tion, to prevent some blurring of the shadow caused by movement of 
the abdominal contents; for even if the relative position of the bullet 
can be made out the exact localization is not easy. 

“ The chief difficulties which present themselves when examining 
the abdomen with the X-rays for the localization of a bullet are: 

“1. The distance of the bullet from the screen or film. 
“2. Possible astigmatic action of the tube. (Use a tested tube.) 
“ 3. Movement of the bullet with the tissues within the abdominal 

cavity which may be caused by respiratory, or intestinal movements, 
or by pulsation of vessels. 

_ “4, Involuntary movements on the part of the patient during 
exposure. | | 

- “5, Effusion of blood if the case be one of recent origin. 
“6. The presence of dense inflammatory material in old cases. 
“In order to obviate as far as possible these difficulties, it is nec- 

éssary to place the screen or film as near as possible to the supposed 
position of the bullet, and to direct the rays so that no opaque tissue 
intervenes between the tube and the bullet, or between the bullet and 
the screen. The respiratory movements can be controlled to a certain 
extent. Intestinal movements may be controlled by drugs. Invol- 
untary movements on the part of the patient can always be controlled 
by an anesthetic, if not by strapping. se 

_ “For the purposes of exact localization there may still be opaque 
tissues obscuring the shadow which cannot be avoided, such as adipose 
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well-developed muscles, pulsation in the neighborhood, 

| _ These remarks apply only to bullets em- 

ae tissues of the abdominal cavity. ‘Those em- 

fixed position present no particular difficulty in an X-ray 

ination.” | | | 

. intestinal organs are most at rest when there is no food in 

nd after thorough cleansing of the tract by purgation 

In an important case allow twenty-four hours for this 

This applies to both abdominal and pelvic examinations. 

triction of movement may be secured by opium; or, 

‘thout a narcotic, by a thin and tight muslin binder. Complete 
withov ) 

q anzesthesia to secure physiological rest during an exposure will be a 

Jast resort and can be employed when indicated. Or, if the se 

is being anesthetized for an operation, the occasion may nee be % 

nortune for a quick exposure and rapid revelopment of the plate 

the surgeon’s guidance. Suitable facilities enable this to be done ue : 

practically no interference with the surgical preparations ee << 

Tn our next chapter we will take up the uses of X-rays in t era 

subject which is fast attracting the attention or Dee 

in this section the explicit instructions they 

require for the treatment of their own patients. 



Studies in X-Ray Therapy 

“ Flattering reports from so many workers in this field forces upon us the conviction that a new era in the treatment of certain rebellious 
diseases of the skin ts now opening, and that a new agent has come 
which will occupy a high place in dermato-therapy. It has been the criticism of many that we have recurrences after this treatment! But as this not so of all other known methods ? Can we insure a patient that his epithelioma will not recur after removing it and a wide mar- gin of his integument with the knife? Can we tell him. tt wil] not 
recur after having him spend hours of pain under the arsenical pastes? Can we promise a lupus patrent freedom from his disease after months of pastes, caustics, plasters, salves or lotions? These diseases will often recur after any method, and if they do after the 
X-rays, there ts no form 
which to treat the recurrence. It ds particularly applicable to these cases, as the ease of its application relieves the despondent, discour- aged and timid patient of all Sear of active or painful procedure.” —(Ivrer-Stare Meprtcan Journat, December, 1901.) 

of treatment as painless, simple, and easy by — 

CHAPTER XXXVII 

MMIPIRICAL NOLES — -, 

a Tae Beoinnines or Screntiric X-Ray TuEerapy. A CHaprer Con- 
TAINING Mucu VARIED Lystrucrion AND INFORMATION. | 

Tur faithful reader of current medical literature may recall that — 
many mentions of X-ray therapeutics have floated before his eye, yet 

when a particular case enlists his interest he is apt to find that ‘scat- 

tered abstracts are vague memories without detail. For this reason 

a the review of a selected number in an orderly study will not. only en- 
able us to judge how far X-rays may be credited with therapeutic 

: q actions, but will suggest hints for personal application in our own 

4 eases. We therefore feel that the clinical beginnings of X-ray thera- 

|= peutics will interest and enlighten a large majority of the profession, 
q and, probably, no chapter in this book will better repay study. ee 
:. ginning with one of the earliest mentions that we find in print, the 

remaining abstracts will not attempt a regular chronological order. 

a “Tn March, 1896, Schonberg began the treatment of two ‘cases 
of lupus. The iirst was a young man who had been treated early 
in 1895 with scraping, iodoform, cauterization, nitric acid, ete., and 
im 1896 with tuberculin without results. X-ray therapy was carried 
out in the following manner: the patient was stretched out on a 
table and a tin-foil mask put over the entire portion of the face 
which was not affected by the disease. A cap of tin-foil also covered 
the head. The tube was ten inches from:the face. A coil was used 

-and daily exposures of twenty to thirty minutes were made. In 
seventeen days, on April 4, 1896, the exposed surface showed. a very 
listinct reaction and redness, and four days later the dermatitis was 
feneral. From this moment the ulcerated portions gradually yielded 

1 recovery resulted. In the second case, that of a woman forty-. 
b years old, the same method was employed with equally satis- 
ry results. , | Iimann reported in a German paper a case of severe acne 

im a patient aged sixteen, treated by the X-rays. Fifty 
half an hour each were given. - After fifteen sittings the 
elled and there was a diffuse: erythema of the skin. 
2 acne spots shrunk, while the skin over them exfoliated. 
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“* Early in 1898 Gautier reported three cases of facial acne treated 
by X-rays, one being as follows, after the failure of many other 
attempts to cure: A medium Crookes tube was used and enveloped 
in a black cloth to shut out the electric-light radiations. It was ex- 
cited with a coil taking in the primary four amperes at twenty volts. 
The eyebrows, eyelashes, and hair were protected by a cover of 
flexible lead bent to fit the shape of the skull. The tube was twelve ef 
inches distant. Exposures daily for five or six minutes. First one ae 
side of the face was treated and then the other. The result began ~ 
to show itself after six treatments; the skin peeled, the pimples 
became less red, and the glands less apparent. No accidents or ill- 
effects occurred during these treatments.” 2 

“ Dr. Leopold Freund, March 6, 1897, reported the X-ray treat- 
ment of a pigmented and hairy nevus, reaching from the nape of 
the neck down almost to the folds of the nates, and extending over 
the whole back, the sides of the thorax, the shoulders, .and the upper 
half of the right arm. The back was exposed daily for two hours 
at_a distance of four inches from the tube. For ten days no effect 
was produced, but on the eleventh day the hairs began to fall out - 
in bundles and continued to do so to an increasing extent for eight | 
days, when a slight dermatitis appeared which soon yielded to ich-’ 
thyol. By this time the neck and inter-scapular space had become 
quite bald. No new growth had taken place within six weeks. [It. — a 
is assumed that during the two-hour seances the rays were directed 
to different areas so as to attack a single part but a short time.—Ep. | 

‘ About a year and a half later Freund and Schiff reported further 
on two dwpus cases and seven epilation cases. In their cases of “epila- 
tion they had obtained the best therapeutic result after from seven- 
teen to thirty short exposures. In several cases they noticed that 
one or two days before the hair fell out the skin showed a brownish 
discoloration, which disappeared three or four days after the hair 
fell out. In several brunettes the hair became white before it fell 
out. The effect of the rays is cumulative. They also state that Jut- 
assy has, since Freund’s first publication, treated forty cases of 

_hypertrichosis by X-rays, and in some of them there has been no 
regrowth of hair after a year. 

“Dr. Leigh reported a case of a young man with a bullet in 
the thigh. At the time of the examination the knee was very much 
swollen, exquisitely tender, and painful. The slightest touch or 
motion made him ery out in agony. Having at that time an imper- 
fect coil and poor tube the surgeon exposed the knee to the X-rays 
for four hours in the attempt to get a radiograph. Failure delayed 
the operation. The next day the patient moved about the bed with- 
out pain; the second day he was up in a chair, and the third day he 
was walking about on crutches. A second case was one of tuber- 
culosis of the elbow-joint. Professor W. advised excision. An- 
other consultant advised the use of the X-ray. The joint was ex- 
posed two and three times a week for two hours at a time till the 
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applicati d twelve hours. A wet dressing was applied 

ee ee in a short time all signs of inflammation had 

Fi cpeared and now eighteen months have passed without any re- 
18a Cia 3 3 

BS irs cose was an examination for gall-stones. For sev- 

ths the patient had been suffering frightful attacks of pain 

cn ervals. No stones were found by the examination, 

d. Since the examination, however, the man 

k and is in perfect health. A third and fourth 

eral 
at frequent mt 

which was prolonge 

has not had an attac 
q ease of a similar nature were also apparently relieved by the use of 

the X-ray. : 
“Dr. G. Cantrie reported the cure of a aa oe by = 

osures to X-rays. Between November 5, 1898, an i e eae 2 
1899, eight exposures were made with the tube ten inches a an 

ae of the ulcer. The first seance was five minutes, and all 10 

Garmeny was reported the cure of a case of ‘ ae 

tuberculous peritonitis’ by the X-rays. The Les a gm ose 

nine years. Tapping, abdominal section, repeate i ape oe 

“washing out with a creosote solution had negative results. ae 

Be adily worse, and the tuberctulous masses in the abdomen steadily 

q enlarged during treatment. First X-ray exposure was for ten min- 

4 utes with tube eight inches from the ee oe ome Boe . 

.. de at five inches. es 
 - d exposure of ten minutes was made ! 

a cated for a month at intervals of two or three days. ‘Treatment 
asons, but the patient then stopped for a month for extraneous re ; 

cred en cia treated another month. By the end of two months 
4 | bdominal effusion. From net treatment there was absolutely no a 3 a a time she gained steadily in weight and strength till she became 

apparently well. iti , slight pig- No dermatitis appeared. There was a shig 

"mentation of the skin of the exposed region which could still be seen 

three months after treatment ceased. 

-. « Jutassy reported in August, 1900, the following cases treated 

q by X-rays: 
“1. Lupus vulgaris in a woman aged twenty-four. Exposed the 

part to an intense current at seven sittings, with a total duration of 

four hours. The patch of lupus became a bleeding raw ea 

which healed under antiseptic dressings in a month and formed a 

smooth scar. | | 
oN Lupus erythematosus of the nose and, face in a os 3 

ed twenty-eicht; duration of disease eight years; seven ees $ 

given, having a total of five and one-half hours exposure. e 
al skin of the diseased area came off in a thick layer. A second 

iX exposures with a total duration of three hours. Soon after 
tiace of the lesion desquamated, and the face was clear 
d so for eighteen months, when there were some small 
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duration of disease eight years; eight exposures were made, with a. 
total of two and one-half hours. A crust formed on the affected skin, 
this healed and ‘left the skin healthy. . 

“4, Hypertrichosis of the face and neck in a man aged twenty-. 
five; ten sittings were given, with a total exposure of three and one- 
half hours. Two weeks afterward the brownish erythema appeared 
and the hairs were completely shed. Two months later new hairs toe 
grew at the angle of the mouth and a second series of sittings was given, 
combined with electrolysis of some of the larger hairs. A good re- _ 

sult was obtained. cs 
“5. Port wine mark in a man aged twenty-two; ten sittings 

were given, aggregating fourteen hours exposure; the eyebrows, up- 
per lip, and eyelids being protected. A pustular dermatitis resulted 
which healed under simple dressings. Three months later the neevus: 
had disappeared and was replaced by a smooth whitish scar. Un- 

_ fortunately pigmentation appeared at the edge which resisted all — 
treatment. 

“6. Treatment of a Port Wine Mark upon the face by X-rays. 
‘The patient was a man aged twenty-one.~ The mark covered 

the whole of the right side of the face and involved the mucous 
membrane of the mouth and nose. <A small portion of the middle 
of the cheek was experimented on at first, the rest of the head and 
face being protected by a lead mask. Exposure was continued till 
a strip of sound skin showed a slight degree of hyperemia. Ten days 
later this strip became deeply pigmented. One month later it was 
noted that the exposed portion of the nevus was distinctly paler 
than the rest. Treatment was then begun again, and a much larger 
surface was exposed till a definite erythema was produced a second 
time. On this occasion the epidermis was completely detached, and 
the corium beneath was exposed. The sore left was about two months 
in healing. At the end of that time the result was phenomenal. The 
nevus had gone. In its place was a smooth, soft scar, if a rose-red 
patch of skin can be called a scar. Only at the edge was a little brown- 
ish pigmentation. A year and a half later the greater part of the 
skin was nearly normal, and the mucous membrane on the nose was 
much paler. In winter the color of the skin becomes a little deeper, 
but this is only temporary.” 

“ Neuralgza treated by X-rays. Stembo was led to make use 
of this method for the purpose of relieving neuralgic pains by the 
fact that sometimes patients report relief from pain when the rays . 
have been employed for merely diagnostic purposes. A coil giving 
a twelve- to eighteen-inch spark was used, the rate of interruption 
being about 1,500 per minute. The distance of the anode varied from eight to twenty inches from the part affected. If the part was comparatively insensitive or the pain deeply seated the patient. was insulated, but not otherwise. If the face was affected the skin over. the part which was not painful was protected with tin-foil. Sittings 
were from three to ten. minutes, and every second day. Relief was 

i that ‘it goes without saying’ that t 

not complete,sas 

ae : the once be- _ of hair, which occurs in from two to four months, the recurrence 
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nerally: reported after the third application. To As pais 

4 lectrostatic field must be strong enough to cause: a 2. ght p 

ee : nsation when the patient is touched by the operator. ous 

a Dr Hahn before the medical society of Hamburg an Wee ‘ 
ber 1900, stated that there was an increasing interest in the 

i 
“5 ent of skin diseases by the use of the X-ray; and introduced for 
m I skin ¢ 

their examination some 0 f the patients who had been. so treated. He 

laced lupus in the foreground of interest. He also claimed to have 
p 
treated with good results eczema, psoriasis vulgaris, lupus erythe- 

and hypertrichosis. He stated 

he treatment is alike pee 

for both acute and. chronic eczema. The doctor sane a rs 

Bema in a young lady of seventeen who had sutfere 

matosus, rosacea, favus, sycosis, 

malignant form since earliest childhood, satisfactorily proving a com- 
‘t . 0 e- 

plete cure as the result of the X-ray el ae ne 
& ickly to the Roentgen rays, particularly 1 pre 

ie ae itchi hat is the accompaniment : ts of the itching that 1s : 

ee Peoviasis case ly benefited by the X-ray treat- a. Psoriasis cases were equally benetitea by Ye , 
of Be tic scales dropping off at from four to six exposures ae 

en characteristic bleeding. Of lupus Ee a ae 

were positively cured; or three cases. Of these two cases a= ie: 

: : t good results while tre ot | 
he could only report apparen “saa Toet ent of 

i the patient went away and the case w : ee 

ie :. ae of rosacea, the cures were at least long-lasting, | if 

there had been so far no return of snes Wie 

the skin. In cases of reddening of the nose, the X-ray nee fe 

stroy the germs at once. He said the triumphs of the fi -ray nes 

Beat have been marked in all diseases of the skin which, as a rule, 

4 accompany hair diseases, remarking that to cure the first - Meee a 
sary to remove the hair. Speaking at length, he remarked, tha the two cases of favus mentioned, compared ee ee 
oe ed, the preference was decidedly in Ae : ee a a 

ease of oo ae A ae Ae a tee asi the swell- 
‘treatment, the doctor stated, that after a : : Ee the size of walnuts fell off, the hair Ce a an oe Lee 
“mation went back, the affection disappearing with the fg aia men- light burning caused by the X-ray. In the cases OL sycc bani fae 
tioned excellent results followed, though they had been seateae at: two. to twenty years. In the specially demonstrate eee s 
affection had been existing for six years. The hairs NSO Sony e 
he inflamed follicles on both cheeks, chin, and upper lip; the main ar Biietyeen were red and infiltrated. After twenty-three eee 

with the X-ray an excoriation of the chin about the sae Z 
appeared, but. quickly yielded to emollients ee a te of the excoriation, the chin and cheeks appeare Seas a 
10rmal state, though the upper lip remained slightly a a 

results are unfailing and cure can be guaranteed. In the grow 
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comes less and less, until finally they will not grow again; the skin 
stays smooth and no scars or observable change appears.” 

As Schiff and Freund of Vienna have been two of the most 
prominent pioneers in connection with X-Ray Therapeutics, it will be 
instructive to study the conclusions of their report in August, 1900, 
after more than four years’ experience. 

“The influence of the X-rays on the skin consists first in a relax- 
ing effect on the deep vessels of the corium, and an effect with which 
is certainly associated a slight exudation into the tissues of the epi- 
dermis and cuticle. This process causes a swelling of the hair papilla 
on hairy parts of the body, and, consequently, also a detachment of 
the hair bulbs. In cutaneous affections with inflammatory infiltra- 
tion and new growth of young tissue the cellular formative elements 
get altered in their molecular composition and thus prepared for ab- 
sorption. Whether the X-rays act injuriously on micro-organisms, 
or whether it is only that phagocytosis, becoming more pronounced 
under the inflammation, proves serviceable in parasitic affections of 
the skin, has not yet been determined even after four years of re- 
search. Among indications which call for treatment with X-rays 
may be enumerated abnormal growth of hair, and all cutaneous dis- 
eases caused or prolonged by the presence of hair, as sycosis, favus, _ 
wounds of the hairy parts of the body, and trichorrhexis nodosa; and 
as furunculosis, acne, lupus vulgaris, lupus erythematodes, eczema, 
and elephantiasis. : 

“The method is very simple. The tube at six inches from the 
skin 1s so placed that the anode stands exactly opposite and parallel 
to the wrradiated field. Sittings are daily held; at first five, and, 
later on, ten or twenty minutes. The distance of the tube may also | 
be slightly and gradually lessened. The parts not diseased are pro- 
tected with a sheet of card-board covered with lead-foil one-fifteenth 
of an inch in thickness in which holes are cut to fit the diseased 
area. As these ‘leaden masks’ may be used by several patients, or 
more than once by the same patient, they are lined with card-board, 
which is alone in contact with the tissues and which can be thrown 
away after each sitting. As soon as the skin appears turgid, or shows 
a pale pink or brownish tint, or when, at the place in question, the 
hatr becomes loose, then the irradiation of this part must be stopped. 
This occurs after from seventeen to twenty-five sittings, with hyper- 
trichosis, and after seven to ten sittings with sycosis and favus. i 

* In a case of general growth of hair on the face, it is of advantage 
to treat both cheeks at the same time, and after these have been 
depilated, to treat the chin. Occasionally, there are disagreeable oe- 
currences, such as slight conjunctivitis, pruritus, and erythema. Con- 
Junctivitis may be avoided by the use of lead masks, or by advising 
the patient to close the eyes during the sittings. For treatment of 
the conjunctivitis the usual astringent eye-wash proves effective. For 

| a the erythema and 

well as conjunctivit 

_ women are averse, 

the case oF . 

. not be afral 
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itching the fifteen per cent. boric lanoline acted 

an excellent remedy. Both of these symptoms, as 

is and the slight bronzing of the skin to which many 

disappear spontaneously in two or three days. 2 

f lupus the irritation may be more intense, and one nee 

d of the appearance of slight dermatitis. As we have 

d the affection proceeds by imperceptible stages toward 

The scars, moreover, are very tender, and resemble 

Quite striking, too, is the improvement that takes 

; der this treatment in the complexion disfigured by scars, pus- 

fo. dones, and this may be due to the circumstance that in 

of the skin a small exudation stretches the 

on all occasions as 

tules, and come 
the uppermost layers 

epidermis, and therefore removes elevations and depressions. 
y) 

“ With this treatment, however, the cure is not yet completed. 

Hypertrichosis, especially, still needs for its radical removal a oe 

‘after-treatment, consisting of three to five short sittings ees 

of from four to eight weeks for about a year. Should this al Sa 

ment be neglected, the hair at the depilated places will, a y . 

the majority of cases, begin to grow again in about two and a : 

months. Only in a few cases did the first course of treatment - - 

fice to accomplish a radical cure. I would here eall attention to the 

| el d of treatment | that the results of the ingenious Finsen Method 0 

| es of light correspond to those obtained with X-rays, as regards 

lupus. It should be noted, however, that the Finsen treatment seems 

suitable only for smaller lupus patches, whereas the X-ray is prefer- 

able for large areas.” - 

Small currents were used by these authors. The direct current 

a used to excite the primary of the coil was usually twelve. volts and | 

one and one-half amperes. They attributed the absence of all acel- 

dents and ill effects during treatment to the use of these relatively 

small currents. Trials made in a large number of patients justify 

a the statement that henceforth a radical cure of the above-mentioned 

‘diseases can be assured. The cure of favus and sycosis requires but 
a few weeks, while hypertrichosis requires a very long period. The 
duration of the treatment of lupus depends upon the extent of the 

disease. A large number of modifications which the skin undergoes 
during the influence of the rays are due to the effect of the rays on 

the vascular system of the skin as Kaposi has stated. It 1s now cer- 
tain that in treating skin diseases with X-rays the silent discharges 
of the high-tension current play a considerable part. Freund has 

gi sudied the physiological effect of direct sparks, silent discharges, and 

\ s ther invisible radiations, and arrived at the following conclusions: 

: © Direct sparks, whatever be their origin—whether direct dis- 
charges from an induction coil, or silent discharges from the d’ Ason- 

; val-Oudin. high-frequency apparatus may. cause the hairs of animals 
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to fall out. Direct sparks can destroy both recent and full-grown 
cultures of bacteria or arrest.their growth. Experiments have been 
made on staphylococcus, pyogenes aureus, bacillus typhosus, those of 
diphtheria, anthrax, tuberculosis, the fungus of Soor, and the achorion. 
of Schénlein. This action of direct sparks is increased by grounding 
the patient, by bringing the electrode near, by more rapid interrup- 
tions, and by increasing the primary current. These effects are pro-: . 
duced even through thin layers.of wood; paper, aluminum, tin-foil, 
and skin. The action is extended to micro-organisms suspended’ in 
liquids. Negative discharges produce greater physiological effects 
than positive, but over a smaller area. According to these experi- 
ments the X-rays have no physiological importance apart from 
electrical action. | 3 

“ Pathological effects produced in the skin by direct electric dis- 
charges consist of alterations in the vascular system, irritation, in- . 
flammation, and hemorrhages into the dermis. In the discussion M. 
Oudin recalled the experiments performed at St. Lazare on the action 
of X-rays on the nutrition of hairs, and pointed out the great differ- . 
ence he has observed in different subjects under the same experi- 
mental condition. In the clinical cases of M. Bernard epilation 
was produced under the hole in the sheet of aluminum, but not under 
the sheet itself. M. Restot was of the opinion that the effects attrib- 
uted to X-rays on the vasomotor system must be referred to an 
action on the peripheral nerves. M. Bouchacourt said that, when- 
ever he observed accidents or sensations in the numerous experiments 
with which, since the discovery of X-rays he had been ceaselessly 
occupied, he has attributed them not to the rays themselves, but to 
purely electrical emanations proceeding from the apparatus. M. 
Bergonie remarked that, so far as his own experience went, when- 
ever he used a tube of low resistance around which no electrostatic 
field was produced he has never produced either accidents to the skin 
or falling of the hairs in spite of long exposures. On the other hand, 
with a high-resistance tube from which there was a discharge to the 
surrounding objects, and, therefore, also to the patient, he hus ob- 
served slight erythema, and the efficiency of the tube is also dimin- 
ished for radiographic and fluoroscopic work. ‘A tube which will 
make a good radiograph with marked contrasts does not injure the 
skin however long the exposure,* whereas a discharge which produces a 
bad radiograph with poor contrasts gives rise to more or less marked 
alterations of the skin.’ ae 

“In closing, M.. Schiff stated that the action upon hairs depends 
upon the duration and intensity of exposures. Aluminum had not 
appeared to him a sufficiently protective metal, while leaden masks 
have given him complete satisfaction. Lastly, he agrees with all 
who think that the curative actions he hag observed are due not to 

_* This statement must be restricted by readers to refer to skilled regulation of distance and normal time, for it is absolutely certain that exposures at too close, range and for a dura- tion beyond safe therapeutics can cause dermatitis even with such a tube, or any tube. Dis- . tance and dosage of current must be properly: regulated: as well as, exposure-time.—A UTHOR. 
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4 ‘themselves, but to the electrical conditions that accompany 
the rays ue ? Be 
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2 7 In 2 note on os oa it is his experience that it is not necessary | 

of the ao De i caimatory reaction. This is also his opinion in 
to produce an i in cases of which he “has demonstrated the 

Se ae Bet do > Dermatologists may read the next 
accuracy on 

| 
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i of utilizing these properties ol A-ray Pe “The oe etal involved not only the determination of the effects 

ues of various sorts, healthy and diseased, but the 

e conditions under which the oe results aoe 

‘thin the limits of safety. A number of experimenters 
ined within the hmits o y Be ye ichawe 

; ined by various workers in establishing the conditions of 

a of X-rays upon uss 

been attaine 
iagnosti ive furnished e of X-rays for diagnostic purposes have : 

ee - eda which ive been utilized in working out the prob- 

X-rays for therapeutic purposes. The advantages 

seems to offer for the treatment of lupus may be 

o 

“4. Efficacy: Practically all of the cases which have been treated 

a by this method have been of grave, persistent character, and had re- 

"sisted recognized forms of treatment for years. The diagnosis im = : id stion. = lly all of the cases is above ques 

Bes. Fy eedom from pain: When one remembers the various other 

5 ) an i 5 ° 

; ures in the severe cases, such as those in which this method has 

used, the fact that this method is practically painless appears as 

an advantage of no small consideration. 
[B3. The character of the scars: All observers agree upon the 

ent character of the scars following this method of ae 

are soft, pliable, and thin, and nearly approach the norma 

‘im appearance. i. 
e * Fe emoval of hair by this method is attended by no disagree- 
able sensations and by no accompanying symptoms beyond at times 
a slight erythema or pigmentation, lasting a short time. The skin, 

removal of the hair, is left in the same condition as before, 
for the absence of hair. There seems every reason to believe 
1 X-rays we have an agent of the utmost value for the removal 
Ii is painless, not nearly so tedious as electrolysis, and can - 

1 to the hairs of a large surface at one time. When there 
few large hairs to be removed electrolysis will still be prob- 
nore convenient method, but there is no comparison in con- 
tween the two methods for taking off a large number of 
any given area. For instance, all of the hairs from the 

the forearm can be removed together. The method is par- 

rays as a curative agent in certain diseases _ 

s of treatment, with the never-ending repetition of painful pro-- 

SS 
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ticularly adapted to cases in which it igs desired to remove down and 
profuse growth of hair. : : ; | 

“ The mycotic diseases of the hair and hair follicles, such as tinea 
tonsurans, favus, and sycosis are among the most intractable diseases 
‘that the dermatologist is called upon to treat. The difficulty is in 
getting at the peccant organisms. In practically all methods of treat- 
ment of these affections the first essential is thorough epilation. But 
thorough epilation is easier said than done, for, leaving out of con- 
sideration the pain and tediousness of it, the difficulty of epilation 
by mechanical means is that in the diseases where it is indicated the 
hairs become fragile, or so macerated and weak that in the attempts 
at epilation they break off, leaving in the follicles the diseased bulbs 
and broken hair shafts, filled with the organisms almost out of reach 
of one’s remedies. In the treatment with X-rays this difficulty seems 
to be overcome in an ideal way. ‘The hairs become loose and are 
removable without force. It is probable too that the effects of X-rays 
are not limited to their depilatory properties. In sycosis in particular. 
the method has proven successful. ae | 

“It is conceivable that this method could be applied in all con- 
ditions where epilation ig needed. It has been applied with success 
by Gocht, in wounds of the scalp in which healing was prevented by 
growth of hair into the wounds. It has not, so far as I know, been 
applied for the removal of hairs in trichiasis or for the removal of 
hairs for any purpose about the eyelids.” (Pusey. ) 

Especially interesting are the following observations of recent 
date: 3 | 

“ The hard tube, I think, offers the best results. We get a steady 
stream of rays and an excellent result if the exposure is not too long. 
If it is too long you will probably get a sore. A lady who camé 
from Germany showed me her arm, which had been exposed for 
half-hours daily for a month. It had a sore which had not. healed 
for two months, and had left the tissues hard. With regard to dif- 
ferent diseases I have the pleasure of bringing some of my cases here 
to-night. ‘T'wo of them were examples of very bad rodent ulcer. I 
commenced treatment on one of them about June 18th. The ulcer 
at that time extended over the forehead into the corner of the eye. 
He has had twenty-five applications of fourteen minutes each at irregu- 
lar intervals, with the result you see to-night, and I think it is suffi- 
ciently encouraging for me to go on. In the course of twenty-five 
years’ practice I have never seen anything which has given such 
capital results in so short a period. The other case, in which there 
was an ulcer all over the top of the head, has equally improved. He 
has not been regularly treated, but results are going on equally well. 
In my third case the disease appears to have dried up. 3 

~“T have been making several experiments on ringworm and 
alopecia. J had a very bad case of alopecia in which I made one ex- - 
posure of fifteen minutes. The next time the patient came the patch 

a was larger and looked worse. 

pack, and his 
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i by. 

With regar 

bacteria I may say 
grow them t 
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In about two weeks more he came 

hair was growing beautifully.” (Dr. Srartin.) 

«Qo far as I can judge Dr. Sharpe considers treatment for cer- 

n diseases with X-rays and high-frequency eurrents. about the 

Personally, I get more success, and, with shorter treatment, 
ino high-frequency currents, not only locally, but generally. 
. d to the disputed action of X-rays or high-frequency on 

7 y that you cannot kill them directly, but you can 
o death. When they get to the fifteenth or the sixteenth 
they are not worth calling bacteria—they have grown 

tain ski 

“T agree with the contention that the therapeutic effects of X-rays 3 ‘n various skin diseases are best attained without dermatitis. At the 

‘London Hospital some thousands of applications of X-rays have been 

made in eases of rodent ulcer and lupus during the last eighteen 

months without the occurrence of a single case of dermatitis. Hf ard 

tubes alone were used. Dr. Sharpe has compared the effects of X-rays 

upon the skin with those produced by the chemical rays of light with 

Finsen’s apparatus, and suggested that the same agent was at work. 

I cannot agree with this, as the effects are so very different. Those 

of the chemical light rays are seen in from six to twelve hours after 

the exposure. The skin becomes red and swollen, and sometimes 

vesicles form. These heal with great rapidity under a simple dress- 
ing. Again, there is no doubt that the chemical rays possess very 
‘active germicidal propertiés, while the evidence in favor of such prop- 
erties in X-rays is very conflicting.” (Dr. SxquiRa.) pcos 

“TJ find rodent ulcer much more amenable to the X-rays than 
| a lupus, and have had some remarkable results. They have all been 
 hbad-cases of advanced disease. In some the Finsen method had been 
tried and had done little good, chiefly, perhaps, owing to the diffi- 
culty of applying the compressors. My method of treatment. is always 
_ the same. I work with a tube taking a spark of about six inches, 
the anode about six inches from the face, and the exciting current 
about six amperes. The face is covered, except the diseased portion, 
_ with a mask made of an old handkerchief covered with lead-foil. 

Treatment goes on steadily day by day, ten minutes at a time. I 
have not had any reaction troubles. The one lupus case which I 

have treated seemed to do best when exposed seven or eight times 
_ to a low-resistance tube, after which a slight reaction occurred. With 
fairly high tubes we went on without any reaction.” (Dr. Low.) 
“A consideration of the effects of X-rays upon tissues does not 
3 leave us altogether in the dark as to the reason for these results. 

The condition of tissues affected by X-rays has been studied histolog- 
leally by several observers; among others by Gilchrist and Kibbe in 
cases of X-ray dermatitis, and by Oudin, Barthelémy and Darier, in 
X-ray baldness. These observers agree that the most marked changes 
are found in the epithelial structures. The growth of the epidermis 
is influenced in a remarkable way. There is great increase in the 
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thickness of all of the layers of the epidermis, particularly of the 
mucous layer, increase in the amount of keratohyaline and pigment, — 
and evidences of greatly increased karyokinetic activity, all going to 
show that there is marked stimulation of the activity of cells. The 
studies made by Oudin, Barthelémy, and Darier—in which the his- . 
tologie studies were presumably made by Darier—were made upon 
guinea-pigs in which baldness without dermatitis had been produced; ’ 
and the findings are particularly-interesting... Histologically the tis- 
sues showed: 7 : 

“1. Enormous thickening of the epidermis in all its layers. 
“2. Atrophy of the hair follicles, which in places had entirely - 

disappeared. 
“They conclude: ‘The thickening of the epidermis in all of its 

layers, the increase of keratohyaline, and the quite extraordinary 
atrophy of the follicles may be viewed as a reaction against an irri- |: 
tant of unusual strength. This irritant appears to increase the vital- 
ity of the least differentiated skin elements while the differentiated 
elements, hair, nails, and glands undergo retrogressive changes and - 
atrophy. Of the hair follicles only traces remain, one or at most 
three in a microscopic field, and these are no longer follicles, but only 
conical prolongations of epidermis which dip down seemingly only half i 
so deep as-normal follicles. Of hair papilla, or regeneration bulb, > 
every trace is lacking.’ Bearing these observations in mind the state- | 

“@ 

X-rays loses some of its startling character. Soe 
“The changes in the corium are those of an ordinary inflammatory 

process without peculiar features—to quote Kibbe: ‘ Capillary dilata- 
tion, with-collection of round cells scattered through its (the corium’s) 
structure, particularly around the hair follicles.’ There is, therefore, 
little suggestive of the explanation of the effects of X-rays upon dis- 
eased conditions of the connective-tissue structures of the skin, in 

ment that permanent removal of hair may be caused by exposure to 

the histology of X-ray dermatitis, as far as it has been studied. An 
analysis of the clinical phenomena does, however, throw some light 
on the subject. In the first place, as regards the hair follicles;Kibbe 
has made the interesting observation, which I am able to confirm as 
regards X-ray erythemas, that in the development of an X-ray der- 
matitis the erythema is seen, under a hand lens, to develop first as 
a ‘punctate redness due to hyperzemia around the hair follicles.’ In 
sycosis under treatment with X-rays, inflammation first shows around 
the hair-follicles, and, I may add, if the exposures are rightly man- 
aged, the inflammation may be confined to the perifollicular tissue. 
In other words, the hair-follicles and their connective-tissue - enve- 
lopes are particularly sensitive and react first to the irritation of 
X-rays. This is more than ever the case if the follicles are already 
the seat of disease. To this extent, and to this extent only, K-rays 
may be said to have a selective action on the hair-follicles in inflam- 
matory affections, like sycosis and tinea tonsurans. 

“ Much the same may be said in regard to its effect in lupus. If | 

- jupus 2 

_is pur 
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7 nder the influence of X-ray exposures the 
a patch 3 3 Bee Adenod and inflamed before, or even with- 

8 4 Bee dine healthy tissues. being affected at any time. , Foci 
out the a -gmall as to be imperceptible before treatment become 
Bepaisease Baden up, and become visible. If the exposures are per- 

inflamed, a lupus nodules will break down and be destroyed before 

a s nding tissue is severely affected. In other words, the spe- 

ae. £ the lupus nodules is of such low vitality that the influ- 
ae s may cause its absorption or even destruction before 

.. of n eee derable effect upon healthy tissue. And thus far the 

. : Se said to have a selective action on lupus. =~ 

Bethe practical problem which has to be solved in applying X-rays 

“to the treatment of skin diseases is to so manage the rays as to attain 

B fects sufficient for therapeutic purposes, without overstepping the 
limits of safety and producing undesirable results. This problem is 

easier now than it would have appeared three years ago. ‘The evi- 

dences that the exposures have been carried far enough are: The 

. appearance of erythema: or pigmentation. Blanching of the hair. 

Joosening of the hair. In the treatment of hypertrichosis the method 

sued with great caution to avoid irritation. In the treatment 

of inflammatory affections less care is taken. It is not found neces- . 

: sary in the treatment of any of the diseases to carry the irritation 

to a painful degree.” (Pusry.) 

Action of X-Rays.+-At first many deemed an inflammatory reac- 

E tion requisite for curative action, but it soon became evident that 

‘Gf irritation was the curative factor we have simpler means of setting 

it up. Men without adequate experience with related agents have 

written theories, and have laid down rules that will perplex the novice — 

for some years—till they happily get out of print. But enlightened 

experience has now settled, at least empirically, the present view of 

the case as follows: , , 

A dosage rich in rays is desirable. The tube is a vacuum electrode 

related to those becoming familiar with High-Frequency therapeu- 
ie? 

tics. The best dosage of X-rays is obtained when a fat electric cur- 

tent excites a tube which is neither low nor high, but within the 

range of medium vacuum which will best develop the bombardment 

ithe given current and transform it into the most abundant quan- 

y of rays. The therapeutic action of this electrical discharge 1s 
ed in nature to that of the ultra-violet field of electric-light, to 

similar spray from a large Static machine with a suitable electrode, 
1 to the High-Frequency spray—all products of electricity and all 

od ng similar effects in skilled hands. Men acquainted with but 
e of these discharges may be surprised at their similarity. 
The curative action of a substitutive inflammation in certain — 
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cases is not denied, but it is denied by the best authorities that derma- | 
tetis is X-ray therapy. The true curative effects of: X-rays are ob- 
tained in all cases without the need of setting up any dermatitis, 
and, if the latter occurs, it is a fault of method and a drawback rather | 
than a help. Some still cling to the older opinion, but the fact that 
leaders get better results without dermatitis proves their case. 

Given an efficient electric current and tube, it matters not what | 
type the current may be. An alternating, direct, or Static machine 
current will do the work if the accessories are suited. Some have 
asserted the need of small currents with coils, but later experience ~ 
proves that if the tube and technic is adapted to the work a large 
current is vastly more efficient and shortens the treatment more than 
half, without ill-effects that were formerly feared. The present. 
tendency is to look for shorter exposures and quicker results through 
the aid of increased efficiency in radiance—larger currents and. the 
avoidance of low, and hence feeble, tubes. Large and well-equipped 
Static machines giving thick currents are particularly suited to X-ray 
therapy. There are several thousand Static machines in use in 

_ X-ray treatment as well as in X-ray diagnosis, and many claim 
superiority for them. The author does not wish to take a partisan - 
side, and he is well aware that many Static machines are too small** 
in size to produce an efficient current that would satisfy the trained 
expert, but, granted an energetic and well-made machine giving the 
thick current that only sixteen to twenty-four revolving plates of 
thirty or more inches in diameter can generate, the facts are ag fol- 
lows: 

oe 
1. The greater the quantity of light the better, and the maximum 

produced under skilled control is perfectly safe for the tissues at 
a proper distance. 

2. It ig exceedingly easy to avoid dermatitis with tubes excited 
by static currents. With fair precautions they are safe. Avoid too 
long exposures at too short a distance. 

3. It is well-known that static electricity is least liable to danger- 
ous accidents either to patients or to apparatus. 

4. Its remarkable adjustability permits complete dose regula- 
tion to suit any state of the tissues. A medium tube can be run up 
and down the widest possible range of radiance. It is the most 
flexible current known, as respects manipulation of X-ray tubes— 
granted skill on the part of the operator. : 

5. The author’s X-ray gauge furnishes the means of definite 
measurement of the radiance and meets the objections of those who 
Judge a Static machine by the mechanism of a coil. | 

‘been done wi 
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q Fach of the best work in all kinds of X-ray therapeutics has ' 6. Muc ‘th the Static machine, as reports show. 

the past five years the author has been many times mis- 

& . 2 a to “burns” from Static machines. Many have 
quoted a a delight in pointing out his supposed error in stating 

APE oe 4 ae will never cause an X-ray burn. But he never 

_ . of his writings say so. Before our first book was in 

- : reports of burns by Static machines and we were 
.* . All who quote me omit my qualifying remark 

| Be. Static aching in exposures for radiographic work will not 
a if a properly dosed current and a proper radiographic method 
a | loved. ‘This has been our view in the past and Is still the fact: 

f..> eo Paaible, and alterations of’ the direct static current can 
ey 

transform it so as to be removed from within our proviso, but it 1s tran 

ertain that we can regulate the current and tube and adjust the 

a nic for a radiograph so safely that the patient would not be burned 

a ey “nightfall of a long summer’s day.” Those who pervert 

se Bots assume that there is no difference between a method which | 

seeks to avoid ill-effects and one which invites them. Not a single 
SC! DSA at 

MS 

statement of ours in the past can be better demonstrated to-day than 

what we have said about X-ray burns and static electricity. But we 
fave not said some thfngs which have been alleged. What we have 

Pritten on the subject is capable of demonstration, and no one has 

yet confronted us with disproof, while, on the contrary, we have | 
repeatedly demonstrated the accuracy of our statements to seecn 

‘The action of the rays on the tissues is cumulative if treatments 
low each other before effects subside, and this is desired up to the 

dint of sufficient therapeutic action. Beyond this point control and 
aitation of effect simply requires stopping the treatment till results | 

nature. Therefore, the interval between treatments is an important 

etor in the dosage. With a tube excited by a fat current and yield- 

: a rich stream of X-rays, about all the present therapeutic demands 

ihe treatment of practically all lesions are met by a single technic 
simple principles of dose regulation. These are about as follows: 

Protect the surrounding field so that the rays will reach only 
seased tissucs, a 
Slear away any possible hindrance to the free penetration of 

8 as they do not exert active therapeutic energy through much 

oe, Use no opaque dusting powders on the lesion while 

uF X-rays. The production of a local anemia assists action, 
eldom necessary, 2 : 2 i 
Flace the diseased field square with the path of the rays and 
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centre the focus the same as for a correct radiograph. The main 
action is in the axis of the rays. Slanting rays are less effective. 
The sun’s rays act in the same manner, as all know who compare 

early morning, rays with vertical rays in summer. 

4, Place the tube so that the wall is four to six inches from dhe > 
surface of the tissues. With modern large tubes from five to eight 
inches in diameter this removes the anode of the tube about ten inches 
from the skin, and this is safe under proper dosage. _ 

). Begin with an exposure of five minutes daily for three dave 
for a single area. If more than one area requires treatment pose 
separately and expose each five minutes. Do not forget to connect 

a grounding wire to the metallic shield used to protect the normal 

tissues from the rays. After three treatments continue three times 

a week until some effect of over-action suggests a temporary stop, or 
till sufficient curative action has been accomplished to suggest an 
interval to let the results mature before further treatment. In either 

case resume exposures as indicated, and, after again watching effects, , 
again stop when it seems wise. In this way conduct the case to a . 
termination in recovery, or the nearest possible approach to it. After. 
some experience with the given case the tolerance of the tissuesbwill 
be asvertained, and exposure-time can be increased as judgment. i in- 

dicates. For all but the trained expert a limit of ten minutes may 

be adopted as a prudent duration of treatment with efficient appa- 
ratus.. This is equal to more than a half-hour of early methods with 
low cee 

6. The first sign of irritation from X-rays is much ie the first 

sign of sun-burn. The skin shows a little redness and heat or itching. 

Whenever this is noticed stop treatment till it subsides, which takes _ : 
but a few days if there has been no improper excess of treatment. 
The slow-healing, deep injuries of the era of unregulated dosage and _ 
wild methods do not belong to X-ray therapy as taught by the present 
author, and need not be considered here. No careful student of this 
work will ever see them again. The bicarbonate of soda solution 
or emollient ointments mentioned under “ burns” will quickly cor- 
rect the mild erythema that is our warning to halt in rational treat- 
ment. A cooling sedative static breeze with positive insulation is 
remarkably effective in incipient irritation. ? 

7. The next important point is how long to continue treatment. 
In all lesions liable to a relapse do not stop with the healing over of 
the surface, or, in a case of depilation, with the first falling out of 
the hair. Recurrences have been the result. of too early cessation 
of treatment. Be governed by the observed effects till surface indi- 

t] herapeutics a 

exceedingly long time. 
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e been met, but to give permanency to the results 

reatment at increasing intervals as the history of 

of experts shows is necessary to prevent relapse. 

e to the nature of the lesion, but ordinary medical 

he operator to, whom the principles as above are 

ations seem to hav 

- further t 
jn the hands: 

"his aries accordin 

| dg ment will guide t 

q. Read carefully the reports | of others and note results. 
le ine 

in every case by such adjunct treatment as may 

snesested by special indications. Not only drugs, surgical meth- 

lass certain cases (as large external cancers) a preliminary 

-_* ay be required by patients in co-operation with X-rays, 

a i pet, oe 5 in the great resources of modern scientific electro- 

en means of efficiently helping the rays. Do not forget 

X-ray operator should read up the whole sublet of 

4 8. Assist results 

th iis. Fivery 

medical electricity. 

x Do not begin with one tube and use it continuously with a 

eries of cases. Long daily tax upon it will soon increase its resistance — 

99 much. Have at least three tubes and use them in rotation. This 

o' ives each of them a rest, and with care such tubes will last an 

Also make it a rule to run a tube with just 

Biongh current, but never more than is needed in work. No other 

euts down the life of a tube so much as an excess of current. 
fax 4 a Mans neglect this sifmple precaution. When much work is done an 

ncl ae" number of tubes to permit rotation and rest is an economy. 

Tn discussing tubes for X-ray therapy—and there has been much 

ig sested controversy as between “hard” and “ soft’? tubes—the 

hor of a large treatise, published in 1901, stated: “ There is no 

D. lly ‘satisfactory way known at present of measuring the intensity 

quality of light obtained by one physician with one apparatus, 

q ompared with that obtained by another with a different appara- 

> ‘It seems advisable to call attention to the inadequacy of the 

a given by various writers, as otherwise it might appear incom- 

ehen Ble that the same results do not follow when apparently the 

ome quality of apparatus was used.” It seems to me that my Pene- 

m Gauge described in this volume serves the purpose, and will 
ta 1 Measurement which covers intensity and quality in such a 

fat all varieties of electrical apparatus are at once brought to 
Eo. gauge. Having been using the principle in instructing 

$ since September, 1896, I hardly think there is any doubt 
» validity of my gauge as a true measure of X-radiance, 

other authors regularly say is “not known.” Those who 
uge regard it as demonstrating its efficiency. | 

30! plete the instruction contained in the fordoine items of 
fet, +a 

ag 
a 
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world-wide observation during the experimental period of X-ray therapeutics we cannot do better than review in orderly survey the striking features of this remarkable development. We cease to won- der at work we daily see, but if we put back the 
years and then consider how we shall accomplish some of the results now granted to patients by electrical X-ray disch4rges we promptly confront a barrier that in important spots proves insurmountable. As time matures our electrical technics appreciation of the scientific therapy which is destined to be built-upon.the empirical foundations here recorded will spread throughout the profession till all practi- tioners seize its benefits. To the following chapter especial attention is Invited. | 
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PCHAPTER XXXVHT 

“X-RAY THERAPY IN SKIN DISEASES 
;, = Z . ” F a 

A Onaprer oF WipE Score ror Carerut Srupy. A eee R 
eo cS it TS FROM : sum& oF ExeERIENCE wira Cases AND Meruops. IN 

 -PRActIcE. 

- OF ore than 200 important X-ray monographs prior to ae a 

Jaree number have reported upon the actions and results O t 18 

cats in cutaneous medicine. An increasing value is recognized. 

So: ie improve. Dosage is better regulated. Certainty 1s replac- 

a Bont. Exposures are shortened. Frequency lessened. = 

Piece are avoided. Dermatitis is proved unnecessary. Coils an 
Statice machines when of similar current-value are equally efficient. 

<2 t at- - therapeutics and impressed by Kiimmell’s report on lupus, the firs 

‘Tubes are standardized. Methods are ready for general professional q | ee : he individual ex- ' acceptance. In this important chapter we present the indivi 
perience of an able practical worker whose labors deserve study. 

a ° ° e e . ° ior ex- 

Without a specialist’s knowledge of skin diseases, without pri 
, in electro- perience in X-ray work, but with ten years’ experience 

tempts of Dr. Sharpe will teach other beginners a great deal of indi- 

cations and methods.* | 

3 7 h “In February, 1899, a girl aged twenty-one was sent me who 

89D 
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operators, as far as I then knew, were agreed in saying that mucous 
membranes were not affected by the treatment. However, the nose offered a fair field, and I started on that, adhering as closely as pos- 
sible to the orthodox technique. Treatment was begun on February 
22d. e ; 

“ The patient was placed on her back on a couch, her face protected _ 
by a paper mask covered with tin-foil in which a hole had been cut * 
for the nose to come through. The tube was fixed ‘in a position over 
the face so that the rays should fall perpendicularly on the diseased 
part. The cases were taken to a laboratory where a twenty-inch coil 
was available, as at that time I had not got a coil in my own house..' 
I was using a Static machine to excite my tubes, and as the thera- 
peutic effects of rays so produced ‘were not known to me I did not 
like to run any risk of failure with my first cases. A large tube with 
a bulb five inches in diameter and low vacuum was used. The cou 
was worked at twenty volts with an average primary current of five 
amperes. A mercury interrupter, worked at six volts, gave 250 
interruptions per minute. The anode was five inches from the 
patient’s nose. Daily applications were made, lasting from twelve — 
to fifteen minutes. After the first four treatments the skin became 
slightly red and sore to the touch, the nodules appeared to stand out: 
more distinctly and to insulate themselves; red scabs made their ap- 
pearance, which gradually dropped, leaving a red tender-looking spot 
behind. This peeling process went on until cat last no moré scabs 
formed and the skin was soft and smooth. The peculiar effect of 
insulation of the nodules seems always to take place, and has been de- 
scribed by other observers; nodules show themselves which have not | 

_. been apparent before. None of the nodules ulcerated, but all the area . 
acted upon became slightly cedematous, and that and the redness re- 
mained for some time after the treatment had been stopped. 
 “ After twenty-four applications all the nodules had disappeared, 

the mucous membrane of the nostril seemed perfectly healthy, and 
there was no obstruction to the breathing. I was agreeably surprised \ 

~ Ly 3 

to get such a good result in the nostril, as all other operators had then 
; Ou . J nex , , peers ee 
ropertce complete a pee Haaltines mate ee a nae ce PLATE 161.—Knee. ‘Mr. H., age fifty-five, Rheumatic Diathesis. Report of similar ve 
turned my attention to the throat and tried to direct the rays by ee 50 cacouraged me to experiment with the Rays in this sort of condition. means of a metal tube which the patient held in the mouth. The } Patient is practically well. Whether due to the influence of the Rays or to the dietary Tene 

° ° e ; Siac ere a a 3 . : ” 2 
throat certainly got better in that the congestion greatly diminished, q tic 3 Imposed upon him, am unable to say. He believes it to be the former.” The valuable : ime did n ear to be seriously affected. eeeract , 
but the disease at the ume did not eppee ; y lackmarr), were photographed especially for this work by Dr. F. H. Blackmarr of I ht h lished ould I have kept her longer under 3 : ng; obi k, th 
mS ave accomplishe eee BO Ie § q h whose note accompanying them contained the following line: This SMR BS), UN treatment, but her home was in the country, and I had to let her £0. 4 X-ra eatment of pathological conditions, was begun by me somewhat over three Aigte ago, She was under treatment three months; not long enough to insure : / anc although I have met with many discouragements I am eee ie Hse ° . 

¢ will | € iti - i ra margin 
thoroughness of action, but eight months later I learned that the j | — Be a ee eo ae gata Ne aes “a prevenved in ing octors tu escrl} 10n 1n picise 
throat and mouth were well. : i ns 

“ For a short time during the treatment of this case I exposed the | : a old scar on the temple to the influence of the tube, and it improved 
in appearance to a remarkable degree. It became more vascular, the . 
skin softer and moister, and it was altogether much less noticeable. 
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PLATE 164.—Raying a case of psoriasis, or ulcer on leg. This Instruction Plate shows a 
foil-covered card-board cut to fit the margins of a patch of psoriasis. A thin layer of surgical 
cotton is placed over the patch, and the shield is then tied on the leg with two strings. The 
patient rests easily on a couch. ‘The tube is seen connected with the Bario- Vacuum Automatic 
Regulator, and correctly adjusted over the lesion, but for convenience of photographing th> 
wires are disconnected from the electrical apparatus. In treatment start the tube into action, 
and regulate the dosage by pulling out the rod seen at the right of the cut. 

fe n treated at: intervals with oint- a . ted, and had been AEE Wiebe) I 
a i ocons The patient had suffered from bone necrosis of 
men MOMS 

oe = 
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§ : Pe key t at the same time presented a. pice f lu us. under treatment ‘ <— 

ee bee The disease in this case was confined to a cir 
9 oe area on the wrist about the size of a five-shilling Bese, 

cud with dry seabs. It had been growing for two years, ha over 

he corresponding hand. Applications were made twice daily, but 
tne 

_ therwise the method was the same as in the preceding case. I 
~ othe 

‘used a sheet of lead with a hole cut in it for a protector. The hole 
used a. SH 

q s too big, and after eleven treatments a patch of brown discolora- 
i wa 4 b) 

yond the diseased area, which got sore, and required 

vance of the treatment for three days. After another 

ictéen treatments it broke out again, and I again ae ee ay 

this time several of the scabs had come off and the ae ee: 

very well, but the patient, contrary to orders, applie us - r me 

to sooth the surrounding inflammation, and the Se e s le - 

couraging to me, so that after thirty-one applications sent er # 

with orders to return as soon as the surrounding Se - | 

subsided. ‘This was accomplished in about three weeks, oe c aS : 

eame back because the lupus disappeared without any further (ete 

ie: Six months later I heard from her physician, who reported 
it had been slowly healing all the time. The only difference a - 

treatment of the two cases was that one was done twice a day 2 : e 

other once. Some of the German operators have always ae e fee 

applications twice daily, and I should have done the same in the a 

~~ ease had it not been too inconvenient for the patient. The oe # 

was probably due to my carelessness. in making the hole in the a 

protector too large. I am still in favor of treating lupus cases oC 

a day when possible, especially when time 1s of importance to the 

patient. The little extra soreness 1s compensated for by the gain um 

time. My second case got thirty-one applications between March 3d 

rch 27th. ne | 

is far my experience with the action of X-rays on lupus cor- 

responds exactly with that of my Continental predecessors in ne 

field; and, indeed, what struck me most when studying the eine 

of the subject was the extraordinary similarity of process and eats 

that they all got. There was among Kiimmull’s cases one which did 

not yield to treatment—a boy suffering from what had been consid- 

ered lupus of the face. Two weeks’ treatment produced no effect what- 

ever, so it was given up. Later it was found that the boy was suffer- 
ing from syphilis, and he got rapidly well under specific treatment. 

Two French physicians reported a case of supposed lupus in which 
X-rays had no effect, and in these there was also a history of syphilis. 

_ “ Among all the operators Professor Schiff seems to have been 
the most successful in avoiding dermatitis. In fact his first experi 
ments, which were made on epilation cases, were undertaken for the 

purpose of showing that the dermatitis was not a factor in the thera- 
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peutic process, a point which at that time was held in question. His 
observations are especially valuable. When he wished the action to. 
be very slow and gradual, as for epilation, he used low currents, tubes __ 
of low intensity, gave short exposures, and kept. the tube further 
away. What he calls the intensity of the tube he measured by the © | 
distance at which it would show the bones of the hand on a screen. 
This varied from six inches to three feet. The voltage of the cur- 
rent varied from ten to thirteen, the primary amperage from one 
to three, the time of exposure from ten minutes to twenty-five minutes, 
and the distance of the tube from four inches to ten inches.  Schon- 
berg later published the reports of nine cases, all successful, using 
higher voltage and amperage, and most of his cases got dermatitis. 

“ My Static machine has twelve twenty-four-inch revolving plates. 
A high-vacuum tube gives beautiful screen effects. I was assured 
that.it would not bé good for therapeutic purposes, but I determined 
totry. I did my first case of hypertrichosis with it. It was very slow, 
but the result was excellent in the long run.’ There was no inflamma- 
tion; a good deal of brown staining which remained long after the 
hairs had come out; and the skin felt a little bit sore and stiff.* The 
hairs all lost their color before they came out. The case had thirty 
applications, but ten days were lost in the middle of the treatment 
by lack of experience on my part. Instead of using a mask, as I usually 
did, to protect the face I simply laid sheets of tin-foil over the face with 
nothing between them and the skin. The result was that she got a 
sort of erythematous eruption over™ both cheeks with slight swelling 
and a great deal of heat and soreness; her eyes were suffused and 
some of her eyebrows came out. The part of the face that had been 
left uncovered was not affected. She recovered in ten days. After 
that I always used a mask and it did not happen again. | 
“A few days afterward exactly the same thing happened with 
‘another case when I was using the coil. I had left off the mask and 
covered one side of the face with tin-foil, and in a few days a patient 
complained of her cheek being sore, and I saw exactly a repetition 
of the first case. I stopped at once, giving the face a day’s rest, and 
it was all right by the following day. I took the warning and ‘have 
never since worked without a mask lifted from metallic contact with 
the skin.t (See Plate No. 173.) 

‘ The course of this depilation case treated with the Static machine 
exactly corresponds to the description given by Schiff of his first coil 
cases as to the length of time, the brown discoloration, the decoloration 
of the hairs, and their disappearance without the slightest sign of in- 

* The negative static breeze on the bare skin relieves this condition beautifully. (S.H. M.) 
+ The direct irritant action described above (which passes into inflammation and will pro- 

duce an ulcer if continued long enough) is caused by the short electrical spark-discharge 
between the charged metal and the dry skin, and is easily avoided by either perfect electrical 
contact or by placing the metal so far from the skin that the well-known “static effect” will 
not take place. Although the author of the above article “does not understand the action” it 
is one of the familiar phenomenon in connection with electricity, and has been remarked for 
over 200 years.— AUTHOR. 
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fact until the hairs actually came out, the patient 

aaa . that anything at all was taking place. He says, 

4 Fad I have found it to be so, that there is much less chance of recur- 

- .. e after this process, and that it causes atrophy of the hair-roots 

| ane inflammation. The only drawback is the patient’s scepticism. 

= They cannot believe that anything is going on when there is nothing 

to be seen or felt, and for that reason I generally adopt the more 

rapid method with thicker currents. Even with the coil treatment 

patients vary much. Where one would be quite sore after eight ap- 

plications another will feel nothing even after twelve or even more. 

For instance, I have a case under treatment now with the coil. She 

had thirteen applications in three weeks before she felt anything at 

all.. Then she felt sore and stiff, as though the skin were stretched. 

discouraged at first because she thought that nothing was happening. 
“The next case treated with my Static machine was an eczema. 

T used the same tube as in the previous case. The eczema was a small 
patch on the hand. It had appeared after a burn three years ago. 
I treated it eleven times, from fifteen to twenty minutes, with the 
tube six inches distant, carefully protecting the rest of the hand. It 
simply faded away, getting paler and paler each time. There was 
no inflammation or soreness. At the present time you could not 
tell which hand it had been on. ‘This is the only experience I have 
‘had with the influence of X-rays on eczema, and it is not a very good 
one, as the diagnosis is open to criticism, but the fact remains that it 
was healed without the slightest sign of inflammatory reaction. Hahn 

reported success in three cases of chronic eczema in J uly, 1898. The 
disease disappeared rapidly after ten to sixteen applications in all 
_ three cases, and only in one was there any inflammatory reaction. He 
used the coil and made applications daily of twenty to twenty-five 

minutes with the tube twelve to fifteen inches away. In my case 
the tube was not more than five or six inches away. The process was 
as rapid with my apparatus as with his. : 
“This rapid action has also been strikingly illustrated in another 

case, viz.: psoriasis. In Germany psoriasis is considered a parasitic 
disease, and was therefore held to offer a good field for the action of 

_ the rays. The patient had the disease for twenty-five years, and had 
_ tried every treatment that had been devised for it. In places it was 
in isolated patches, but in other places there were large areas where 
you could see no skin at all. I began on a small patch which I rayed 
through an opening in a sheet of lead with the tube and current the 
“Same as in the case of eczema. The effect was exactly the same, 
the spots fading away without the slightest sign of inflammatory 

_ enon. The brown pigmentation appeared, at first in the healthy skin 
the margin of the diseased area, and, as the disease disappeared, in 

he healthy skin that replaced it. About twelve applications were 
= necessary to insure the disappearance of each patch. After the first 
_ patch treated had disappear ed, and, finding that there was no danger 

Now the hairs are coming out and she is reassured, but she was very 
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of dermatitis, J gave up using a protector, and I think. that I have. - 
established the fact that a tube excited by a Static machine will not’ — 
ordinarily produce dermatitis in this forin of technique. = | > 

“Twenty minutes a day for twelve days on the same area did i 
not even redden the skin, but by way of an experiment I subjected 
one untreated area to a tube excited by a twelve-inch coil worked on - 
the 100-volt alternating circuit with an electrolytic break. The 
average current passing through the primary was three amperes, and _. 
the parallel spark-length. was about two inches.. I began with five 
minutes exposures, but as nothing alarming happened I increased them wed 
to fifteen. The skin got a little sore, but the effect on the disease itself - 
was nothing like so good as with the other tube. The case is still 
under treatment and likely to afford a field for study for many months © 
yet. (See Plate No. 164.) : e 
_ “JT found that at whatever stage of their development I attacked 
the spots they never got any further. Those that were treated from 
their first appearance as tiny pimples never grew at all, and those that 
were already ripe gradually faded away, and not as they normally do 
by healing from the middle outwards. Again, I found that many of _— 

_ the spots after about six applications, if left to themselves, disappeared 
without any further treatment, but I also found that they came back 
again, while those that I treated continuously until they disappeared 
did not come back. The same thing may happen with lupus. The 
explanation is probably this: The rays have a healing or revitalizing 
effect on the inflamed tissues enabling them to combat the disease of 
which they are the outward and visible signs, but the disease itself — . 
is not affected at this stage. That does not take place till later, for © 
most of the efficiency of the rays will be absorbed in the hyperemic 
tissues. as 

“I think there can be no doubt that to permanently alter the con- 
dition of the skin the rays must be conveyed to the corium, where all 
the energizing organs reside, and where the parasite—if there be one 
—1s to be found. If you set up a superficial hyperemia before this 
has been accomplished, it forms a sort of defence of the deeper layers 
and you defeat your object. If you have a ready-made hyperemia 
to deal with you must get rid of it first, and then you may hope to 
reach the actual seat of the disease. Similarly with regard to the 
removal of hairs. You want the action, whatever its nature may be, 
to take place in—and, if possible, to be confined to—the corium. If 
you start by exciting a superficial hyperemia you intercept your agent 
before it gets to the seat of operation. The hairs may come out, but 
they most certainly will come back again. Ag an example I may men- 
tion a case that was recently described. A patient was rayed for an 
extensive growth of hair. I think she got something like eleven hours’ 
treatment in fifteen days. Intense inflammation was set up, going on 
to ulceration, but the hairs did not even come out. The process that 
permanently removes the hairs is not, I am almost sure, a true inflam- 
mation. I am inclined to think that it is a tropho-neurotic one. At 

- 
Pte ed 

F the time when the ee 

- an stiff and numb, not so sensitive 

4 and the hairs, if you examine them, 

a hairs from a patch 

’ logically from any ot 
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ing’ 0 patients say that the skin 

Me atic = a Eek as i normal side, 

present the same appearance as 

pecia areata. = 

Wee scrding to Kaposi, does not differ patho- 

her inflammation, but he suggests that there a 

ther action of the X-ray on the exudation cells, and the new y 
fe ne cells, bringing about fatty degeneration and causing 

Ode es High "This observation of Kaposi was called forth by a 

their ee achit’s oe lupus erythematosus of both cheeks. It was 

eS ‘ t this disease was not amenable to X-ray treatment. Schiff 

a eceed, and was greatly surprised to find it disappear 

“ X-ray inflamm 

did not expect to succee 
th rapidi ss than two months one cheek was clear of the 

ie ae i. cea was three and one-half amperes, thirteen 

Se astance of tube, four inches; length of sittings, ten to fifteen 

B raites He generally used a new tube which he only describes as 

‘tt e light. 

Our Fe eilidye % the usefulness of this form of treatment 2s 

extending every year, and preconceived views of tts action have i 

“ven up in favor of broader ones. ~My own small but varied (x 

= Era clines me to think that the key to the action is still missing. 

Flow. for instance, are we to reconcile the different and exceedingly w, for 
3 opposing actions of the X-rays which have come under my observation? é : ses 

There is the revitalizing action as shown in their effects on scar-tissue, 

"there is the antiphlogistic, as when the psoriasis spots dade away > thete 
! n ry, Ww i y is: d there is yet 

ic the inflammato hich ma go on to necrosis; an 1s 

cr w hich I hall reXO) into more fully presently, viz.: bactericidal. 
a >) 

= T must also mention the analgesic action. Dr. Gocht treated . 

"way and speedily cured a case of trigeminal neuralgia of severa ee ; 

. standing. He also removed the pain 1n two cases of mammary cae i 

Is one agent to be held accountable for them all, or is there ee ce 

one acting simultaneously? Are the different results obtained tro 

different apparatus to be accounted for by the varying co-relation of 

these agents in each case? ; =! 

= ee ing to consider in this relation are the experiments of 

Professor Finsen with sunlight and electric-light. In 1893 he pro- 

™ posed a new treatment for small-pox, which consisted in placing the | 

_ patient in a room from which the chemical rays of the solar spectrum 

were excluded by means of red glass. The result was that the develop- 

ment of the spots was arrested. ‘There was no suppuration, no ee 

and no secondary fever. The exclusion of the chemical rays appeare 

not only to protect the skin from harm, but at the same time enabled 
be exposed to the beneficial action of the other rays. For years 

continued his researches into the irritating and destructive influ- 

ence of chemical rays, and about three years ago established some points 

of similarity between them and the X-ray, and they are both poten 
____ to cure lupus vulgaris and other parasitic diseases. of the skin. For 
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these purposes he now uses concentrated electric 
far as possible all except the chemical rays. 

“ Still nearer in similarity to the X-rays, both physically and thera- z peutically, are the rays emitted from an electrified point by a high- potential current. A metal point connected with the pole of a Static machine, especially the negative hole, produces them in great abund- ance.* They will affect a photographic plate in the dark even at a distance of a foot or more, in a few seconds, giving a well-defined shadow of any opaque substance placed between them and the plate. They are absorbed in the blood-vessels, can penetrate the skin, and — provoke to activity the sweat-glands. ‘They are antiphlogistic and analgesic, can be concentrated by lenses and:are much used on the _ continent in the treatment of skin diseases, I have never known them to produce the slightest irritation of the skin, They provoke *phos- - phorescence and fluorescence, will pass‘ through white glass, but not green, yellow, or red, and substances which are transparent for X-rays 

at 

‘light, eliminating as - 

are not transparent for them. They seem to possess all the properties — of the ultra-violet rays of the spectrum, and their 
ism resembles closely the action of X-ray tubes wi 
left out. Plainly, they are not X-rays. : 

“TE then, ‘as seems likely, the X-rays proper have not part in the therapeutic action, then must our theory that a soft tube is better than a hard, because it has not got so much penetration, be given up, and we must seek some other standard of usefulness, I used a soft tube. with my lupus cases, but Schiff did not. On the other hand, I used a high vacuum tube with my Static machine till it got so high that the current refused to go through it, but I do not. see any difference in the action. There is, however, a great difference between the action _ of a tube excited by heavy currents and smal] currents, but I do not think this difference dependent on X-rays proper. However little we may know about their nature and method of working, we can no longer doubt that we possess in the so-called X-rays a very valuable thera- peutic agent. Does a skin specialist ever pass a working day without seeing in his consulting-room some one whose life is more or less spoiled by the burden of some chronic skin disease that does not endanger life but which the most skilful treatment can only temporarily relieve? At present our knowledge of this action is limited to a few of these diseases, but I feel sure that further experiments will open up a wider. field of action. It is true that the treatment is long as compared with» some, but if done with care it is painless. For lupus above all it has many advantages. It does not make invalids of the patients, even temporarily; it saves them from disfigurement; and even in cases where disfigurement would not much matter an operation necessitates the unpleasantness of an anesthetic, of a period of detention in a sick- room, and of a long convalescence while the wound heals. - 
“ As to recurrence I think we have every reason to be hopeful on 

* See ‘‘ Static Sprays ” in my book on Static Electricity. (S. H. M.) 

action on the organ- ‘ 
th the X-rays proper — 
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hat point, especially when the treatment is continued, as I have above 
that point, I. in X-ray therapy they are now very sma 
stated. As to the Ce ae say that by strict attention to the 

me From my own exp ad by daily personal observation of the patient any _yules of technique a be avoided, We hear of cases in which derma- 
serious accident aie a = a ae and once in 2,000 cases Schonberg 

titis was Bice happes but if Hert precautions are observed at the 
had such a thing ee ail he prevented. No two patients 
commencement of ¢ t take the measure of sensitiveness of 4 behave alike, and you must ta ee hich ire regu- a P. one. ‘There are four details of the operation which requ 8 = eac TC E 2 : 

4 ey The distance of the tube from the skin. 
Bc 9. The length of the sitting. | eo 

_-—s-« “& 8 "The strength ae ee | 
mc e vacuum of the tube. ee ete : - | a Dar gith the tube at eight inches and limit the sitting to ten 

fies until you are sure that the patient is not particularly sens J ee You can then gradually lessen the distance to four inches an 
oe 5 the sittings to twenty minutes or even more. As to strength 
a ent, I believe that the amperage is the important factor. When 
x “ae fe increase the intensity of a¢tion we increase the quantity | 

Be oui: ent. ‘The protection of the healthy parts is very important. 
a a ice I always use a mask covered with tin-foil. I cut a hole 
in it eorresponding to the part to he rayed. Tt is not, of course, neces 

y to cut an actual hole. It is sufficient to strip the tin-fo1 

mish, But I prefer to ent a hole because it gives the patient more — | -masks are hot and uncomfortable things. It yc 
4 a a Be rcs the ae must be covered with sheets of tin-foil. 

for ite limbs I find sheets of lead with. holes cut in them ae 
At the first sion of reaction, stop the treatment for ee a a ch 
are perfectly certain of Os ee it. under control, 

| ience will enable you to do. fe Ss 
4 i I the carly part of ie I had four cases ee X-ray ie a 
& ment, one psoriasis, two lupus, and one epilation. Wass AG: 
~ twelve-inch coil with an electrolytic break. My tube was epee e 
six-inch spark, and toward the end had gone up to 7.5 inch is ise as 
"cases had all been under treatment several weeks, were ma me sa - 
factory progress, and had shown no signs of dermatitis. — They a 4 
showed the characteristic brown staining. When the resistance : 
fhe tube had got so high that I had difficulty in getting the eae 
ross I changed it for one with a spark length of only four ine S 
ng very much less green hue to the bulb and a visible oe 
‘discharge from the anode. Within ten days every one of the 
had dermatitis. There can be no doubt that it was caused by 

po te comparatively low vacuum of the tube, as the details of use: were 
a not changed in any other respect. Moreover, this same tube, with its 
_- resistance raised to 5.5 inches and no violet discharge visible, 1s now | doing good work without.any accompaniment of dermatitis. I had 
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never before used a tube in which violet rays were visible with the 
green phosphorescence, and I never before had a case of dermatitis _ 
in my practice. I have been asked whether the advantages of a soft. — 
tube in treating skin affections are enough to counterbalance its dan- 
gers. Since the beginning of the year 1900, I have had opportunities 
of comparing the actions of soft and hard tubes on the same subject, 
and my judgment is in favor of the hard tube. This reverses my - 
previous opinion, but is justified, I think, by my recent experience.”’ 

Second and later section of paper by Dr. Sharpe: 

“ Prior to the latter part of 1899 we in England were indebted for 
most of our knowledge on X-ray therapeutics to the labors and writ- 
ings of our colleagues on the Continent, and our own practical experi- 
ence was of the smallest. Now things are very different. Aoray Ge: 
partments have sprung up in many of our large hospitals, both general 
and special, and our skin specialists have introduced the treatment in 
their consulting rooms, Cases we have had in plenty, and a considerable 
measure of success has rewarded our efforts—enough, I should think, 
to shake the doubt. of the most-sceptical; but are we still open to the | 
reproach of dealing with a little understood force? Are we agreed | 
as to the nature of the therapeutic agent, or the nature of its action, 
or as to whether it is simple or complex, one or many? And then, 
again, there is the vexed question of dermatitis—what produces it? | 
Can it be prevented? And is it desirable to prevent it? And so on. 

“I myself have lately arrived at some very definite conclusions on 
these points; how long they will hold out I don’t know. And, first, 
with regard to dermatitis. Until the beginning of the year 1900, I 
had never had a case in my own practice, and I was much puzzled to 
account for the immunity I enjoyed. I did everything I ought not 
to have done; I put the tube as near as possible to the skin 3 I gave > 
long exposures, fifteen to twenty minutes, once and sometimes twice 
a day; and I did not protect the healthy parts except on the face. My 
house is on the alternating circuit, so I use that to excite my coil, with 
an electrolytic break, or else I use a Static machine. I had never used 
the continuous current, and I did not know any one who worked under 
the same conditions, so I could not compare notes; hence, I naturally 
began to consider that my immunity from accidents was due to the 
form of current. I was quite wrong, as I was soon to learn. 

“ For therapeutic work I always use the same tube, and continue 
using it till the vacuum gets too high for the current. This generally 
happens with my coil when the parallel spark gets to seven or eight 
inches. On one occasion I got a new tube which was down to a four- 
inch spark, gave a very good fluorescence and plenty of X-rays, but 
showed a very distinct violet stream between the electrodes in the tube. 
I started to use it with all my cases without the slightest thought of 
danger, and they all, with one exception, got dermatitis—the one that 
escaped being a case that was only rayed once or twice a week. I sec 
no loep-hole of escape from the conclusion that the condition of the 

py the time the dermatitis s 
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for nothing else was changed. Moreover, 

howed itself, which was from seven to i 

7 had gone up, the 
n using the new tube, the vacuum 

days oe aie no ies visible, and I went on using the tube, and 

Bl csine it. and have had no more dermatuns. This experience 

a ee g with that of operators in the early days of radiography, when 

a “Of low tubes and long: exposures was so often followed by ie 

Bes The low tube rather than the long exposure must be regarde 

Fhe prime factor in this causation. | 

tube caused the dermatitis, 

“This question of the causation of dermatitis has been greatly ob- 

cured by the extremely careless way in which eases are reported. Even 
8 Wy Ss t 

where details are given as to strength of current, time, distance of 
wl | | 

eldom is any description at all given of the tube 

ap Se bin is my first ints that dermatitis is due to a con- 

Bion of the tube. I think that dermatologists are agreed that ay 

Be aatitis is the same as that produced by the violet ab of Pease: ! 

and of electric-light, which is still richer in violet rays than sunlig ; 

Then comes the question: Is the dermatitis a necessary come 

of the X-ray treatment—to be used, but regulated‘ On ‘ ie ae if 

adhere to my opinion of oe It is, as it were, a by-proc uct. vs 

it 1s a hindrance. | 

E ie a as ae dermatitis will not cure certain skin diseases. 

Zz Tt is well known that chronic inflammations can sometimes be cured 

by acute ones, but what | do say is, that it is not the X-ray eet ene 

over, I believe that the two effects are produced by two tota 7 : a Zz 

agencies; not even by different degrees of the same een . ee 

be, and probably is, the case, that dermatitis 1s produced by ee _ ig ‘ 

rays, but the X-ray cure proper 1s probably not due to any sae oe 

light-ray, but to electric current. This I know is a flat con se eae 

of a statement I made in 1899. At that time many scientists, bot : 

home and abroad, suggested that the therapeutic effect of X-ray tubes | 

was due to electric discharges, which suggestion I treated with acon, 

because I had been working with powerful electric discharges for y bee 

and had never seen any effect produced on the skin, either for goo 

or ill. I know now how I was misled, and it confirms me in my present 

view. Even at that time my attention had been drawn to some ae 

"ties of effect of an electrical discharge and an X-ray tube. ae bee 
" will affect a sensitized plate; they will both provoke fluorescence; they 

“will penetrate the skin and act on the blood-vessels and sweat-glands. 

- Electrical discharges will pass through white glass, but not red, and 
hey have been in use for three or four years in France in the treat- 
ment of skin diseases. They both have very marked analgesic: prop- 

erties. All these things have been theoretically known to me for a 
___ long time, and it annoyed me not a little that, possessing as I do an 

electro-static machine giving a brush discharge two or. three inches.-- 
long, I yet could not get the skin effects reported by the professors. 
at, Lille. : 

phe mystery was cleared up in a rather roundabout way. I was 
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endeavoring a short time back to get some information 
enon of fluorescence, and I came u 
ascribed to the action of oscillating h 

French journals were full of accounts 
other skin diseases; so I set to work to 
electric discharges, 
most brilliant effects could be produced on the fluorescing screen, but only when it was held close to the point. giving off the discharge. N ow, if the special skin action is dué to the same property of the current that produces the fluorescence it is probably inactive at a distance beyond which fluorescence ean be. produced ; 
ordinarily treated with brush discharge 
titis. I experimented on a patient who h 

. and ‘the result. was excellent. High-frequency currents also produce fluorescence at close quarters. -Here, then, we have the nomena produced in three different ways, by an X-ray tube, by high- frequency currents, and by static-brush discharges. All three possess similar therapeutic powers, and it seems to b 
same agent is at work in all of them. 

“For the last two months 
high-frequency currents 

e highly probable that the 

I have been using the tube and the 
on the same patients to test the similarity of action, and I will give you the result of my observations. But I must ask you to bear in mind that my H. F. currents are not produced . in the orthodox d’Arsonval, but after a fashion of my own. I had an Oudin resonator made according to directions given by the professor in one of his published papers, and I attached it to my Static machine.* It works very well. - I had at that tinie a patient, who had three patches of Iupus—one on her nose, one on her arm, and one on her leg. “The nose had been under treatment twice before,.and both times the treat- ment had been given up before obtaining a satisfactory result. The patches on her leg and arm were quite fresh, of much the same age, and covered up with piled-up rupoid scabs that made me think there was probably a congenital specific taint complicating the lupus. After the scabs had come off, I treated the leg with the X-ray tube, the arm with the brush discharge, at first. direct. from the Static machine, and afterward from the high-frequency attachment. The two patches behaved in exactly the same way and kept pace with one another 5 per- haps the leg got on a little faster. The treatment with the X-ray tube was kept up for ten minutes each day; with the electrical dis- charge, for only from three: to five minutes, yet the results were equal, ee 7 oa “ But a still better case turned up 

a woman with an exuberant growth on t 
about the size of a billiard-ball. 
was concealed in the mags, with 

shortly afterward. This was 
he end of her nose, making it 

The whole of the end of the nose 
the exception of the left ala, which 

* The high-frequency attachment f or Static machines is now regularly made in this country and its uses will be taught in a later section of this course. ; 

on the phenom-..  ° 
pon an article in which it was . 
ugh-frequency currents. Now, I’ was very much interested: in oscillating currents at the time, as the | 

of their action on lupus and 
study the fluorescing action of ' 

working with my Static machine. I found that the 

from the skin 

hence, the fact that patients - 
s are not subjected to derma- — 
ada patch of lupus on her arm, 

same phe- _ 
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: bruptly. ae bercles on it. The mass rose abruy y 

if 

| 
id to 

h d been ulcerated, and. there were no scabs. It was sal 

never ha ? 

q bout two and one-half years old. It had been diagnosed by an 
‘ali uberculosis, and he had treated it for 

pan econ containing pyrogallic and saeyls a 
three mont te The right half of the upper lip was covere ie 

Bey vy teh. which had been there seven or eight years an 

at a The patient suffered no pain whatever and her Ses 

ee d vood: but she said pathetically that she was very tirec 

ce. And no wonder! I contemplated it with core etl 

Se ct a ice thing to meddle with, and only the reflection a = 
re ai Sid better than such a nose emboldened me to undertake 
mose a ; 

a ED iaeted the left and least involved side with the ne eee 
rrent anally sparking it for from three to five oe = coin 

or itself was very insensitive. The right ae ees the high: 
| ime, always with t! 

ay * "7 erg ener ’ The ‘offect was alee i a 
. i The saetaie of the tumor became drier, sete ee 
Eat mall scabs scattered over it. : 
pee . ai etic - each method of treatment. ar ee 

C —_ aaa - which had extended up the nose nearly to the ss Be 

é.. Pally diminished. She has now been two months under treat 
a a in: bs form 

ment. The same process repeats itself again and again; the sca 
V Ww and the 

come off, leaving a raw, granular surface, more scabs form, 
? s aes tirely disappeared the firs - eadily diminishes. The fetor en ) 

- eof treatment In one particular the high-frequency current seems 
t is when long-standing disease : etter than the tube, and tha ) 

it: / thickening. I found that was the case also with another 

q patient who had suffered for thirteen years, and with whom the dis- 
reating the ease had been quiescent for eight years, so that now : ee eae - 

woman’s upper lip with a high-frequency current, althoug g 

4 perly the tube side of her face. There has been no sign of dermatitis. 
i te “ This case has strengthened my belief that the same therapeu 

- agent must be at work in both methods of treatment, and that it 1s not 

the same agent that produces the dermatitis. Certain Bete 
Thad noticed in the early days of my work with X-ray tube eo eortacio. pack to me. At one time I was treating a very bad case . ee a z 
where there were large patches of abnormal skin which ¢ Bere i 
big idly under X-ray treatment, sometimes even after one - : ee 
oon began to notice that there was a very well-defined eee mae 

the tube. I could easily distinguish a round patch of hea ore Rr 
- skin in the midst of the diseased-looking area; but when this patient. became a victim to the soft tube already mentioned the Be ee 

ce extended far beyond this healing tract. a have often s s 2 oY 
how the dermatitis has a trick of appearing when you aon p 



ae: STUDIES IN XERAY THERAPY ~ 

it. I then examined the tube with the fluorescent sereen for the area : that would correspond to the healing area on the skin, and I found it represented by a fairly definite area, giving a more intenge en e effect and coming always from a part of the tube opposite the edge of: : the anode—that part of the tube that would be affected by brush dis- » charges from the edge of the platinum plate. 
“T have said that this area on the screen is one of more intense - - ) fluorescent effect, but I am not sure that this is correct. I have thought s that fluorescence proper only shows itself in that area, and that the » transparency of the rest of the screen is simply illumination. Tlluminat- ~ ing rays act on all parts of the tube in front of the anode, which is the source of the X-ray light. If you send a current into a tube that has lost its vacuum, you will see the discharges flying off the edges of the electrodes to the glass of the tube, and wherever they touch the glass wall you will get fluorescence, though there is no light in the tube and no X-rays. And here again you will only get the fluorescence at close quarters. ‘T’hen the question naturally suggests itself: If the fluo- rescing agent from the tube is an electric discharge, like other fluoresc- ing discharges, how is it that it will act at so much greater distance? Lhe reason may be that the currents use the X-light-rays as conduct- ors. All tonized gases are conductors of electric currents. The prac- tical outcome of it is this: The therapeutically active area of a tube is that represented by this intensely bright spot; that this spot comes from the part of the glass-wall of the tube that would be most power- 

fully affected by brush discharges from the anode; that the brighter the spot the more marked is the therapeutic effect, as I have found by experience; and, finally, that the agent in the formation of this bright spot is an electrical discharge. : aS eee “One more remark I want to make on the comparative effects of X-ray tubes and electric currents, and that is, in the removal of hairs. There are, I know, skilled operators who are content to perform that operation without avoiding the dermatitis which they think is a necegs- sary part of the process. I still maintain, as I did in 1899, that they are wrong, and I am glad to see that Schiff also still clings to his first method, and avoids the dermatitis as being unnecessary. The only case of dermatitis that I had in a case for the removal of hairs was the only case in which the hairs did not come out. In all my other cases the hairs came out with nothing more than a slight soreness of the skin, and they have not returned. One of my cases has now been two years under observation, and another for three years, without a new growth of the hair. 
And this effect, what is it physiologically? As regards the hairs, I think that it is plainly enough a prolonged constriction of the vessels, ending in starvation of the papillee and hair-roots. A hair that IS @x- tracted after long tube-treatment has no root; it ends in a point, with no structure at all to speak of, and no medulla. Probably there has been electrolytic action ag well. The action on new growth is, I think, explainable on the same theory. The superficial layers of epithelium 

a 

is much more pronounced in hairy tissues, 
4 slight swelling, the soreness 

- yemains for two or three days. 

careless ad 

this. The treatment of a, 
ie 
/ 
¥ 

 titis, though it is very transitory, while we u i ? 
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i d shed themselves in scabs. : New | 

. Gee a tiane are Sally starved. The cells = Hoe 

rowth ; ee oe nection with their blood-supply. The ac 101 a 

“a Bc aserk ial layer ‘and a process of gradual fe Lara 

e an ve be sufficiently powerful to injure more sel 
on. which ‘wou Having destroyed the growth, the next thing requi s 

“a ili ormal tissue from which the disease has att we ; 
is to restore a a th to fight its own battle and no longer 0 a 

Ber eld for h owth of germs, and electric currents certainly 

Mec ctmens « rodent ulcer ought to show this process well. 

treated in the Finsen os na ser seem to 

: that I have spoken about. _ 

cs is produced by electric ae 

fter prolonged use of the tube, and ee os 

been mistaken for X-ray dermatiis. pee 

rts of cases where very brilliant tubes have 

have not distinguished it from X-ray derma- 
1 know that the other 

re applications of high-frequency 

a. cE aa Sie 6 ee ek a Se two or three hours. It 

BE eo one where it generally produces 

is more pronounced, and the condition 

* J have often seen it induced by the 

justment of the tin-foil masks. It is easily distinguish- 

able from X-ray dermatitis by its beginning superficially. If it has 

Two cases that were 

have behaved much a 

“ There is an eryt 

which I have also seen a 

I believe, in many cases 

seen it mentioned in repo 

been used, but the reports 

eurrents, 

been at: all severe the skin peels after it. 

_ “Tt ig now the generally accepted belief that aos lsat eae 

ease dermatitis. fc a ae and T oe nee of an ordi- 
ly to protect eyelashes anc eye foil the outside next the tube, toy mask, which I cover with tin- oil on esi ede 
Tt re that the edge of the tin-foil does not tou | 
a ao sereen with the high-frequency current, a os 
part of the tube. With the theory that not was nae ae 
insure you against ae I aaa oe ae ao ae 

, : to wash their faces when | 28 
Bons Dae On the contrary, when hairs have Baas 

1 in the course of treatment, a good rub removes them. e a 
oid dermatitis is never to use a soft tube, and if we give ee : 

shat the therapeutic effect is due to X-rays there is ) a 
ag a soft tube, while, on the other hand, if we consider this e . 

ae to electrical discharges it does not matter how hard a oan 
lany operators, beside myself, have commented on the ee ye 
ucing a dermatitis to order. Many of us have tried and failed. 

at10: with a negative Static breeze by the author’s method relieves this condition. in 
es usually. (S. H. M.) 

hea 



CHAPTER XXXIX 
--—-—___ 

THE X-RAY TREATMENT OF LUPUS 
Trcunics AND Resuzzs. Directions ror Approvep Merruop. 

Lupus has been the great battle 
has won its chief recognition, but th 
in this disease springs in part from t 
form a remedy 

-ground on which X-ray -therapy 
e world-wide interest in its action 

he hope of finding in some feasible 
against tuberculosis and cancer. We shall. presently take up these diseases in connection with the X-ray, but first invite the careful study of readers to what many now consider “ the positive cure of lupus.” Deriving the most instruction from comparing the views, methods, and results of different workers, we shall cover in this chapter the best that is known on the subject. The 

Holland’s first cases were presented with the following paper on December 10, 1898: 

“ Since June 1, 1896, to the present date, I have taken 725 radiographs, the plates of which I have kept. In addition have made a number of unsuccessful exposures, and done’ a very large amount of fluoroscopic work. Further, I have superintended the X-ray work of a friend for more than a year, his apparatus being. in daily use. . The coils have been three-inch,. six-inch, and ten- inch, and the exposures have varied from a few seconds up to. an hour. Several abdominal and hip cases (all Jong exposures) were within a short space of time exposed two or three times. The tubes have been placed at distances varying from four to fourteen inches from the skin. The apparatus used has been-the simplest—an accu- mulator, a coil, and a tube. No. attempt In any case at any pro- tection. With this somewhat extensive experience I had never seen the slightest damage of any kind, not even the removal of a single hair nor the appearance of the slightest redness of the skin. Tn _ April of this year, 1898, hearing that lupus had been successfully treated by X-rays I borrowed two cases to see what could be done. “Case 1—A girl. The photograph taken, 1898, presenting a’ chronic irregular punched out, tubercular ulceration in the foot which lasted for eleven years. It was at that time very painful, dis- charging freely, and almost incapacitated the girl from walking. Varieties of treatment had been unsuccessfully tried. All treatment 
410 

from t 

: PUS 411 
THE X-RAY TREATMENT OF LUPUS 

| d, between April 
ic ointment was stopped, and, : | 

pee a enn the foot was exposed to — ee 

> Cee 1 ; wall of the tube was placed four or ae nt 8 parte anode was kept red hot during the tim 
e skin, 

. eA ° =e } 

each exposure. h coil was used each time except once, che May ee . — eo, May 24th the ulcer was much better. = oe a 
was used. discharge. On June 14th, when Xray eae oe 
ail pain had ceased, there was eee sere a - tts 
0 oem re all loose, and a slight erythe Th 

3 a ae eee ot ihe foot and Se Re oe ae tenae . and Ik with comfort. | ae ot and wa 
ys ae ape aes 15th, when the second photograph 
ment wa i 

times. 

k We have only to compare these two photographs to see 
was taken. 3 3 ing to give 

the great change in the appearance. Am now commencing to g 
e 

osures. : = 
the foot : See sixteen with a large ulcerating Bus ee 

ee face ‘and left ear with discharge from the ey one 

fe bie duration and had been eee fone a ee was 
Ne Jf “6 ie orary benefit, an € tup 

a aS ae eon Ce 18th all treatments were stopped slowly e 
. ic ointment. except boracic ointm 

“ Between April 18th and June 4th he was Se 

ime. hat fifteen minutes at a sittong.. The ses ee 

on the anode of which was kept red hot, me - be aseee 

ce, tube was jour ne lass wall of the | 

en pier oien exposures some hair on the side of the head e = 
| and was so rapidly shed Meee = ee re ar ek ating vot D2 few ays behind the ear upward to the forehead. ce ine ~ 

3 - SS ithct regular curve. It seemed to me to more or ee this 
4 icy spond to the margin of the screen of X-rays. 

time the lupus was drying up so that he was able cae - ne 

iment and wear no dressing at all. On June 14th, 
5 $= e f a healed. Seen again on Augus final-exposure, 1t was practically : nd 

| " ia a Be atircly healed. There was no sign of recurrence, a 
; ini re 

_ the hair was growing well again. The eee S ie 
showed the boy at the Liverpool Medical Institution, Pee aan 
tologists there, four in number, agreed that the case Mee aoe 
that there was no evidence of lupus at all. In this po no eae 
occurred beyond the loss of the hair, and this rapidly eae Bees 

here was no dermatitis set up either in or around the He Photo, 
empt at protection of the surrounding parts was ma ee ae 
No. 4 shows the present condition of affairs taken in bec 

sear is white, soft, and healthy looking, and presents no susp 
i ; ij of any lupoid disease. (See Plates No. 169 and 170.) 
In another case of lupus I have tried this (ote eee bey a 
eighteen with a patch similar to the last, except that there w 
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involvement of the ear and it was on the was of eleven years’ duration, but it 
without any tendency to ulcerate, | 
worse and extending, notwithstandin 
Between June 27th and J uly 
under similar conditions to the last case, except that the face and head around the lupus was protected with a piece of lead. At the end of the treatment the patch ulcerated all] over, but rapidly healed with boracic ointment. I saw the boy quite rec showed a change for the better, but the case wa cured. He is now undergoing further X-ray treatment. One other case, not my own, I have seen—a young woman with a most type of lupus, affecting the nose, lips, the mucous the nose, lips, and both cheeks, This case had been re under chloroform, had had pure carbolic acid rubbe Only temporary benefit followed each operation and rapid relapse took place. Exposure to X-rays without curing has vastly improved this lupus, and she had a fairly long period of considerable relief and benefit following each course of treatment. ‘ 

was of the dry-scale variety 

malignant 
membranes of 

peatediy scraped 
d in, and so on. 

“ Analyzing these cases: in that of the foot there was loss of - nails and slight erythema. The nails soon grew again and their loss caused no inconvenience. In the two cases of lupus of the face: in one, the dry non-ulcerated form, the whole lupoid surface ‘broke down into an ulcer; and the other, the ulcerating case, there was steady healing. almost from the very first few applications, and, although some of the hair on the scalp was lost, there, was never any sign of any inflammatory change of the skin around the lupus, hot even the slightest. redness. One point was of special interest in this case, and that was the sharp line of demarcation where the hair came out, a curve which might have been drawn with a pair of compasses, and, as I said before, it appeared to correspond very accu- rately with the margin of the X-ray screen, pointing to the prob- ability that it was caused elther by the X-rays themselves, or by some other rays coming off with the X-rays. The hair grew again very rapidly, and, if anything, more luxuriantly than before. In a second publication, dated May, 1901, Holland continues: “In December, 1898, I described a case of lupus of the face treated and cured by X-rays. Until May, 1900, the case remained entirely well—a period of nearly two years. Then there wag dis- tinct evidence of recurrence of the disease at the lobe of the ear and at the lower extremity of the scar close to the chin, These two parts became slightly scabby and inclined to ulcerate, the central Scar area remaining quite healthy. Between May 9th and 21st T exposed the area again to the X-rays six times for ten minutes each, using a ten-inch coil with a mercury interrupter and a high-vacuum tube, a primary exciting current of from twelve to thirteen volts and six to six and one-half amperes, with a tube six inches from the skin. On July 24th, the lupus was again healed except for a 

opposite side of the face. It : ; slightly su 
tle scaly. = 

a non-contractile. 
This ease was steadi] etting 

: . nt inne when the disease agai 
§ scraping it at different times. ” 

16th he had eighteen applications | 

ently and he certainly a 
8 very far from being 

q —ATth it was expose 

4  ruary 17th, a slight red blush was notice 

ment was stoppe 

June 21st it appeared t 

_ The lupus is quite cured and its place 1s 
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f the ear, where it is a lit- 

eos soft, non-adherent, 

d well until early in ee 

turned not only at the lobe of the su ee 

see and there, over the scar Lees ee S 

901. the case is having further a ne Pee
 

e Be = 5. 1900, there came to me a girl elg oe aes 

oe oh on the left side of the face Se ee 

ve Rea oy almost circular, and slightly larger es 

ok oa Paine. and scabbed eee eel ; : el a 

ee 1 zed out an u | wie 

fro th . ue ade. history of phthisis. a ae 

ls ae iol in a small pimple atter an se oe 

ee treat a with ointment. At intervals 1 ie sc ap pene 

a We on three occasions. It es ae os 
ro 

| | 

im | a Se ae been cauterized four times, 
ugust, ; cone tend- 

oan + time being six months ago. It has been gradually ex 
the las 

. the lobe icious patch just at t 

The aie scar 1s very healthy 

The lupus remaine 

sn scattered nodules, 

t 

bruary 5th and ‘yay treatment. Between Februar; ss ment, I ee a nee (using a shield of tin-foil) for sw 

¢t a distance of four : ‘dh-vacuum tube was used a lts and 
ae : Booey exciting oe a oO (On nek. to jive wmcnes. — isht to ten . ec 
a amperes with a spark-gap Be ed around the scab and ee 

d, and on March 15th the Sipe is nileet wi ) | Mav 18 : = eee healed ulcer. On yore d sus: . Be te ie small patches looked a little le ap osures pe aimost Be on May 18th and 23d ae had one On _ picious.  - : conditions as pr evens 
em nutes cach i. Wie ance and remains so oe ue 

aes second photograph was taken. 
occupied by a soft, healthy 

7 oint is well e non-adherent and non-contractile. ae ee erosion of ht out by the fact that there 1s no pulling q few paces dis- ae olid The scar is almost white, and at a Da tae. 
ae ly be seen. In considering the treatment a pene oe 

Reeth the ae cases before us, there are several poin : 
: on. eS such as Bers is not necessary to set up any p nary oes for the ni itis, etc. In the first case, no es - If way through thy skin and parts surrounding the lupus, anc f ie head nearest treatment a large patch of hair on the side : rapidly. In X-ray tube fell out. The hair grew again re aude HOE all e second ease, layers of tin-foil were used to cover : 

- December. On November 9th the 

| a Ith: the parts ‘around the lupus. A red blush appeared in the healthy 
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skin just’ around the patch after six exposures, when treatment was- immediately stopped for a time. And it is certainly sound advice to give, that on the first Cppearance of any inflammatory mischief, no ~ more exposures should be made until tt has entirely disappeared. | “2. In both these cases a very high-vacuum tube was used at a distance of from four to five inches from the diseased area. The ten-inch coil was worked from a six-cel] storage battery, giving .an EK. M. F. of from twelve to thirteen volts and six amperes, the actual | spark being from eight to ten inches in length. This differs from the plan adopted by some workers, who have used a current of much smaller amperage, with low-vacuum and smaller spark-gap. Lhere does not seem to me to be any. danger in using these stronger currents, and this leads me to my third point: 
“3. The very few exposures needed to cure these two cases. The first case had only seventeen: primary exposures of fifteen minutes each, and, two years afterward, six exposures of ten minutes each sufficed for the slight recurrence. The second case had altogether. a ten exposures of ten minutes each. Perhaps the two cases were very suitable for this method of treatment, but the number of exposures « are very few compared with other published records of the X-ray treatment of lupus. 

| “4. The fourth point is the gain to the patient. With this eee method there is no anzesthetic, no operation, no pain; and all these —- are most important from the patient's point of view. The result- ie ing scars are far superior to anything of the kind I have ever’ seen from any other method. Both are very soit, almost white, entirely non-adherent, with no tendency to contract—and when situ- ated on the face these points are of the utmost importance. In the: second case, situated so close to the lower eyelid, by almost any other means we must have had some drageings in the eyelid which would have necessitated an operation for its cure. 
“It seems to me that in future, in all cases of lupus, the X-ray treatment ought to be given a trial before any other methods are adopted. It ought to be the first thing recommended not only in the bad cases which have been going on for years, but also in the early stages of the disease, when certainly it would have a much better chance of not only arresting, but curing the disease. I do not think that in proper hands there ig any risk at all to the patient from the so-called X-ray burns, while the gain to the patient in avoiding pain and disfiguring operations is very great.” (Hotzanp, May, 1901.) 
Schonberg reported nine cases of success in 1898 as follows: 
“ The applications lasted about a half hour each day, with inter- ruptions of different periods in the different cases. In all cases the eifects produced follow more or less the same course. The skin first shows a slight yellow tint, which is soon followed by general redness of the affected part. This redness deepens in colors, and with some patients slight itching and pricking sensations are felt, together with 

- 

cheek with X-rays. Sixteen applications, spread over two months. 

7 

a lead protection, esp 
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| , kin also tion of a tightness of the skin 
= shan cedema. Excoriation is generally 

: bling that of a burn and extends -oduced, the appearance resembling ee 

up to the So ae Seg 2 te a “goon as the red- e dges toward the centre. — s soon as the r 
erally heals eee itself the sitting should be ee and 
ness aa ‘i to keep a close watch on the effects produced ue 

ae wife tee to avoid a general dermatitis which hin He 
the first “the rotect the parts not under treatment a mask of an 3 

Be cure. d Pireied with tin-foil, which is more convenient ne 

Be ote ecially when dealing with the face. The fol- 
Be or | ry of the cases described: ee “ed aan es lupus of left cheek, under medical 

t eatment twenty-eight years. Applications of X-rays with inter- 
Yr i 

for six months. : ‘ 
et S Mr. R., aged twenty, nose and upper lip. aie ge 

nent en three years. One hundred and fifty-one X-ray treatm n | 
onths. . 

ee ni R. aged forty-eight, nose and right cheek. ae 
Pat ent for ane years. Applications of rays spread over six Hee ; : 

ea A. K., aged thirteen. Nose and upper lip oe or four 
“Twenty-eight applications during three months. 

J ie Pe thts coven. Suffered from lupus of ae 

ince twelve years of age; forty-six applications during eee : 

“Te 6. Miss W., aged twenty-seven. Small spots on both. ¢ ee 

and forehead. Under treatment for four years previously. even 
ray applications during one month. : ae 

“Oe ee seed heen. Lupus of the face. No previous 

a feeling of warmth. < 

follows in some cases, with 

treatment. During two months gave fifteen ‘ray ‘treatments to left ~Je 
“aan 

d ten treatments to right side. 
Ps 8. Miss K., aged forty-six. Upper lip, nose, and both cheeks 
affected; under other treatment for twenty-three years. Treated left 

“9. Miss K., aged thirty-six. Both cheeks and nose affected. 
Medical treatment for eleven years. Sixty-eight applications of - 

_ X-rays.” : : | 

, - the first cases of lupus and tuberculosis of the skin treated with 

Xaays by Jones were exposed as follows: 7 ee 

“The face, which was involved from the hair-line to en = 
lower margin of the jaw, including the entire ear, was ee 1 

heavy lead plate perforated with a hole to correspon fe oe 
involved. Hxposures at four inches: distance were then a : 

with a bow-vacuum tube three times a week, séances lasting from w 
o eight minutes. The length of the exposure and the frequency 

a of treatment was decided. largely by the effect on the — eS 
it was too reddened sittings were made shorter and less frequent. 

A slight dermatitis developed just below the eye and a slight conjunc- 
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tivitis was also produced, but these troubles shortly passed, and, in- — deed, were but trifling in the first instance. The maximum intensity * of the rays was directed toward ‘the lower portion of the area in- ", volved, and this portion Improved more rapidly than the ear and . upper portion. The same plan was adapted to the situation of the lesion in the second case.” | 

Varney discussed the treatihent of lupus by the X-ray in Feb- — ruary, 1901, and compared the stimulating influence on the tissues © with the similar action and results of Finsen’s photo-therapy. He ° stated, “The results are about the same except that the X-ray. is.’ somewhat more rapid in its action, with shorter exposures, and larger 
areas may be treated at a sitting. The treatment of lupus by the ”* A-ray is painless, its exposures are of short duration, and the area. : treated may be of any size or location. There is no scar from the . treatment if the exposure is properly conducted. The time of ex- a 

evident, with much leggy scarred tissue.” ae ; 
In February, 1900, Hall-Edwards reported the case of a boy 

fourteen years old, with lupus of the face, lasting eleven years under — constant treatment. The disease covered nearly the entire face, and © 
had destroyed a great part of the nose. There was also a patch on. 
the instep of the left foot, and this was treated by exposure to X-rays, 
with the tube but one inch from the part. Four exposures were 2 
made, varying from ten to twenty minutes each. The diseased patch: <. then broke down, leaving an ulcerated surface which healed under ..-s careful treatment, and has remained well twelve months. In a: 
second case, a girl had lupus covering the entire face, with the excep- : - tion of the chin, and also a patch about two inches in diameter on 
the right arm. The patch on the arm was successfully treated by 
use of the X-rays. In a third case, a girl who had lupus of the face | 

posure is regulated by the intensity of the rays, and the results are : «| 

” 

and right thigh was treated with a successful result. 

_ Geyser * reported four cases of lupus as follows: 
~ Case 1.—In a sheet of lead a hole was cut to fit the affected area upon the patient’s face, which was about the size of a silver half-dollar. The tube was adjusted at two or three inches from the surface, exposures were made every second day from ten to fifteen minutes. ‘Twelve treatments healed the lesion. 

— “Case 2.—A small lupus patch, diameter about one inch. Treatment same as Case 1. Improvement noted after seventh treat- ment. Entirely healed in sixteen treatments. While clinically re- sembling lupus vulgaris these lesions were neither of them considered to be true lupus, as they healed so easily. | 
* Journal of Electro-Therapeutics, 

s | Sn ae, - this work by Dr.  Prare 165.—Raying Lupus of the Nose. Photographed especially for this work by 
iy K lI] | ] 

. - 

: ; of the of different parts. Two very bad cases affecting the rectum ; one won aes ae 

is almost gone. Doing exceedingly well.’ Note the sheet-lead bent ea ke es 
at for affected nose. It is being tied behind with two pieces of tape to ho es ‘j seen perator is adjusting the tube to position. When the lower pair of ribbons ( 

: . d 1) are also tied have the patient drop his hand to his lap, light up the tube an 

| bs au D ht. 
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affected hand, showing the effect 0 

nasal passage interfering much 

and lips were disappearing 5 

7 had been unable to do. 
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THE X-RAY TREATMENT OF LUPUS 

standing, which had resisted various 

vulgaris was substantiated by path- 

f a specimen taken from the left cheek. 

3 before up to tenth s6ance. A severe dermatitis 

the back of the patient’s right hand, which he 

had been in the habit of resting upon the table directly under the 

tube. The dorsum of the hand was swollen and intensely red, with 

In a few days blebs formed very much after 
severe burning pain. 

wh aft 

dinary burn. The hand was dressed with zine 
the manner of an or 

ith zi 

nd kept so with ordinary bandages. Immediate 1m- 

d. The pain lessened, swelling disappeared, the 

and was at once replaced with sound 

eared across all the nails of the 

f the trophic disturbance at the 

finger on the affected hand had previously been 

less sensitive on manipulation, and ap- 

This pain and stiffness somewhat 

disappeared, and even the contour changed. At the tenth treatment 

little if any improvement could be observed in the condition of the 

face, but the patient insisted that the inside of the mouth and the 

‘nose were improving. The patient stated that an obstruction in the 

with breathing was freed; that the» 

and hard nodules on the inside of her cheeks 

that she felt as though she had more 

and that she could pass her 

thing which for years she 

«<3 Lupus ot eight years’ 

treatments. Diagnosis of lupus 

Treatment same a 

then developed on 

stearate dry, ant 

provement resulted. 

skin peeled in large patches, 

kin. Four weeks later ridges app 

matrix. The index 

swollen, stiff, and more or 

peared like a tuberculous joint. 

swelling, tubercles, 

yoom in which to move her tongue; 

‘tongue between her teeth and lips, some 

séance and thereafter, treatment was changed 

the static spray.” [For full directions see author’s.works on “Static 

tricity.” | ‘ Much improvement ensued even from the first spray 

ent. This was continued for six treatments, when a pause 

two weeks was made to see if the improvement would continue or 

ose. During the first week no change was manifest. About the 

tenth day the affected area appeared to grow worse, and the patient 

‘suffered excruciating pain all over the face, especially in the upper 
ient was unable and lower lips. For three days and nights the pat 

to eat and sleep; the pain became unbearable, and she begged that 

treatment be resumed. Upon commencing treatment all pain imme- 

y vanished. The patient was able to sleep after the first apph-— 

of the spray. The spray treatment has been continued twice 

, or less, and at the time of this report was not completed. 

se 4 was a mild one. The patient objected to miscroscopic 

tion. Rapid improvement was made under the static spray, 

the sixth treatment the patient left for the country.”’ 

a. discussion of these cases a physician present related that 

ently a case of lupus, a chronic case, which had been 

ee number of physicians, but as the patient lived out of 

he could not attend for X-ray or electrical treatment. From 

“ At the eleventh 
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PLATE 168.—Before and after X-ray Treatment. 
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« 3.—Tupus of eight years’ standing, which had. resisted various 

treatments. Diagnosis of lupus vulgaris was substantiated by path- 

ological examination of a specimen taken from the lett cheek. 

Treatment same as before up to tenth séanee. A severe dermatitis 

then developed on the back of the patient’s right hand, which he 

had been in the habit of resting upon the table directly under the 

tube. The dorsum of the hand was swollen and intensely red, with 

severe burning pain. In a few days blebs formed very much after 

the manner of an ordinary burn. The hand was dressed with zine 

stearate dry, and kept so with ordinary bandages. Immediate im-— 

nrovement resulted. The pain lessened, swelling disappeared, the 

skin peeled in large patches, and was at once replaced with sound 

skin. Four weeks later ridges appeared across all the nails of the 

‘affected hand, showing the effect of the trophic disturbance at the 

matrix. The index finger on the affected hand had previously been 

swollen, stiff, and more or less sensitive on manipulation, and ap- 

peared like a tuberculous joint. This pain and stiffness somewhat 

disappeared, and even the contour changed. At the tenth treatment 

little if any improvement could be observed in the condition of the 

face, but the patient insisted that the inside of the mouth and the 

nose were improving. The patient stated that an obstruction in the 

nasal passage interfering much with breathing was freed; that the | 

swelling, tubercles, and hard nodules on the inside of her cheeks 

and lips were disappearing; that she felt as though she had more 

room in which to move her tongue; and that she could pass her 

tongue between her teeth and lips, something which for years she 

had been unable to do. 
“ At the eleventh séance and thereafter, treatment was changed 

to the static spray.” [For full directions see author’s.works on “Static 

Electricity.” | “Much improvement ensued even from the first spray 

treatment. This was continued for six treatments, when a pause 

of two weeks was made to see if the improvement would continue or 

lapse. During the first week no change was manifest. About the 

tenth day the affected area appeared to grow worse, and the patient 

suffered excruciating pain all over the face, especially in the upper 

and lower lips. For three days and nights the patient was unable 

to eat and sleep; the pain became unbearable, and she begged that 

treatment be resumed. Upon commencing treatment all pain imme- 
diately vanished. The patient was able to sleep after the first apph- 
eation of the spray. The spray treatment has been continued twice 

a week, or less, and at the time of this report was not completed. . 

Case 4 was a mild one. The patient objected to miscroscopic 

examination. Rapid improvement was made under the static spray, 
and after the sixth treatment the patient left for the country.” 

“Tn a discussion of these cases a physician present related that 
he had recently a case of lupus, a chronic case, which had been 

treated by a number of physicians, but as the patient lived out of 
the city he could not attend for X-ray or electrical treatment. From 
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its history and symptoms a diagnosis of lupus was made. ‘ Three weeks ago I suggested to the man that he take a 

week, continuing the treatment for four or five months. When I last saw the case the growth had apparently ceased, and there was - 
I have just received a letter, say- 

no further invasion of the tissue. 
ing that the growth had practically healed, had dried up, and that 
the patient felt he was well, but would continue the treatment an- 
other month to make sure.’ ” 

A case of lupus of the face uncured and under further treatment 
by the X-rays was reported by Dr. Hills Cole. 

“My patient had been in the habit of steadying the lead-plate 
protector with his hand during the treatment. Some time ago he | noticed a roughness of the finger-nails of the hand that touched the ~ plate. The distal phalanges of the fingers came above the plate. Marked rugee appeared in the nails, and subsequently the old ones ~ fell off and were replaced by a new growth.” (Avoid this.) 

Pusey contributed the following to the study of lupus: 
“The patient, a married woman aged thirty-eight, was referred 

to me May 8, 1900, with a diagnosis of lupus and for treatment with 
X-rays. The condition at that time is shown in the accompanying 
photograph, Fig. 1, which I took when I first saw her. The extent of the disease on the left side of the face and the neck is indicated in the photograph. It also extended over on the right side of the chin and up on the right cheek beyond the angle of the mouth. 
This entire area was covered with lupus ulcers and unhealthy scars. 
The ulcers were the typical flabby, soft, indolent ulcers of lupus 
covered with reddish-brown crusts. The scars were thick, red, band- 
like, and very disfiguring. The scars were most marked under the 
chin, and they were sufficiently rigid to materially interfere with mo- jon. At many points in the scars there were recurrent ulcers, Typ- ical ‘ apple-jelly ’ tubercles of lupus were easily demonstrable in any 
part of the diseased area. The point of greatest activity of the lupus 
was an area with a diameter of perhaps two inches around the left 
angle of the mouth. The ulcers involved the mucous membrane of 
the lips at this point, but no lesions were found within the buceal 
cavity. There was no evidence of tubercular involvement of the 
deeper structures. There were no deep sinuses and no. tubercular glands. The case was, in short, a lupus and not a scrofuloderma. 

“I have sections made from a piece of tissue taken from the border of an active ulcer. These sections show the structure of tuber- culous tissue. Tubercle bacilli were found in this tissue by me, and independently in other sections by Dr. Roehr, of the Columbus Laboratory. I was fortunate in having the case seen by Dr. H. G. Anthony, professor of dermatology in the Chicago Policlinic, when it first came to me; he agreed in the diagnosis of lupus. 

3 simple magnifying- - glass and concentrate the sun’g rays upon it three or four times a 

eon August 10th treatment was discontinued, Do ee “going away. At that time the only evidence of lupus al ; focus of - ficvas at the angle of the mouth, where there was still a nue 
disease. On September 13th the patient returned; ae th vidence of disease at any point except at the angle of sae ou : re the tubercles persisted. Treatment was resumed with ee Be left angle of the mouth. September 20th the oe les sp 

@ upper lip were breaking down and an elliptical ulcer t i ve 0 
efinger nail had developed, which within the next few days 
to heal. On October 2d some erythema over the exposed = 

developed and treatment was given up until October 8th. By 

« While the lesions wer 

cred with boric-acid vaselin, an 

= a X-rays the ulcers were hgh 

7 y, of a weak bichlorid solution. 

4 Shed with bichlorid solution, 

treatment. 

‘1 within the last mont! | 

aah acid and strychnin, t. i. d. 
argenlous 

| : 
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§ COv- freely ulcerating, the surface wa 

; dj ane morning before the treatment 

lightly cleaned with cotton-sponges wrung 

The ulcers, however, were never 

and the case has had no oe ae 

had no internal treatment of any Kin 

ees a and then only a pill of reduced iron, 
) ; 

« Treatment was begun by exposure to X-rays on May 8th, and 

was continued daily, except Sundays, 

many of the lesions were ¢ 

96th the exposed 

the rays; the lupus 

until May 26th. By May 24th 

learing up and beginning to heal. May 

surfaces showed some reaction from the effects of 

tubercles were brighter in appearance en me 

porders of the ulcers redder. Treatment was discontinued un 
orders 0 

June 4th, by which time the reaction had almost disappeared. The 
un 

s continue 
treatment wa | ! 

nsiderable dermati 
before, when cons 

was confine 

ino healthy skin which ha 

fie ulcers were healing ra 

ily, as June 4th until June 21st, daily, a 

ree s tis developed. This oe 

| iseased tissue and did not involve the surrouna- 

. el been exposed to the rays. At this time 

pidly. The treatment was discontinued 

til July 2d, when reaction had entirely disappeared and almost 
un ) 

all of the ulcers were healed. 

treatment was continued, not 
From July 2d till August 10th the — 

daily, but with a few imtermissions 

of three or four days as the condition of the face indicated. During 

this time there was gr 

maining ulcers healing, tt 

face becoming covered wit 

| “ By the latter part of 

traces of the disease. The 

which from the 
of the effects of t 

and open ulcers. 
rectly over this area on J 

ndition, the re- dual improvement in the condition, - 

Gaclea being absorbed, and the entire sur- 

h healthy scars. 
July he left side of the face showed few 

diseased area on the right ee ee : | : 
of making the exposures had received les 

tie: fe than the left, still showed lupus es 

Accordingly, additional exposures were begun di- 

uly 30th and continued daily in a maximum 
amount until August 10th. Under these extra exposures the lesions 

immediately began to improve and by August 10th had entirely 

% bed 

etober, 8th the last lesion had disappeared. From October 8th to 
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date the patient has had daily exposures on the left side of the chin 

and on the neck under the chin. | : | 
‘These exposures have been continued for two reasons: 1, the 

old keloid-like scars had shown under the exposures great improve- 
ment im flexibility, softness, and color, and it was desired to carry 
this effect as far as possible; 2, to destroy any concealed lesions still 
‘present. Since October 8th I have not been able to find any evi- 
dence of disease. Ee Fae bag | | 
“The results of the treatment are indicated in photograph, Fig. 

2, taken November 10th. There remain now, excepting the scars, 
‘no evidences of the disease; and even should more or less recurrence 
‘of the lupus take place, I believe the results may still be called 
extraordinary. Attention is. called to the character of the scars. 
‘The only thick ones left are those which were in existence before 
the treatment began, and they have become less prominent, much 
‘softer and more pliable. The scars which have taken the place of 
the ulcers present when treatment began are soft, thin, flexible, ~ 
and white, and are as healthy looking as they could possibly be. At 
the beginning the scars on the neck interfered very considerably with © 
‘motion; now they interfere scarcely at all. — | 

“Certainly none of the usual methods of treatment by surgical — 
means could produce such a result.” | 

t 

_ A case of lupus of fifteen years’ duration was reported by Smith. 

“ Frank Nichols, aged about eighty, consulted me for an ulcera- 
‘tion of nose and face which was involving his right eye. I found 
he had a lupus patch which extended from the left side of nose, 
‘going over the bridge and involving the right side of nose and inner . 
canthus of right eye and the inner thirds of the lids, together with 
‘the bulbar conjunctiva. About fifteen years ago he was slightly — 
injured by a chip striking him on the nose, breaking the skin. It 
“never healed over, but slowly increased in size, notwithstanding he 
had been treated by a score of physicians, a few skin-specialists, and 
‘humerous quacks. About a year ago it invaded the eye, since which . 
‘time it had progressed more rapidly in the mucous surface. There 
never was much pain; it bled occasionally and disfigured him much. 
“His general health and family history were good. No specific taint 
was elicited. I made a mask for the face of sheet lead, cutting a 
hole for the nose and diseased part of right eye, and with this : on, exposed him about every fifth day for twenty minutes at a time, : | | PLATE 169.—One of Dr. Holland’s Lupus cases before treatment. The next plate shows 
the diseased surface being placed about two inches from the light. i oO the case after treatment. (Rebman, Ltd.) 
‘He received in all twelve treatments. No medicine whatsoever was ; 
allowed. He was using applications of vaseline at first, but that was 
denied him. Marked improvement commenced after the second 
treatment, and was not interrupted until the sore was completely and 
entirely healed. After the second treatment healthy granulations 
appeared and healing was remarkably speedy. There was no burn- 
Ing from the light, or any other unpleasant symptoms complained of, 
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except a slight headache and a decided ‘ crawling sensation > in the 

sore after the first two treatments. The cicatrix has produced a 

slight ectropion by everting the ‘nner end of the lower lid, and has 

drawn the upper lid down and in, but vision is normal.”’ 

Case of Lupus Erythematosus.—* Mrs. G., aged forty-three. 

Duration of lesion eight years. First X-ray treatment April 1, 19090. 

Face protected with lead mask with hole cut to fit lesion. Used 

high-frequency coil and medium-vacuum tube. Exposed for twenty 

minutes twice daily for three days; then ten minutes twice daily for 

six days; five minutes daily for three days; then three minutes daily 

for three days, a total of fifteen days’ treatment. She remained for 

nearly a week after that to enable me to watch the slightly developed 

dermatitis, which was at no time severe. She returned home with 

a little color over the lupus area, which was left from the burn, and 

it was thinner, cleaner, and in better condition than after the first 

scarification. One week after her return home, word was received 

that her face had entirely healed—nothing remaining to be seen. 

except a few little scars, probably the result of the scarification. 

Four months have now intervened, and her letter of July 28th states: 

‘T was never better, and my face 1s certainly well.’ ”’ 3 

Case of Lupus Vulgaris.—* Mrs. H., aged thirty-eight. Coughs 

a great deal. Examination of lungs, roughened inspiration over 

whole area of left lung, few moist rales, sputum not examined. Six 

years ago was in fair health. Slight hard pin-point elevations ap- 

peared upon the middle of left cheek, gradually increasing in size 

with tendency to aggregate and coalesce. Several ulcers formed 

in the mass, after a period of a month the whole area enlarging, 

involving the cheek, soon presented a hideous appearance. The dis- 

charge was so vile that the patient was almost driven to suicide. Her 

mental condition need not be described. This patient began treat- 

ment February 5, 1901. The same procedure as with the Lupus. 

Erythematosus case, excepting the use of the low-vacuum tube and, 

prolonging the treatment on the fourth, fifth, and sixth days to thirty 

minutes twice daily, carrying her to the sunburn point, then drop- 

ping the time of treatment to five or three minutes in duration, as. 

T deem wise. In this case I produced a severe burn in the centre 

of the large ulcer, and two small points near it. These discharged. 

more profusely than ever. One strange feature in connection with 

this was that after the fourth treatment there was practically no odor. 

“ After the third week of treatment the large ulcer began to heal, 

leaving the two small ones discharging. By the middle of the fourth 

week the two small ones stopped discharging and healing continued 

rapidly. At this point I gave the patient predigested food and Gude
’s . 

Pepto Mangan with good results. Five months have gone by with-. 

out return of the lesion. | 

“Ulcer of Leg.—Male with specific history. Claimed to have 

recovered from syphilis after three months of medical treatment.. 
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Two years later ulcer appeared on the left leg. No varicose condition 
present or history of injury. 

“Treated ulcer with X-rays for scant two weeks. After the first 
week the healing process was quite marked. A week after stopping 
treatment it was almost healed.. Five months have elapsed and the 
patient is well.” (Brackmarr, August, 1901.) % : 

On May 21, 1901, a visiting physician stated to the author that 
he had himself “ cured” three ‘cases of lupus vulgaris with X-rays, 
and another physician in his city had treated fourteen cases and 
cured them all. He regarded X-ray therapy “as a specific for 
lupus.” He also “used it for old ulcers and varicose ulcers with 
good results; also for epithelioma with fine results.” He puts the 
tube at first five inches from the part. Exposes five minutes daily 
at first, and each day gradually puts the tube further and further 
away till it is ten inches off. He watches carefully for irritation, 
and if the part whitens or changes he stops treatment for a few days 
to see what effects appear. If all is well he resumes treatment as 
before. Usually the hair falls out when the head is thus treated, but 
it grows in again. He does not know whether the lead protection is 
needed or not. He “uses it because all do.” He carries a wire from 
a loop in the lead to the ground. Some do not ground the mask. If 
it is used at all it should be grounded the same as a Static electrode. 

The following valued communication was written the author by 
Dr. G. G. Stopford Taylor, of Liverpool, England, to whom fraternal 
acknowledgment is here made: 

‘“T use masks of lead-foil in which openings are cut a little less 
in size than the part to be rayed. Unless they are close fitting the 
rays penetrate beneath the margins of the openings and produce an 
erythematous zone beyond the area of the disease to be acted on. : 
To obviate this I have found it advantageous in some cases to bind a 
large piece of raw cotton firmly over the openings, including that 
portion of the mask surrounding them. The pressure of the raw 
cotton has also another beneficial effect, as it renders the diseased area 
more or less anzemic, and this facilitates the. penetration of the rays. 
This so-called X-ray erythema appears unexpectedly and may prove 
a troublesome complication, for if treatment is not at once suspended 
it continues to spread and naturally causes much anxiety to the pa- 
tient and annoyance to the operator. Fortunately, I have never 
seen,1t cause more than four or five weeks’ delay. The cases in which 
it is most likely to occur are in very superticial forms of disease, or 
over bony prominences, or, where there is an absence of fat as in 
the eyelids. At the commencement of treatment I place the tube 
a hand-breadth from the disease, and, should no improvement occur 
after a few exposures, I lessen the distance. I consider the thera- 

peutic effect of the rays a 
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in the treatment cut an outlet for breathing. The cause of many 
reported ill-effects on normal margins of cases treated has been: 

1. L'oo large a hole in the lead protector. Or (Plate 174), 
2. Failure to fit the edges of the hole in close relation with the 

lesion. Or, Gina. © 
3. The use of tin-foil or other metal in too thin layer for the 

given radiance. Or, | : 
4. Disregard of the axial focus of the rays. Or, | 
5. Indirect contact. between the edges of the metal and the dry 

and healthy skin. 
Avoid all these faults of technic. Keep the eyes closed during 

treatment. Sit the patient in a chair in front of the tube. * Bind 
a layer of surgical cotton over the entire lesion, making it thickest 
at the margins. Then tie the lead mask in position. If the breath- | 
ing outlets are not in the field of treatment bend the lead out in 
front of the mouth to admit air. Press the marginal opening as 
closely as possible down to the covering of cotton. Next level and 

_ focus the anode so that the axis of the rays will coincide with the 
cenire of the lesion. Use a tube giving not less than a good radio- 
graphic degree of radiance. Regulate the electric current to an even 
action of the tube. Place the surface five inches from the tube-wall. 
Then hook a grounding wire from a gas- or water-pipe to a con- 
venient tie-hole of the mask and commence the exposure. Avoid the 
early rule of long daily exposures. Treat the part ten minutes, 
three times a week, at first. Watch for evidence of over-action. 
Lessen or increase the dosage as individual indications arise, accord- 
ing to suggestions throughout these chapters. Do not stop final 
treatment before full restoration is accomplished. An apparent cure 
may develop after such treatment ceases, but recurrence is likely. 
Manage the ordinary care of the case on rational principles. Those 
who have Static machines will find great assistance from special sprays 
as alternate treatment: (Plates 165, 166, 174, 175, 17 GO 1719) 

Lupus patches on other parts of the body.— When neither pro- 
tection of the hair of the head and eyes calls for special care the sheet 
of lead-foil may be prepared in the same way and tied on the part 
with the same care, but can be much legs extensive, and with the 
air of the diaphragm the field of rays allowed to reach the part. can 
be limited very nearly to the area of the lesion itself. Instead of 
sitting the patient in a chair the location of the lesion will often sug- 
gest a recumbent position. The remainder of the treatment is the 
same as described. Do not omit internal prescribing for the general — 
condition of the patient when indications exist. (Plate 164.) 

\. 



PLATE 173.—This plate shows one side view of foil-covered’ mask with space cut for 

treatment of side and chin whiskers on woman’s face. The front shield protects the chest 

and shoulders during the exposures. The patient is seated on a revolving stool during treat- 

ment, the mask and shield grounded by the chain seen at right, the tube placed with its wall 

six inches from the tissues, and a total exposure of twenty minutes is divided upon the four 

areas of the two sides of the face and neck by turning the patient on the stool. Use a medium 

tube.. Use the least current that will excite it properly. Repeat treatment three times a 

week. Watch for the first sign of irritation, and then wait till it subsides. Permanent 
_ depilation requires patience and careful treatment. 

CHAPTER XL 
a 

X-RAY REMOVAL OF SUPERFLUOUS HAIRS 

Resutts AND Mrruops or TREATMENT. 

Temporary and Accidental Alopecia from X-Ray Exposures.—It 

has happened in quite a number of cases that an undesired loss of 

hair followed either radiographic or therapeutic X-ray exposures about 

the head. It has grown in again in all reported cases. The tem- 

porary loss of hair from exposures made for other purposes is quite 

a different matter from treatment directed especially and persistently 

to the atrophy of the hair follicles. Clinical evidence thus far shows 

that permanent depilation is only brought about by use of the X-rays 

in a methodical manner. To those who meet with the undesired by- 

effect of alopecia in some other employment of X-ray therapy (ts 

occurrence in radiography being now extremely rare) it is reassur- 

ing to feel certain that the lost hair will be restored. But, on the 

other hand, this fact lends uncertainty to the treatment of objection- 

able hypertrichosis. Up to the present time many practitioners have 

not distinguished between the management. of the two cases, and 

without reason assume that permanent effects are impossible. For 

instance, a Western physician lately wrote to a medical journal as 

follows: ; 

“For some time I have been seeing reports of the use of the 

Roentger-ray for the removal of hair from the skin, all advocat- 

ing this form of light-therapy for the purpose. My limited but very 

satisfactory experience in this line has led me to a conclusion oppos- 

ing the opinions of the writers of the above-mentioned reports. if 

once made several long fluoroscopic examinations of a young boy, 
and also made a skiagram; another operator did the same, and some 
time later it was noticed that the hair on one side of the head, in a 
strip about half an inch wide, came out. It returned completely 
after a time. For about a year I was making various experiments 
with the X-ray, making many skiagrams of my left hand, and. also 
using it as a test-piece in fluoroscopic work; a typical X-ray derma- 
titis resulted, marked by itching papules, swollen, cracked, cedematous 
skin, and loss of the hair from the back of the hand; I stopped using 
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my hand in the way, and after a while complete recovery took place; 
there is Just as much hair on the back of this hand as is on the other 
one.” : 

In many cases it is important to know that a return growth may 

be confidently expected, yet it is equally important to observe that 
temporary effects are the result of temporary treatment or exposure, 

while permanent effects, when these are directly sought, are the result . 
of the reverse of temporary exposures, and are secured only by long - 

lasting and definite treatment directed to the end in view. That 

satistactory results can be obtained has been conclusively established 

‘by many workers in different parts of the medical world. We will 
‘now consider the specific treatment of hypertrichosis and describe - 

the technie. ! oO 

Permanent Depilation by X-Rays.—Scattered profusely among the 

rich treasures of information in the two preceding chapters are many 
important allusions to this subject. The reader may study them in 
their proper context. The abundance of related experience per- 

mits us to abridge this chapter to a single further contribution—a 
study of dosage offered by Wood. When read in conjunction with 
Dr. Sharpe’s exceedingly valuable study of the effective treatment 

of hypertrichosis in our chapter on skin diseases there will be little 
to add save the technic. — 

“A woman aged twenty-two consulted me in November, 1898, 
on account of a considerable overgrowth of hair on the face. The 
history given was that fourteen months previously one inferior 
turbinate bone had been removed, and that about three months sub- 
sequently the hair on her face, which had not been excessive, took 
on active growth. During the two or three months before her visit 
it had become conspicuous and excited comment. She was a healthy- 
looking fresh-complexioned brunette; bodily functions regular; 
nothing remarkable about the hairy scalp; hair on body said to be 
normal. On the upper lip, from a point half an inch from the mid- 
dle line, and extending outward on each side for three-quarters of 
an inch, there was a moderately close growth of dark, rather thick 
hairs, mostly about a quarter of an inch long. In front of the ears 
there was a slight excess of hair, and this growth continued on each 
side, down to the angle of the jaws, the length of the hairs increas- 
ing to this point. On the chin the hairy growth was most conspicu- 
ous.and disfiguring. From the point extending one inch upward, 
three-quarters backward, and one inch transversely, there is a 
groundwork of closely set down, and in addition numerous thick 
dark hairs, from one-eighth of an inch to one inch in length. 

“Tt was decided to first treat this area, and to begin with the front 
part of the chin, the rest of the face and neck being protected with 
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a lead-foil mask. The sittings took place, when possible, six times 

a week, and the duration of each sitting was ten minutes. The anode 

was between six and seven inches from the skin. The primary cur- 

rent was five amperes, and the number of interruptions between 250 

and 300 per second. After fourteen exposures it was noticed that 

the darker hairs had lost some of their lustre, and a week later there 

was an obvious lessening in their number. The hairs shed were brittle 

and pale in color, with atrophic bulbs, while microscopically the 

normal striation was indistinct and the medullary substance appeared 

to be collected into separate nodes, with clear intervening spaces. 

During this period occasional reddening of the skin was noticed. 

Treatment continued till forty-five exposures had been given to the 

point of the chin, when the whole of the thick and downy growth 

had disappeared, except nine hairs, which remained at least a week 

after the total removal of the others. 
“Mechanical interference having previously been avoided, it was 

now desired to ascertain the condition of these residual hairs. By 

making gentle traction on one it was found that it was really separated 

at its bulb, which was deeply placed, but was held by a more super- 

ficial part of the root-sheath. Therefore, the rest were left un- 

touched. It was now clear that the object aimed at had been attained, 

and as the skin was somewhat reddened treatment was ordered to 

be given thereafter only to the under surface of the chin. ‘This 

message to assistant miscarried, so that the front received a few 

more exposures, and a sharp dermatitis ensued, which, however, 

speedily subsided under simple treatment. ‘Twenty exposures were 

also given to the under part of the chin, and ten consecutively to the 

cheeks. The result some eight months after cessation of treatment 
can probably be safely judged, since for three months there has been 
no change in the condition. The front of the chin, which received 
more than forty-five exposures, remains quite free from down and 
hair. The under surface, which had twenty exposures, is cleared 
of down, but within three months after suspension of treatment a 
few thick hairs returned. Their number, however, has not since 
increased, and they are so sparse that electrolysis is indicated for 
them. The cheeks, which had only a small number of exposures, 
temporarily lost their hair, but it has grown as before. | 

“Tt would seem then that for depilation ten short exposures are 
useless; that about twenty exposures will clear the ground for 
electrolysis, while some number between twenty and fifty will prob- 
ably result in permanent depilation. It is to be expected that this 
number may be reduced by further experience, so that a treatment 
which neither pains nor disfigures may take its proper position in 
practical therapeutics.” | 

Technic for Facial Depilation with X-Rays.—For small local super- 
fluous hairs limited to one area cut out a lead mask as for a case of 

lupus and proceed in the usual manner. For more general hairy 
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growths get a common “ false face,” such as are sold for about fifteen 
cents at toy stores. Fit it on the patient’s face, and, with a lead pencil, 

mark on the outside of the mask the areas from which the hairs are 
to be removed. Take off the mask and cut out the parts as marked. 

Next glue pasteboard wings at the sides and on top of this mask 

to extend beyond all tissues and normal hair needing protection. 

When diy and secure cut pieces of the “ tea lead-foil, No. 1,” men- 
tioned in our chapter on Screens, of which every operator should 
keep a stock, and mould them on the outside of the pattern built: 

up by the mask and its wings. In holes in the back insert two tie- 
strings to secure it on the head. Make a breathing opening for the 
nose and double the thickness of the foil over the parts that will be 

most exposed and need most protection during treatment. See In- 
struction Plate No. 173 illustrating device complete. | 

Next take a sheet of common card-board about two feet long 

and eighteen inches wide, cut out a half-circle at the top to fit around 
the neck, and cover the outer surface with a layer of the foil glued 
at the edges, to shield the bony prominences of the shoulders, the 
chest, hands, etc., during exposure. Once made and adapted to a 

patient these shields will last indefinitely and serve for all treat- 
ment the case may need. Next proceed as follows: 

Connect a medium tube giving ample radiance in a holder which 

will permit free movement of position when the tube is in action. 

Seat the patient on a revolving chair in front of the tube and close. 
to it. Have the tube ready to start into action and then tie on the 
face-mask; place the chest-shield in front of the patient so as to 

protect all necessary parts; have the patient support it by her hands 

held low down at the sides out of reach of the rays; hook the ground- 
ing chain over both shield and mask, and turn either side of the face 
toward the tube to begin the treatment. Place the tube so that the 
axis of the rays is square with the exposed area of the face, with the 
tube-wall about five inches from the skin. Turn on the current and 
light up the tube. The two sides of the cheeks and the two sides of 
the chin and neck may be considered four areas to successively bring 
into the direct field of the axis of the rays, for oblique rays are so 

much legs effective that they do not constitute treatment. Have 
the patient first hold one side of a cheek steadily in the field of rays 
for five minutes, then without stopping the tube direct her to turn 

the face so as to bring one half the chin into the field, and, while 
raying this region, shift the level of the tube as needed to reach all 
parts, and also have the patient raise or lower the head and chin | 

according as the under or outer surface is being treated. In five 
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‘yninutes make another quarter turn, and finish a total séance of 

twenty minutes with the rays on the last area. 

Keep the tube evenly excited all the time, and turn the patient 

with care against her getting too close to it. Some shifting of the 

position of the tube is required to reach under the chin. One level 

will not treat all the areas. Especially avoid letting the patient 

drop the chin carelessly too close to the tube, as this region has thin 

tissues which irritate rather easily. Also note that a stiff high collar, 

such as some wear, will be rubbing on the under surface of the neck 

all the time, daily, and create a predisposing condition of irritation. 

This will easily tan a brown or get up an erythema. The safeguard 

is in maintaining distance and not letting the tube get up to one 

or two inches from the skin. At the close of the sitting remove the 

tube out of the way, take off the mask and shield, and, if any irrita- 

tion arises, remove it with a sedative application. This is usually 

an emollient ointment prescribed by the physician, but may be the 

sedative static breeze as taught by the author. 

Repeat exactly the same exposure every second day till either 

ome slight tanning effect, or reddening, or other sign of action ap- 

pears, and then stop all treatment for a week to observe the cumula- 

tive effects. If no action appears visible after, say, ten treatments 

stop anyway. There ought to be no irritation with a careful dosage, 

and the patient may think that nothing is being accomplished. — She 

must understand, however, that safe action is slow action, and re- 

sults will take time. 

After the week of tentative rest resume treatment as before, and 

give another series of about ten treatments with a week’s rest at the 

end for observation. If more than merely nominal discoloration of 

the skin has occurred increase the distance of the tube two or three 
inches. If any sign of erythema appears reduce the length of each 

exposure after a rest till all irritation disappears. When the skin 

begins to feel somewhat stiff and sore, and, finally, when bleaching 

of the hairs can be observed, yet having avoided dermatitis, the first 
stage of treatment is nearing an end. Continue sittings till most of 
the hairs fall out naturally as the patient rubs the face with the towel 

after washing as usual. Do not pull out any hairs forcibly at any 
time. At intervals of about one month make a series of three or 
four exposures to abort any tendency to return. Gradually lengthen 

the interval as time shows the results to be complete, and, finally, 
stop all treatment with instructions for the patient to report for a 

few sittings if in future time any new hairs appear. 
Regulate the current to work the tube well without an excess of 
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electrical action. Do not force a tube after it becomes resistant, but 
take another and let the first rest. After the early series of ex- 
posures watch for the appearance of incipient itching, or redness, 
or any sign that the skin has been acted on. The irritability of the 
tissues which discloses these symptoms is controlled in the following 
manner better than by any emollient unguent.. Remove the tube 
after the depilation treatment and seat the patient on the static plat- 
form connected by a metallic contact with the positive prime con- 
ductor. Ground the negative pole to the water-pipe or gas fixture. 
Ground a polished brass-point electrode. Start the machine into 
just sufficient speed of the plates to give a strong breeze without 
liability of spark. As the plates begin to turn, quickly bring the 
point of the electrode up to within two inches of the bare surfaces 
of the face which have been X-rayed. Gently move the breeze over all 

_the parts till they are cool, soothed, and refreshed. Five minutes is 
sufficient to. give complete relief. When the condition has advanced 
to the pains, stiffness, and other mild symptoms described by various 
writers in previous chapters, this sedative application will delight the 
patient by almost magically restoring the feeling of the face to 
normal. It can be applied after each X-ray exposure when needed. 
The method must conform to the author’s teachings in order to secure 
the effects. An irritating spray must not be used. ' 

PGHAPIER XLI 

CUTANEOUS CANCER AND RODENT ULCER 

PF octap Resuurs of X-Ray THERAPY. ‘Muruons EMPLOYED. 

A very large number of medical men are now eae in test- 

ing the effects of X-ray discharges on. superficral forms 0 ae 

Few final reports have yet reached print. Palliation may ae 

the patient, yet deep malignant disease has not won its ae wi : 

out reason, and if X-rays prove less potent than some now = : 

will be cause for thankfulness if they improve upon the knife. a : 

they are demonstrating an important action which deserves the fulles 

development and test cannot be doubted. From private oe is 

hear of remarkable results now in progress in various parts of this 

: | nd, though conservatism country in cases of cancers and sarcomas, and, 2g | 

awaits on time for the announcement of any radical conclusion, uF 

think that the published selections here presented will be deeme 

under-estimates of X-ray value by workers with the matured technics 

which the future has in store. Statistics and reports of the past regard- 

ing the X-ray treatment of cancer should not be accepted as the measure 

of future results. Some cases were treated too timidly, some too 

actively, some stopped treatment much too soon, some ae 

had not yet the experience to direct the action, and, perhaps, mos 

men who look back to their earlier cases now feel that they know 

how to do better. Many partial failures with a new remedy are due 

to faults in method, and with an intelligent selection of the case, a 
skilled management of the treatment, and the essential persistence in 

treatment till not only surface indications have been met, but the 

patient has really had all the benefit that can be given him, we shall 
in future see greater success and more permanent effects than many 
now suppose possible. The author is convinced that many operators 

have failed to employ adequate dosage and sufficient persistence. 
Dosage is as important in all forms of physical therapeutics as it is 
in drug therapeutics, and when administrations can be based on scien- 

tific dosage results will improve. As there is practically no risk what- 

ever in attempting to relieve and prolong life by this method, we 
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urge the careful study of this chapter by all physicians and surgeons — 
and _a judicious comparison with the results of operative interference. 

We first submit for study Chamberlain’s explicit report of May, 
1901, on the “ X-Ray Treatment of Cancer ” in his practice. 

“The object of this paper * is to report a few cases of cancer 
treated with the X-ray, and to make a few deductions therefrom, in 
the hope that others may be influenced to continue the experiments 
‘and assist in robbing one of the most dreaded diseases of some of its 
horrors. | | i oie 

‘The following cases were treated with the ray generated in a 
Monell tube connected with a ten-plate Wimshurst Static machine. 
Tubes of varying vacuum were used, from one so soft that the ray 
could barely penetrate the hand, to one so hard.as to give a ray of 
the greatest penetrating power. eo tNeaC Gre . 

_“ Most of the treatments, however, were given with the highest 
vacuum or so-called hard tubes. The distance of the tubes from the 
parts treated varied at times from three to ten inches, and the time 
of exposure from three to ten minutes. The best results. were’ ob- 
tained with high tubes at a distance of four to five inches, treating 
for six minutes at each exposure. The frequency of treatments 
varied from daily to’twice a week, until some effect was noticed. 
This effect, in the case of an open sore or mucous surface, consisted 
in the appearance of an exudation, grayish in color, which, when 
stripped off, left a bleeding surface. In the cases of a skin surface © 
this effect consisted in the appearance of a redness which is described 
as being from a dermatitis; in none of my cases, however, was this 
so-called dermatitis accompanied by any itching or burning sensa-— 
tion. The effect referred to did not appear before the eighth day 
following the first treatment, in some cases it was delayed for three 
weeks; the average, however, was about the tenth day. As soon as 
either exudation or redness appeared the treatments were reduced 
to three or four a week. 

“As far as possible the healthy tissue surrounding the growth 
was protected by lead rolled very thin, or four thicknesses of tin-foil 

such as is used by florists. When hypertrophic granulations were 
present they began to melt away about the time the exudate appeared, 
and a healthy healing liné usually appeared within a month. 

“ When hairy parts were exposed the hair fell out with one ex- 
ception; but in all cases where sufficient time has elapsed, the hair 
has grown again. In cases of open secreting surfaces, the secretions 
were rapidly lessened; but in one case, where the deep cervical glands 
were septic the formation of pus seemed augmented by the applica- 
tion of the ray, from which I argue that the ray is not germicidal. 

“Case 1.—A physician, seventy-five years old, who reported his 
own case. He had an epithelioma which began as a scale on the skin 

* Journal of Electro-Therapeutics. 
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e angle south and the wing of the nose on the right 

i ee none a deep open sore, which refused to heal 

at ! Ss ae by operation. A similar growth started at the wing 

a lett note ‘which increased, as did the first one, and was also 

Beier d. This one returned and was again removed. it returned 

: i= cwever and ate away almost half of the nose, including the 

ae inous portion of the vomer, a portion of the upper lip, a 

hole im the left cheek, which extended to the malar bone and 

a near the left eye. It invaded the mouth and ate away a 

Be ot the gums on the left side, so that it was impossible to 

Be ticnte solid food. The entire sore surface, including ae inside 

of the nostril, was covered with easily bleeding fungous aa le 

After about six weeks of treatment all pain and burning ha lone 

and there was positive evidence of healing. In four mont 4 as 

he had gained about twenty pounds of flesh, was able to & x) - 

food again, and the sore was healed with the exception of a a 

space over the edge of the vomer and on the maxillary bone ‘ oN 

the incisors. At these points the cicatricial tissue was so thin ~ : 

blood supply was so limited that the surface seemed ready to sa 

down. Occasional mild treatments were continued for some weeks 

till this surface healed over. My last reports from the dector, some 

four months later, were that he remained well, had resumed his es 

tice, and had bought himself a Static machine for the purpose © 

betw 

_ treating similar cases. 

own 
i 

+i 
4 

the application of numerous cancer plasters. I was compelled to re- 

able cancer of the cervix. 

Een 

 thaimia had begun. The accompanying photograph, marked Case 

“ Case 2.—A man of sixty-five years with an epithelioma on the 

left temple, and involving the left orbit, having destroyed the lower 

eyelid and eaten a hole into the nostril at the site of the mner ae 

thus. This patient had submitted to several surgical operations an 

“move the eyeball to save the other eye, in which sympathetic oph- 

2, shows this patient’s condition as he came to me, and also his 

"appearance after the sore was healed. The white patch on the side 

¢ a of his nose is a piece of cotton placed there to cover the hole in his 

nostril. The patient remains well to date also. 
“Case 3—A woman, aged fifty-four, suffering from an inoper- 

She had an offensive leucorrhcea, was 

*® anzemic from hemorrhages, which had been recurring for the last 
months previous to her consulting me. She had passed the 

enopause one year before the first hemorrhage occurred. Her 

isband, a physician, was giving her morphine to relieve her pain. 
“Ten-minute treatments were given daily through a Ferguson 
“lum. After eight treatments the characteristic exudate began 
ppear on the cervix, the offensive discharge was much decreased 

hough there had been no change in the local measures used), and 
_ she did not have any more hemorrhages from that time on. After 

the twelfth day she had treatments three times only per week, and 
of five minutes’ duration, which was increased in a few days to seven 
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and one-half minutes each. Her pain was very much relieved, and | the abdominal distention disappeared.. She unfortunately had the morphine habit, so that the opiate could not be withdrawn at once ; but her husband was withdrawing it gradually. After two months and ten days’ treatments had been given, and we were very much encouraged by so many favorable signs, our patient suddenly de- veloped signs of cerebral embolism, from which she succumbed about. two weeks later. She had no renal or cardiac lesion, and a question still remains whether the source of the embolism was in the uterus. - and from too rapid disintegration of the cancer caused by too vigor- ous treatment, or whether the hypodermic needle struck a vein. “ Case 4.—A man, aged sixty years, with a smoker’s cancer of about four years’ duration. The growth began oni the left side of the lower lip. Two years ago glandular involvement appeared under the right submaxilla. This patient’s condition when he presented _ himself for treatment may be seen at a glance by referring to the accompanying photograph, marked Case 4, and the effect of the X-ray treatment on the case is also to be seen. All the mouth, ex- cept a small portion of the upper lip, right side, has been eaten away; there was almost universal involvement of the lymphatic glands of the neck, the inferior maxillary bone has been eaten in two at the chin, so that the two sides move independently. The glands of the throat were so indurated and enlarged as to threaten suffoca- tion by pressure. The whole face was swollen; and hypertrophic — granulations filled the wound and everted its edges. The treatment has entirely disposed of the hypertrophic granulations, removed the swelling from the face, relieved the dyspncea, inverted the everted edges of the wound, has relieved the pain, and allowed the general condition to improve very much. Time only will tell whether the. case will be cured, a result that I hardly yet dare to expect. How- ever, if nothing more is accomplished than what is here demon- strated, the treatment cannot be said to be a failure. The case is still under treatment. 
“Case 5.—A man, aged thirty-nine years, noticed a hard scale on his cheek six months ago, which he picked off. The scale soon reformed and grew so as to form a red papule with signs of breaking down in the centre. There may be a question as to the diagnosis of this case, but it seemed sufliciently clear to me to include in this report. Three treatments a week for six weeks resulted in the entire disappearance of the growth, and now, four months later, there is still no appearance of its return. 2 “ Case 6.—A woman, aged thirty-two. Three and one-half years ago the crown of the wisdom tooth on the right side of the lower maxilla broke off, leaving a ragged edge. This tooth irritated the side and base of the tongue, finally resulting in an ulcer which has resisted every effort to heal, and has been repeatedly diagnosed as cancer of the tongue. There was a small glandular enlargement in the neck near the base of the tongue. One and one-half years ago 
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with temporary benefit. After- 

tor poe es was ete pain. Twelve 

ee ae ave considerable relief from the pain and reduced 

eee of the ve somewhat; but the patient became restless and 
© Sets 

ie. 7 oes aged fifty-seven years, having a smoker’ S can- 

f ae ears’ duration, which had eaten away the entire lower ap 

Pt cae el rather close to the chin, with a secondary growt 

aS ie chin. This case showed evident signs of healing at first, 

cae 4 a tore is a tendency for the ulcerative process to extend 

ee. ke inside of the cheek. All we have gained in this case is 

ae from pain and suppression of all tendency to form hyper- 

optic granulations. This case is still under treatment. oe 

“Case 8.—A man, aged forty-four years, whose p vtog Bh 

accompanies this report, being marked Case 8, Berenice eee - 

cerating growth on the left side of the face, three ine if in ( : ue ; 

also a large secondary glandular enlargement as : e = eae 

small one under the chin. The eye was much inflamed, eee ae 

nodule with an ulcerating apex involved the lowed: evel & oe 

cancer resulted from the kick of a horse four years ago; Ve Js | 

growth has been almost ee during ey at es : ae 
xtensive operation was done in an ; 

Ba eis wos followed by several secondary operations with ve 

pie object in view. All failed, however, and Seve tee 

to without success. When this patient presented = e oe Sen 

stand or walk alone, but was assisted by .two. people.. : one 

averaged 130 beats per minute. He was extremely ae e u 
‘suffered tortures from the painfulness of the disease, relying a # 
antikamnia and codein in large doses for relief. in ee e 
treme cleanliness the sore was very offensive and was ee arging’ 
freely. Now, after five-months’ treatment, this man walks many 

~ plocks a day without assistance, requires no opiate, is free from 
offensive odor, and the sore has healed to a marked degree, as shown 
in the accompanying photograph. ee 
a Case jaan man, aged sixty-four years, had an epithelioma on 
the ala nasi of four years’ standing. The growth measured one inch in 

_ length and one-third of an inch in width, and was separated from 
the inside of the nostril by tissue hardly thicker than tissue-paper. 

T'wo-months’ treatment healed the sore, which I am sure remains 
"healed, or the patient would have been back again. | 

“Case 10.—A man, aged about fifty years, had several scabbed 
ts on his face, with the history of removal of the first one that 
>. 

_ appeared with the knife. This soon recurred, with others, and on 
second removal the specimen was examined with the microscope and 
pronounced epithelioma. I gave two ten-minute treatments to two 
of these spots, with an interval of a day, and let him go South to 
his business with directions to return in a month. He did not return 
till four months had passed, however, when I found the two spots 
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treated were clean and healthy. I then nents the remaining spots 
in a similar manner, and have not heard from him since. 

“Case 11.—A man, aged fifty-nine years, had an epithelioma of 
the lip which started about: two years ago. It never amounted to 
much till a year ago, when he consulted a physician, who said it was 
cancer, and should be removed. He accordingly submitted-to an 
operation. About a month later it reappeared, and he had it imme- 
diately removed, only to have it recur in about two weeks. He had 
it removed the third time, and it recurred in less than a week; so 
he refused to have any further operative work, but went to a cancer 
hospital, where chloride of zinc plasters were used. After some five- 
months’ treatment in that institution the growth had progressed 
rapidly, so as to involve the right side of the lower jaw as far back 
as the angle, the inner side: of “the cheek, the cervical glands of the 
neck very extensively and almost as low as the clavicle, underneath 
the chin, and there -was some glandular involvement on the other 
side. | When presented to me he had been living some months on 
liquid food, and the septic condition of the cervical glands was so 
bad as to cause a daily rise of temperature to 101°. There was 
constant oozing of large quantities of pus from many sinuses; there 
was a large hole in the right cheek with everted edges, from which 
protruded a fungus mass of unhealthy granulation-tissue. The pulse 
in this case averaged about 110 per minute. Three-months’ treat- 
ment resulted in the disappearance of the fungus granulations, reduc- 

_ tion of the swelling of the face, relief of the pain, and some tempo- 
rary increase of strength. The treatment seemed only to increase the 

_ formation of pus in the tissue, however, which interfered. materially 
with the progress of the case. This patient finally succumbed to the 
prolonged’ suppuration. 

“Case 12.—A man, aged thirty-nine, had his left testicle in- 
jured four years ago. The organ had pained him at times ever since. 
About a year ago he noticed it was growing larger quite rapidly. 
Last March the organ was removed and examined microscopically 
and pronounced to be a carcinoma. Four months later the patient 
had a recurrence of the pain, and examination revealed a nodule in 
the inguinal canal on the cord. This nodule seemed to be attached 
to the surrounding tissue, and was declared by the surgeon who had 
operated in the first place, and by two others in consultation, to be 
a recurrence of the cancer. The patient, being discouraged by the 
failure of the first operation, refused to have a second, and decided 
to try the X-ray. After six-weeks’ treatments of three. per week for 
six minutes, each at five inches distance, the nodule has entirely dis- 
appeared, as has also the pain. The surgeon above referred to ex- 
amined the case after the treatments and concurred in the opinion 
Just. stated. 
“Case 13.—A woman, aged sixty-five years, was annoyed by a 
small scale which appeared on her cheek in front of the left ear. 
This scale:itehed and burned so she scratched it off. It immediately 

“How not to do it.” For a small lesion of the lid do not cut hole in mask larger than the 

Piate 174.--Instruction Plate showing 

Do not lay the metal directly on the skin. 

whole eye. 

Photographed for this work by Dr. G. Stopford Taylor, Liverpool, Eng. 
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PLATE 147.—Photograph No. 1 shows the extent of the lesion in Dr; Pfahler’s second ae 

at the time X-ray treatment was begun. No. 2 shows the reduction of the lesion ee in 

thirty-four exposures before the patient died from complications. Photograph No. 3s nome 

lesion on right lower eyelid of Dr. Pfahler’s third case of epithelioma before treatment was 

begun. Fig. No. 4 shows the result of treatment. 

Fe a ERED 

“ot 

eae 

7 

_ CUTANEOUS CANCER AND RODENT ULCER = 434 

returned, to be scratched off again. After repeated removal and 
recurrence it developed into a small nodule the size of a dime, with 
a disposition to ulcerate in the centre; and the itching now amounted 
to pain. There was a small glandular enlargement below and in 
front of the ear. About a dozen treatments, given three per week, 
resulted in the entire disappearance of the nodule without scarring 
the surface, and there is no sign of return, though four months have - 
passed since treatments were stopped. | | 

“I pass to the following deductions from the cases reported, 
_viz.: that the application of the X-ray is capable (1) of healing 
epithelioma of the face without deep glandular involvement; (2) in 
some cases at least, of relieving the pains of cancer; (8) of destroying 

» the exuberant granulations of cancers which are the source of much 
offensive discharge as well as increased disfigurement; (4) of remov- 
ing incipient epithelioma without production of scar; and (5) of 
accomplishing all these things without pain.” e 

Johnson and Merrill reported as follows: 

“We are firmly convinced that, by means of the proper applica- 
tion of this agent under conditions of no practical discomfort to the 
patient, we can bring about the painless removal of slow-growing 
epitheliomas. These growths, especially when they occur on the 
face, are very disfiguring; if allowed to progress they produce a con- 
dition loathsome in the extreme. Treatment of such cases by the 
X-rays leaves a remaining defect that is incomparably better in cos- 
metic results than that which must accompany extirpation by knife 
or caustic. Furthermore, our experiments lead us to believe that even 
in inoperable cases of carcinoma attacking superficial parts, we may 
gwve great relief from pain and can even slightly prolong life. If we 
can dispense with the use of opiates in this class of cases and free the 
putients from pain while leaving the intellect clear and digestion un- 
disturbed, we have made a great improvement in the therapeutics of 
this condition. 

“To substantiate our statements we offer the following reports 
of cases already treated. : 

“Case 1.—Mr. G., aged forty-five. His father died of cancer 
of the lower jaw. Light or ten years ago he noticed on his left cheek 
a small pimple. In 1894 the diseased area was removed and the 
actual cautery applied. A year later the ulcer had returned, larger 
than before; a second operation was performed with apparent suc- 

cess, but in three years the disease had returned in full force and a 
second centre had developed on the right side of the nose. The sev- 
eral surgeons who had had charge of the case pronounced it epithe- 
lioma. | 

“ The applications with the X-ray commenced September 6, 1899, 
and continued until October 9th. The exposures were made every 
other day until fifteen were given, ten to the nose and five to. the 
cheek. A marked reduction in the quantity of the discharge was.the 

ree See ae 
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first result noted. This appeared in about three days. Then the 
scab of dried secretion which formed over these surfaces would form 
more slowly and remain adherent longer each time. 

“The last exposure, made with an extremely active tube, set up 
a severe dermatitis, though the application lasted only five minutes. 
The surfaces became inflamed, the discharge profuse and watery; a 
typical X-ray burn was produced. Treatment was suspended for six 
weeks. At the end of that time a healthy cicatrix-had formed over. 
both areas. When last seen, six months after the last exposure, 
smooth white scars slightly depressed, invisible at a distance from 
the patient, had replaced the original ulcers. 

“Oase 2.—Mr. I., aged forty-eight, applied for treatment Feb- 
ruary 17, 1900. Five years earlier the tip of his nose was accidentally 
scratched and, while the place was still raw, it was bitten by a fly. 
The part immediately became very pdinful ‘and began to swell. 
Thinking that he had been poisoned, he constlted a physician at once, 
with the result that vigorous treatment with chemical caustic con- 
tinued from that time until the above date. His physicians diagnosed 
the disease as lupus vulgaris. es , 

“A small piece of the edge of the ulcer of the right side was re- 
moved fora microscopic examination; the result proved the disease 
to be an epithelial cancer and not lupus. | 

“We began treatment at once, exposing the right side of the 
nose on every alternate day until it had had three exposures of an 
average length of six minutes each. One week later the left side 

was given two treatments. An interruption of three weeks followed, — 
during which time a mild inflammation set up in and about the can- 
cerous tissue. On March 31st*the second photograph here repro- 
duced was taken. As the left side had not completely healed over 
it was given three more exposures. On April 14th, the entire ex- 
ternal surface was covered with healthy skin. A small diseased cen- 
tre still:.remained, however, about the perforation in the septum. 
Treatment at this place commenced May 12th. The area is now 
progressing rapidly toward healthy tissue, though sufficient time has 
not yet elapsed to effect a complete cure. L 

“The accompanying photographs, taken February 17th an 
March 31st, indicate better than any description the original condi- 
tion and the improvement. : 

“Case 3.—B. C., aged sixty. Some time in the latter part of 
the summer of 1899, he noticed a small abrasion about the middle 
of the lower lip at the junction of the skin and mucous membrane. 
This became painful and spread steadily until the patient applied 
for treatment February 21, 1900. 

“The original condition was as follows: ‘ At the middle of edge 
of the lower lip is a small tumor, almost spherical in shape, 2.5 centi- 
metres in diameter, extending about equally over the mucous and 
skin surfaces. Where the surface is not covered with a crust, it dis- 
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charges a bloody, foul-smelling serum. — The patient complains of 

constant pain in the diseased part.’ aoe 

“ A small piece removed for microscopic examination proved it 

to be epithelioma, as is shown by thé accompanying photomicro- — 

graphs. oe | 
“Treatment was instituted at once. The growth was exposed 

to the action of the focus tube on every second day for four exposures. 

There followed an intermission of eighteen days to determine the © 

severity of the dermatitis produced. March 20th treatment was re- 

newed and three additional exposures were given. 

“The results noted are, first, a disappearance of pain in the lip 

which followed the first treatment and remained permanent; second, 

the quantity of the discharge was lessened and the discharge itself 

lost its offensive character; third, very little dermatitis was produced 

and the tumor did not diminish in size. The patient did not return 

for treatment after March 23d. Improvement in this case consisted — 

in the relief from pain and from the offensive discharge. 

“ Case 4.—Mrs. S., aged thirty-three. After her third child had 

‘been weaned she noticed a tumor in the right breast which rapidly 

increased in size. Her physician advised removal and excised the 

entire breast in the early part of the year 1899. A few months later — 

the tumor returned and a second operation was necessary. . This also 

was unsuccessful. Removal by paste was then undertaken, and these 

applications continued until the patient came to us in April, 1900. 
“The following observations were then made: ‘'The patient is 

weak and anzemic, has no appetite, and complains of much pain in 

and about the scar of the first operation. This extends from the axilla 
to the sternum, which, with the surrounding skin, is bound tightly 
down to the ribs beneath. Above this scar at the axillary end there 
is a small nodule which may be due either to a diseased gland or to 
the puckering of the tissue in the contraction to form the scar. This 
had escaped the patient’s notice and was not observed until we called 
her attention to it. A little internal to the mammary line above 
the scar is a tumor, about five centimetres in diameter. This mass, 
like the scar-tissue, is tightly bound to the ribs, and while not pain- 
ful to the touch is a centre from which at intervals shooting pains 
radiate. This tumor has sharp, well-defined margins. Below the 
scar, on the sternum, is an open ulcer from which a tumor is said 
to have been removed by paste only a week previous. This applica- 

a tion had been made three times here without effecting a cure. There 
ow, however, a sear slightly external to this place, from which a tumor 
_ 1s said to have been successfully removed by this process. 

_ “Treatment began over this open place first, then over the large 
subcutaneous tumor, and, lastly, over the nodule at the anterior 
border of the axilla. The time during which the patient has been 

under treatment extended from April 9th to the time of writing, 
May 21st. 

é e e e 
. ‘During this interval the patient has experienced absolute re- 

~~ 



440 _ STUDIES IN X-RAY THERAPY x a 

lief from pain, has increased in weight and has improved in general | 
appearance. ‘he open discharging ulcer has been changed to a cica- 
trix, over the centre of which a dry scab one centimetre in diameter — 
has remained for twelve days. The original opening was four centi- 
metres in diameter. The margin of the large tumor has softened, 
and its diameter has reduced one centimetre. The tumor also seems | 
to be less prominent. No change has yet been observed in the nodule 
owing to the shortness of the time it lias been under treatment. The 
entire relief from pain and the generally improved condition of the 
patient would seem to justify the treatment, though the report at 
this time is necessarily incomplete. Treatment will continue for — 
the present. Se 

“ Case 5.—Mr. P. C., aged seventy-two years. He says his pres- 
ent trouble dates from a razor cut, of the external nasal septum, -in- 
flicted several years ago. This would not heal, for he kept continually 
scratching and rubbing it, on account of its intense itching. His 
nose before the onset of the disease was thin, sharp, and straight, but 
it has gradually taken on the bulbous, knot-like appearance, shown in 
the accompanying photograph. »The external surface of nose ap? 
pears shghtly reddened and presents five ulcerating surfaces, which 
are only slightly depressed. They discharge a considerable quantity 
of purulent serum, having a disagreeable odor. A section taken from 
the nose for microscopic examination proved it to be a typical epithe- 
lioma. Patient complains of great itching in nose. 3 

“Treatment- began at once, July 1, 1900, with an exposure of 
the whole end of the nose for seven minutes to the most intense 
burning ray we could produce. Although a decided dermatitis ap- 
peared by the end of the week, treatments of twenty minutes each 
were given on July 7th, 9th, 12th, and 16th. The whole surface 
exposed soon developed into one large discharging ulcer which did 
not commence to granulate over for three weeks. By the end of 
August the nose had become entirely covered over by new skin and 
very much diminished in size. The second photograph was taken 
November 2d, just four months after Fig. 6, and shows an appar- 
ently complete return to the normal. | ae 

“ Case 6.—Mr. M., aged fifty-five, presented himself for treat- 
ment August 8, 1900. He had a small superficial ulcer four to five 
millimetres in diameter on the tip of his nose. This presented a 
slightly depressed, easily bleeding surface from which exuded a small 
amount of serum. He said that for two years this had been treated 
by dermatologists and others without any beneficial result. In fact 
the place became progressively larger and worse. It never dis- 
charged more than enough to keep it covered with scales, or later a 
scab. A portion for microscopic examination was not obtairiable, but 
the symptoms, history, and appearance all warrant the diagnosis of 
epithelioma. ee a | 

“Treatment was commenced August 3d, with an exposure of 
seven minutes. This was followed by seven-minute exposures on 

Puarr 178.—Case treated by Dr. F. H. Blackmarr, Chicago. “ Mrs. G., age fifty-two, 

scirrhus cancer of the right breast. Photograph shows the hopeless aspect of case, Under 

treatment for one month; X-ray exposures; only soft tube used ; severe burn resulted. 

Hardened area disappearing ; lymphatics still involved. Marked improvement as far as ce 

. discharge, and odor is concerned. Photograph shows method of support of arm for ieee 

of glands in the axillary region. Mask hanging upon standard at the left of patient an 

above coil, is my form of lead mask for small areas of exposures, closing all the openings 

except the small one, and as I desire to enlarge opening for larger areas, I simply turn the 

disks of lead from the centre upward. Treatment of this case averaged twenty minutes daily 

z one week, fifteen minutes daily for the second week, and ten minutes for the third week, 

radually shortening the time of exposure until ‘burn’ develops, or marked improvement 

become evident. The position of the tube is not shown in the photograph, but should be 

sed within six inches of the breast.” 
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each of the following dates, August 8th, 11th, and 13th. The part 

of the nose treated reacted promptly, but the inflammation produced 

was not severe enough to cause profuse discharge or slough. The 

surface promptly healed over, and two weeks later no remnant of 

the disease was apparent. There has been no sign of recurrence up 

to the present time, November 23, 1900. 

“ At the time of exposure the patient experiences no uncomfort- 

able sense of heat. In fact, there is no sensation whatever. The 

time required for the treatment is not burdensome in view of the 

palliative results which occur almost immediately and the permanent 

benefit obtained in a few weeks. The photographs of case two were 

taken only six weeks apart. The relief from pain followed the first 

treatment in three cases. This is surprising when one considers the 

persistent character of the pain in these cancerous growths. Cases 

one and three show far better cosmetic results than could have fol- 

lowed radical surgical interference.” : 

We are able to supplement this report by a personal letter from 

Dr. Johnson, written July 24, 1901, kindly giving the author the 

following information: “We have since treated several additional 

cases, with results that are encouraging to us. Of the six cases re- 

ported in December, 1900, Nos. 3 and 4 have since died; Nos. 1 and. 

9 are still under occasional treatment for outbreaks in new localities 

near the original ulcers. Nos. 5 and 6 are still completely well, with — 

no sign of recurrence.” | 

Six cases of cancer have been treated by Dr. G. E. Pfahler, As- 

 gistant Chief Resident Physician and Skiagrapher to the Philadelphia 

Hospital, who reports three of them as follows: * 

“ Oase 1—A white woman, aged seventy, admitted to the hos- 

pital July 5, 1900, for senile dementia. Family history negative. 

Twelve years ago a small sore developed on the bridge of the nose 

under the bridge of her spectacles. A crust soon covered the sore. 

Each time it was removed and reformed the ulcer was a little larger. 

This increase in size became more rapid during the last year. It 

was especially noticeable after her admission to the hospital. Her 
mental condition improved, and she was transferred to the skin 
ward. The growth on the nose was diagnosed as cancer by the visit- 

ing surgeons and dermatologists, and was considered inoperable. 
After consultation with the dermatologist on duty we decided to 

expose the growth to X-rays. At this time the cancer involved the 
entire base of the nose, was 3.5 centimetres in diameter and ex- 

tended into the inner canthus of both eyes. 
“Treatment was begun February 12, 1901. All of the face but 

the cancer was covered with a lead-mask. Ten-minute exposures 

* From “Treatment of Cutaneous Canc A ; : er by the X-Rays,’’ read at the second annual 
moeune of the American Roentgen-Ray Society, Bufialo, September 11, 1901. 
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were made every second day with the part ten inches from the tube. 
Ihe current to the primary of the coil was ten amperes. The tube 
was a self-regulating type. It was adjusted for a ‘soft light’ to a 
vacuum corresponding to a parallel spark-gap of from four to s1x 
centimetres. The first effect was a drying of the secretions, noticeable 
after two days. Then a crust formed and the edge assumed a heal- 
ing appearance. After two weeks the ulcer began to heal from the 
edges and was one centimetre less in diameter. ~ In three months the 
ulcer was reduced to five centimetres in diameter and -was replaced — 
by healthy scar-tissue except at the inner canthus. In this region 
it was much improved, but not yet healed. I regret that a photo- 
graph was not made at this time. The patient then had an outbreak 
of insanity and treatment had to stop. Her general health also 
failed. We were again able to resume treatment in the early part 
of August, 1901. The exposures were now made longer and at a 
shorter space from the tube. A dermatitis resulted, producing a 
superficial ulceration which is now healing rapidly. 

“Case 2.—W. S. Male, aged fifty-seven, brought to the hospital 
October 29, 1900, with general paresis. ‘One sister died of carcinoma 
and another of phthisis. Four years ago a small warty growth de- 
veloped at the inner canthus of the left eye. ‘This increased in size 
and soon ulcerated. A diagnosis of epithelioma was made and X-ray 
treatment begun March 8, 1901. At this time, as the photograph 
shows, the cancer involved the inner canthus of the left eye, and 
both lids to the extent of two-thirds of the palpebral tissue, and down- 
ward half the length of the nose. One of the left submaxillary 
glands was enlarged. The same technic was used as in the former 
case. After the first two exposures a lessening of secretion was noted, 
and after one month of treatment the lower portion of the growth 
had been replaced by apparently healthy skin. There was a gradual 
improvement despite the fact that the patient’s general condition 
was growing progressively worse. On account of the difficulty in 
handling him the intervals between treatment had to be increased, but 
by July 17th the open surface was reduced to five centimetres, and 
this was granulating. The epithelioma had been replaced with what 
appeared to be healthy skin (except the margin of the open surface, 
which was thickened), and the indurated sub-maxillary gland had dis- 
appeared. I expected him to be well of the cancer in a week or two 
more, when, on July 17, 1901, he died of one of the episodes of his 
general paresis. The accompanying photograph shows his condition 
at that time. I wish to add that in this case it was impossible to 
shield the eye completely by the lead mask, but no bad results fol- 
lowed, not even a conjunctivitis. He had in all thirty-four exposures. 

“Case 3.—D. H., male, aged seventy. One sister died of a 
growth about the knee which had existed five years; otherwise 
family history was negative: Four years ago a small papule de- 
veloped on his lower right eyelid. This never disappeared, but as 
fast as a crust formed it would be torn off, leaving the growth each 
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time a little larger than before. During the past year it has in- 
creased more rapidly in size. A. diagnosis of epithelioma was made 
by three, the visiting dermatologist, a surgeon, and an oppo Tien 
gist, and X-ray treatment was begun on April 26, 1901. At this 
time an elevated ulcerating growth occupied one-half of the central 
portion of the lower eyelid. (See Plates 176 and 177.) 

“The technic of treatment was the same as before, except as to 
frequency. ‘This was governed by the effects produced, and varied 
from one to nine days. In each instance the inflammatory reaction 
was allowed to disappear before repeating the exposure. The ulcer . 
was completely healed by nineteen exposures covering two months. 
It has remained healthy during the two and a half months since 
treatment ceased. The ulcer has been replaced by healthy skin and 
a scar not more than one millimetre wide, which is freely movable. 
I use the word ‘ scar’ here for want of a better term. It lacks, how- 
ever, the characteristics of true scar-tissue, and 1g only a smooth white 
area in the skin. This covers a furrow which indicates the site of 
the previous destruction of the deeper tissues. The result obtained 
in this case is shown by the photograph taken two months after begin- 
ning the X-ray treatment. JI have treated three other cases, all of 
which show improvement but are not yet well at this writing. 

Dr. Hopkins recently reports: 

“ A change in the energizing force from the alternating current 
to the Static machine worked by an electric motor has certainly in- 
creased the effect of the ray on the diseased tissue. The time of ex- 
posure is a very important consideration in the treatment of this 

_ disease. At Hamburg, through the courtesy of Dr. Albers-Schon- 
burg, I saw some skin cases under treatment. The time of exposure 
varied from ten to fifteen minutes ; this is the general practice in 
Germany in treating skin diseases, particularly psoriasis, eczema, and 

lupus. I have reduced my exposures from thirty down to fifteen and 
five minutes, more often the latter period. My assistant and the parts 
of the patient which were not to be treated, I have found were well 
protected by several layers of lead-foil, glued to pasteboard or more — 

_ exible material, making an opening in this screen where the rays 
___are desired to act. I have yet to see in my own hands, or those of 
‘tay assistants, a case where any of the healthy tissues have been in- 

___jured by treatment with an X-ray tube. 
“The distance of the diseased portion of the body from the tube 

is also an important consideration. In my exposures I vary the dis- 
tance from twelve to thirty inches; this is altogether governed by 
the effect desired, and is difficult to lay down by rule. Where daily 
exposures are to be made, the tube should be at a greater distance 
from the patient, than where exposures are to be made at longer in- 
tervals. he errors to be avoided are too long exposures, too short a ~ 
distance between the tube and the patient, and improper apparatus.” 

~  ©When this method by the X-ray is accepted as a general and 
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safe treatment by the profession at large, fewer women will conceal 
the existence of a growth in the mammary gland than is now the case, 
as there is such an inborn dread in all of us of the use of the knife. 
The laity should be made to understand that there is another method 
of procedure in the treatment of malignant disease than by the use 
of the much-dreaded knife. I am personally as fond of the use of 
the knife as any surgeon, where it is best for the patient, so I can 
lay down the above rule with more propriety than men who are 
opposed to, or, not skilled in, surgery. The following case illustrates 
the benefit of the X-ray treatment in cases where there is no breaking 
down of tissue, and the mammary gland alone is involved, the axil- 
lary glands presenting no evidence of infection. 

‘“ No. 8.—Mrs. Aurille M., aged sixty-eight years, married, has 
had no children, always healthy. Her grandfather died of cancer. 
Several months ago slight pains called attention to her right breast, 
which on examination proved to be somewhat enlarged. It continued 
to increase in size until it was twice as large as the left. She con- 
sulted me on January 22, 1901, as she heard I was using ‘ electricity ’ 
in the treatment of cancer, and wanted my opinion. I was frank 
with her, and told her that the knife was the proven treatment, but. 
that I was experimenting with the X-ray in such cases. She said 
she had come to me because she was not willing to subject herself - 
to the knife, and wanted to try treatment by the ray even though 
it was in an experimental stage. The next day she took her first treat- _ 
ment. ‘This was January 23d, and the exposure was five minutes; 
24th, eight minutes; 25th, seven minutes; 26th, ten minutes; ,28th, 
eight minutes; 29th, eight minutes; 30th, eight minutes; 31st, eight 
minutes. We could detect a change in the density and size of the 
gland by this time, and the breast felt more comfortable. February 
Ist, exposure eight minutes; 2d, fifteen minutes; 4th, ten minutes; 
Sth, eight minutes; 6th, seven minutes; 7th, seven minutes; 8th, 
seven minutes. She was improving so rapidly, and the breast was so 
much reduced in size that I suggested an intermission of treatment 
for a week or ten days. February 16th she presented herself again 
and the condition of the tumor continued satisfactory. Treatment 
was twelve minutes; 18th, twelve minutes; 19th, twelve minutes; 
21st, ten minutes; 22d, ten minutes, and as she was going away 
for ten days on the 23d I exposed for eighteen minutes. March 2d, 
twelve minutes; 13th, eighteen minutes; 28th, not having had 
treatment for two weeks I gave a twenty-minute exposure. All the 
time the tumor had continued to decrease, and was nearly as small 
as the normal breast. As she was going to her country home for the 
summer on May ist, I deemed it wise to give her a few more treat- 
ments and try to bring the right breast absolutely down to the size 
of the left. With this end in view I gave her the following treat- 
ments: March 30th, eight minutes; April 1st, ten minutes; 5th, 

ten minutes; 8th, ten minutes; 10th, eight minutes; 12th, eight 
minutes; 16th, eight minutes; 18th, eight minutes. As the breast 
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was practically reduced to the size of the healthy one and all dis- 

agreeable sensations had ceased, I saw no further occasion for treat- 

ment, but cautioned her to report to me on the least. increase of size, 

or return of pain in the breast. This she said she would do. 

“Tn all these cases the first effect observed is a decrease in the 

density of the tumor. This change in consistency governs very 

largely the time of exposure, for, should we carry this process too far, 

necrosis of tissue would occur. This is a condition which we must 

studiously try to avoid. Experience has demonstrated that it is not 

necessary to carry the treatment to this extent even in advanced 

cases, as they will heal under less exposure than is necessary to pro- 

duce complete destruction of the diseased area. In cases that have 

broken down and ulcerated, the effect of the X-ray treatment shows. 

itself very promptly. Jn these cases the exposure is not of necessity 
more prolonged than in milder cases, as one would naturally expect. 

_ “T have had a very interesting case where I have used a com- 

bination of the X-ray and Finsen light. This case was a patient who 

had had the left breast amputated and the entire axillary plexus of 

glands removed, as they were involved in the disease. ‘The exten- 

sive wound healed promptly, but the cicatrix subsequently broke 

down and began to ulcerate. The necrosis was an inch deep. Yet . 

under the combined influence of X-rays and violet and ultra-violet —- 

rays of the Finsen apparatus, the cicatrix has completely healed. : 

A fungating cancer of the breast was recently brought to me for 

treatment, the hardened right breast was at least seven and one-half 

inches in diameter. The discharge was offensive; but after a few 

treatments with the X-ray the character of the discharge changed 

and the odor disappeared; the fungating mass has retracted; the 

whole breast is softening, and the patient is relieved of all the pain 
and discomfort she was suffering. She says, ‘if the treatment does 
nothing more than make me as comfortable as I am now it is quite 
worth while.’ Though final conclusions must be deferred I am sure 
that we can be perfectly justified in-advising our patients to use this 
form of treatment.” (September 7, 1901.) 

“Mr. S.—Cancer of epithelial variety on right side of face. The 
eancer had eaten out the right side of the nose and had almost reached 
the orbit. ‘The patient suffered severely; discharge and odor very 
bad; diagnosis confirmed by several consultants and a prognosis of 

_ three months limit of life was made. Treatment was begun a little 

_ Over two years ago. A low tube and an improperly fitting mask 
_ Caused the patient to be burned unnecessarily, but it was among my 

first cases. However, after the effects of the burn disappeared the 
face healed rapidly. Soon after the first treatment the odor, pain, 

and discharge were gone. The site has been perfectly healthy since 
treatment was stopped nearly two years ago and appears likely to 
remain so.” (Brackmarr, August, 1901.) See Plate 179. 

Andrew Clarke has reported (British Medical Journal) a case 
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of carcinoma of the breast too far advanced for operation, in which 
the use of X-rays for nine weeks produced a marked improvement. 
Exposures were made for fifteen minutes at a time,. five days each 
week. The ulceration and discharge greatly diminished, the axillary 
glands became smaller, and general improvement followed. In sev- 
eral papers during the early part of 1901 Williams expressed the 
opinion that we have in the radiation from a Crookes tube a valuable 
therapeutic agent in epithelioma, and that the beneficent action of 
the X-rays can be brought about without causing a burn. With- 
out causing pain and without any caustic action the application of 
the X-rays is followed by a cessation of foul and almost unbearable 
odors, a lessening of the discharge, and diminution of the size-of the 
growth. Even if its curative action is found to be limited to super- 
ficial growths, it may be of use as a means of relieving the painful 
features of other forms of the disease. In one special case reported, 
five-minute exposures were made nearly every day for some weeks. 
Experience has suggested that so long a period of treatment is un- ~ 
necessary. The diagnosis of epidermoid cancer was confirmed by 
histological examination and a picture of the case showed the ulcerated 
and indurated margin of the lower lip, the induration extending 
some little distance into the tissue. A lymphatic gland under the ° 
lower jaw on the right side was enlarged. At the close of treat-" 
ment the-induration had disappeared; the lip where the growth had 
been was without a scar and perfectly smooth and soft; the en- 
largement of the lymphatic gland had disappeared; and, except a 
little increase in width on the affected side, there was nothing ab-- 
normal in its appearance. Later, this increase in width diminished 
so that the cosmetic effect was perfectly satisfactory. 

Dr. J. H. Sequeira reports a series of twelve cases of rodent ulcer 
which he has treated by the X-rays. The current used was one of 
from three to four amperes; the coil was a ten-inch spark, and the 
tube was placed about six inches from the ulcer, the adjacent parts 
of the skin being protected by a layer of lead-foil. The treatment 
lasted ten minutes and was repeated daily. So far the author has 
only treated cases deemed to be unsuitable for operation. Of his 
twelve cases, eight are still under treatment and four are under 
observation, the ulcers having healed. In no case has there been a 
disappointing result, and all the cases still wnder treatment are in 
various stages of healing. : : 

Stembeck reported, in April, 1901, a case of rodent ulcer on the 
tip of the nose of a woman, aged sixty-seven, treated by X-rays. 
They were applied for ten minutes daily, with the tube at four inches. 
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_ Reaction occurred after four sittings, and on the tenth pus appeared. 

After thirty-five treatments the ulcer was more healthy, | and the 
epidermis began to grow in from the edges. After a short interval 
the sittings were increased to fifteen minutes, and a second reaction 

took place followed by improvement.’ The epidermis grew over the 

ulcer, the edges flattened down, and in a month a smooth cicatrix 
was left differing little from the facial epidermis, and surrounded 
by a slightly raised border. ‘The ulcer had been present nine years. 
In other chapters of this section we have several references to the 

treatment of rodent ulcer, and shall make no attempt to collect addi- 
tional cases here. Many of the large European hospitals which are 
doing active therapeutic work with X-rays report the daily treat: | 
ment of a dozen or more cases of Rodent ulcer in the X-ray clinic. 
Results are praised very highly. 3 | 

In July, 1901, the Electrical and Radiographic Department of 
the London Hospital was treating daily by X-rays some three or four 
dozen cases of skin disease, of which about half were rodent ulcer 

and the other half lupus. In the Finsen Light Department of the 
same hospital, the number of cases treated each day was about 100, 
chiefly lupus. The opportunities for comparison’ on such a scale. 

should determine the relative merits of each method. At the date - 

reported the discharges from X-ray tubes appeared to be more efhi- 
cient than concentrated light in the treatment of rodent ulcer. At 

the beginning of 1902 we find a great increase in hospital work of 
this nature in many quarters of the globe. We still, however, await 
results in cases of internal cancer. _ | 

Method of X-Ray Treatment.—The technic in all these ulcerat- 

ing lesions is practically the same as explicitly taught in our study 

of lupus. Vary the details of dosage according to the observed 
effects, but follow the same principles in all. The greatest possible 
benefit will be given most patients by combining the use of Static 
electricity with X-ray exposures. Employ this current alternately, 
both for local assistance and especially for its great capacity to im- 
prove the general nutrition and well-being of the patient. Correct 

methods of technic have been taught by the author in his writings 
on this form of apparatus. ‘Those who know Static electricity only 
im its common routine applications will be greatly pleased to learn 
how to enormously increase its efficiency in these cases. Many cases 
of sarcoma have been tentatively treated with X-rays, and many are 
encouraged by the results. In all classes of cases treated by electrical 

radiations of any kind the best results have been gained when the 
lesion has presented an exposed surface. Affected glands under sound 
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skin have not yielded as good results. A few cases of internal can- 
cers have been treated and much benefit has been claimed by some. 
At this writing we can only leave the subject to investigation and 
further research. See Plates 174, 175, 176, 178, 179, and 180 for 
pictorial methods. Also note remarks on page 73 regarding lead 
masks for malignant disease. Study carefully our entire section on 

" X-ray therapy and apply the principles to any given case. Our pict- — 

ures of technique, photographed especially for this work, show clearly — 

how to proceed in a variety of cases. 

CHAPTER XLII 

TUBERCULOSIS AND X-RAY THERAPY 

LABORATORY AND CrintcaL Resuits. TEcunic ror X-Ray TREATMENT. 

Ir the X-ray was demonstrably capable of carrying with its pene- : 

trating capacity an electro-chemical action destructive of microbes 

into the tissues, the treatment of consumption would be solved. Some 

have thought that the problem was nearly as simple as this, and have 

accepted as final the early conclusions of Rieder. It is the author’s 

personal opinion that the action (if any) of X-rays upon tuberculous 

internal tissues ought to have been proved long ere this, but proof 

is still wanted. Owing to the fact that X-rays penetrate so freely 

the human body it would apparently be of immense therapeutic im- 

portance if it could be proved that they possessed the properties of 

destroying germs or retarding their growth or of so increasing tissue 

resistance as to aid nature in overpowering bacilli. Theoretically, 

it ought to be very easy to prove this one way or the other. After 

four years of active research and a large therapeutic experience, it 

ought to be settled whether or not the X-ray will carry through the 

tissues the one decisive action for which the profession waits. | 

Practically the question appears to be very difficult to settle, and 

is as open in 1902 as it was in 1896. When a culture in any tube 
is exposed by an investigator it may be exposed at a greater or less 
distance, for a longer or shorter time, to a discharge of a higher or 
lower intensity, and the media may differ; hence, discordant state- 

ments and discrepancies appear which bewilder us with the uncer- 
tainties of scientific bacteriology. Some authors kill bacilli with 

X-rays, some make them grow more slowly, some stimulate them to 
increase activity and growth, and some grow them gradually to death. 

When cultures are X-rayed they may be influenced by: _ a 

1. I'he X-rays proper. 
. The cathode rays. 
. Electrical actions. 
. Ozone generated by the electrical discharge. 
. Increase of temperature. 

449 
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6. Chemical or other changes in the media. 
7. Light from the tube, or other source. 
These would seem to be controllable factors. Light can be ex: 

cluded by inclosing the tubes in black paper the same as a photo-— 
graphic plate. The culture can be replaced sufficiently distant from 
the anode to be beyond the reach of cathode rays and the electro- 
static field. Ozone can be eliminated, and it would certainly ‘seem 
that long ere this the question should have been decided. We will not 
confuse the reader by citing at length any of the more important — 
but conflicting contributions on this subject. However positive the. 
evidence may be in any single report we are obliged to regret that 
proot of direct germicidal action is not conclusive. Much of the 
applause given X-rays in tuberculosis and parasitic skin diseases has 
been based upon the supposition that X-ray therapy was, in fact, the 
long-sought antiseptic therapy, and even if it is not possible to 
demonstrate this with culture tubes and biological incubators, it ought 
to be possible to do it in the simplest manner upon the living patient. 
If X-rays carry with them through the tissues any destructive in- 
fluence on bacilli then we should be able to place a tuberculous pa- 
tient in the path of the rays and in the course of time find out from 
the sputum whether or not there was any destruction of the bacilli. 
Ten competent clinicians experimenting each on ten different patients 
for a year should be able to settle the matter regardless of other meth- 
ods. Whether or not the benefits derived from X-ray treatment in 
hundreds of reported cases have any relation to germ-destroying 
properties in the rays, it is certain that if the rays actually and readily 
kill tubercle bacilli the fact ought to be susceptible of proof. Clinical 
proof of the possession of this property would be one of the most 
gratifying contributions which the opening of the twentieth century 
could offer the medical profession. _ 

Space will not permit us to repeat here the reports on both sides 
of the controversy respecting the ability of X-rays to destroy germs. 
At least six eminent authorities could be quoted on each side. The 
effect produced on cultures of micro-organisms and of tubercle bacilli 
by exposure to X-rays has received world-wide study and is of the 
greatest interest, but it is still a clinical problem. We cannot place 
too much reliance on the behavior of guinea-pigs under X-rays, nor 
on the results with patients who at the same time have other ap- 
proved treatment. Yet the impression is growing that X-ray therapy 
has a useful field in pulmonary tuberculosis. . Personally the author 
believes that the rays must be demonstrated to possess an actual 
bactericidal power before they can be accepted as superior to other 

PLATE 181.—Raying a Case of Pulmonary Tuberculosis. The camera has made the tube 

appear too high. Level the axis of the rays directly upon the diseased area. The plate shows 
_ the operator inspecting the progress of the disease with the fluoroscope. In a. systematic 

course of treatment expose the back of the patient at one sitting and the front at the ne 

sitting, and alternate at successive séances. A chair with an open back to support ne 

patient should be used. 
Photographed exclusively for this work by Dr. Jicinsky, who reports: : J. H., age 

twenty-six, fluoroscope shows slight haziness over both apices; anode focussed directly upon 
diseased area ; tube twelve inches from surface of body ; exposure ten minutes at first four 
times a week, then three times a week. Used improved German tube and ten-plate Static 
machine. After two months’ treatment patient had gained ten pounds. Nightsweats ceased ; 

: + as : d coughed no more. Regulated personal hygiene, but gave no medication. Feels improved an 
haziness nearly gone.” 
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PLATE 184.—Osteo-sarcoma of the Os Calcis. (Rebman, Ltd.) 
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forms of efficient electricity. If the rays are merely an indirect 
nutritional agent without specific influence upon the bacilli the au- 
thor considers that we have more flexible, various, and effective thera- 
peutic resources in galvanic, static, and high-frequency electric cur-— 
rents than in the attenuated discharge which is associated with the 
phenomena of X-rays. But this opinion will not be maintained if 
evidence to the contrary is established. This chapter will now close 
with a recent report from a physician whose results should induce 
many to investigate the subject. 

“My attention was first. called to the possibilities of its use in 
tuberculosis three years ago by the relief that was found by the 
patient on making a radiograph of a tubercular knee-joint. I made 
an exposure of ten minutes with the inefficient apparatus then in use, 
and got a good negative, but the surgeon wished a different view 
and I repeated the exposure four days later. The patient claimed 
that he had the first relief from pain he had experienced for many 
months. ‘I'wo weeks afterward he came back and begged for another 
exposure, and after a consultation it was refused. The subsequent 
history will be found later on. This case set me to experimenting 
on a few cases of tubercular. joints that came to my clinic, and I 
found that one injection of iodoform emulsion and subsequent treat- 
ment with the ray usually was followed by immediate improvement 
and a subsequent recovery. It might be mentioned in passing that 
iodotorm fluoresces beautifully under the ray. (See Plates 161, 162, 
and 163.) | . | 

‘A bad case of pulmonary tuberculosis presented itself at this 
time. He had been under treatment for a number of months at the 
clinic, and was getting so weak that it was only with the greatest 
difficulty that he could get to the hospital. And he was very anxious 
to have a radiograph taken of his lung, and to humor him I took it; 
and he came back and asked me to use it again, as he had felt bet- 
ter than he had for some time. I had him come twice per week 
and take treatments, not expecting it would do him any good. No 
special change was noted until he had taken six treatments, when 
his cough left him and his temperature became normal. When he 
took his tenth treatment he reported that he had gained twelve 
pounds in weight and had been working for a week; the subsequent 
history will be found in the report of the case. I will report briefly 
a few of the cases that I have treated with the ray. They are fairly 
representative of the whole number of thirteen cases of pulmonary 
and five cases of joint tuberculosis that I have submitted to the ray 
treatment. It is of interest to say that they are all enjoying good 
health at present and pursuing their various vocations as if they had 
not suffered from the dread disease. As yet no relapses have been 
noted, but are being carefully looked for and will be promptly treated 
if noted. (See Plates 181 and 182.) 
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“ Case 1.—John M., aged twenty-six, single. Met with an acci- 

dent July 10, 1896, by falling off a wagon, and as he went to work 

the next day he apparently did not meet with an injury. August 

20, 1896, he found that his knee-joint seemed to be weak and he had 

difficulty in using it, and it grew steadily worse until he could not 

bear his weight upon it. The joint became swollen and painful on 

pressure, and a marked atrophy was noticed of the muscles. He 

consulted an eminent surgeon and a diagnosis of tuberculosis was 

made and he was advised to have iodoform injected into the joint. 

He submitted to eight injections without stopping the process, and 

then had the leg put up in plaster for four months; and when 

it was removed it was so bad that an amputation or an excision was 

advised, and he was sent to me to determine by means of a radiograph 

which would be advisable. | : ‘ 

“Two radiographs were taken of the joint four days apart, and 

the exposure was ten minutes each time with the apparatus then in 

use; and the patient claimed so much relief that he begged for 

further exposures, and after a consultation with the surgeon it was 

refused. It is interesting to know that the patient did not receive 

any more treatment of any kind, but recovered the use of his joint 

-n about four months and at the same time his health and 1s work- 

ing every day driving a team. : 

“ Case 2.—William F., aged twenty-eight, married, pulmonary 

tuberculosis. Had been under treatment for four months and was 

steadily growing worse. Temperature 101.5, severe cough, sputa 

contained tubercle bacilli and streptococci; he had night sweats and 

a profuse diarrhoea. Treatment was given at his request and with 

no hope of success. Treatment was given twice a week with a very 

high-vacuum tube. No special improvement was noticed for four 

weeks, when he began to slowly improve and gain in weight, slept 

better, sputa lessened in amount and became more liquid and ¢on- 

tained less bacilli, and the fever gradually left him, until at the end 

of ten weeks he was discharged; and, although a few bacilli are - 

found occasionally, as far as can be told he is in good health and 

working every day. ; 

“Case 3.—Margarette L., aged twenty-four, widow, one child, 

poorly nourished. Developed pulmonary tuberculosis five months 

previous to consulting me, when | was called to see her for a severe 

hemorrhage from the lung. Both lungs were involved and the bacilli 

tuberculosis were found in great quantities. She was so feeble and 

exhausted that it did not seem that there was even a remote»possibility 

that she could recover. It took two weeks of careful nursing to 

bring back strength to allow her to ride to my office for treatments. 

And the first two calls were made in a cab. She subsequently came 

on the street cars, as she improved. After six treatments I put her 

on tonics, when the improvement was rapid. She increased in weight 

from ninety-three pounds to 118, the most she ever weighed. She 

_ has resumed her place as a waitress in a restaurant and works twelve 

q PuaTe 185.—Multi : ‘ Multiple Osteoma. The electrotype gives a very faint idea of the diagnostic 
| value of the negative. (Rebman, Ltd.) 



SSE 
M
N
D
 

SLE 
T
E
A
R
 

TIS 
Oe 

-
 

: 
: 

‘ 
; 

P 
: 

sider 
s
 

siehieamasacahs 
ai 

rate 
aif 

pafiiipalleesieeaas 
— 

: 
= 

% 
i
e
e
e
 

6
 e
e
 

S
S
e
S
 

S
a
t
e
 

i
c
 

a
i
e
 

sE
SS

 
c
e
e
 

e
n
e
 

e
e
e
 

e
e
 

S
S
 
=
H
 

= 
= 

S
S
S
 

S
S
 

e
a
a
e
S
a
o
e
e
e
e
e
E
E
—
E
—
E
—
E
E
E
E
E
—
—
—
E
—
—
—
—
 

d having been 

Ltd.) ’ 

ev1ious an s pr 

(Rebman ts. 

ght year 

in 

injury ei 

xed in plaster spl iods fi 

of Knee from 

a o joy Be ° 4 a ° her} 

—Bony Ankylo 
ice tw 

PLATE 187 ) Ltd. ’ (Rebman PLATE 186.—Osteo-sarcoma of the Ulna. 



cs ——e atl op’ a SN ee ee ee a oe > » —_——— bah 

TUBERCULOSIS AND X-RAY THERAPY — 403 

hours per day and has been doing it for months. I have been able 
-- to find tubercle bacilli only twice in the last year. The above cases 

are a fair sample of the rest that I have treated.” (Burpicx, July, 

1901.) | - : | | i 

Technic for X-Ray Treatment of Pulmonary Tuberculosis.—Query H 

| from physician: “I have a tuberculous patient whom I wish to ex- : 

| pose to X-ray therapy. There is some consolidation of the upper left 

.. apex and also dulness over spine in lower region. Patient has only | , 

slight temperature, slightly increased pulse, no night sweats or coughs. | i 

| _ Appetite normal, bowels regular; in a word, incipient tuberculosis. 

- How near ought the tube to be placed to the chest (front or rear’), 

what length of éxposure allowed, and how often?” | 

- Answer. Strip the thorax, either entirely or down to close-fit- 

ting underclothing. Seat the patient on a revolving stool facing a 
_ tube with its wall eight inches from the tissues, and with its focus 
} levelled at right angles to the third rib. Use a good tube giving brill- 

jant radiance. If you have the author’s gauge to test the radiance 

with use at least Xs. Between patient and tube fix a grounded metal 

screen (say, fifteen inches square), with its lower border just below 

a the slightly raised chin to cut off action from the face, and especially oo ee 

from the hair. Begin the exposure with the axis of rays focussed 

on the apex of one side. Direct the patient to gradually turn the | 

body so that during a séance of twenty minutes, each affected area | | 

will slowly pass into the most active path of radiation, to wit, in the | | 

central axis of the rays from the anode as taught by our Divergence cee | 

Chart. A little bending and posturing of the body as it is turned ee 

from one side to the other will accomplish this. In the second treat- | If 

ment seat the patient with back to tube and expose the posterior — 2 | 

tissues. Make twenty-minute exposures in this manner three times os I) 

a week. While the rays penetrate through the body yet the maxi- ae 

mum effect is nearest the tube, hence reverse the patient in alternate oe 

séances. See Plate 181. : | i oe | 

Use all other indicated measures. Especially use Static electricity | | | 

in alternation with the X-rays by methods taught in our writings on 7 os ie fe 

| this current.. From very large clinical experience and from cumula- _ | | 

tive evidence from many observers we are obliged to say that a tuber- | a 

| culous patient in any stage of the disease is not given the benefit of 

| scientific therapy if static or High-Frequency electricity is omitted 

| from the treatment. It is the most decisive and important remedy 

| Prime 168 “Anicylosia of Elbow. @lcvmin Tid ) | ef in the entire chain of our resources with which to combat this dis- {| 

| | : ise i | , | ease. The diverse indications for it call for many variations in its 

| 3 | @ application, especially with reference to the digestive tract, the gen- . ih 
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eral muscular state, symptomatic disturbances, the cough, expectora- 
tion, respiratory capacity, pleuritic pains, ete. 

With this short chapter we shall now close our section on X-ray 
therapy. Resisting many temptations to insert interesting matter and 
to enlarge upon controverted points, we have rigidly adhered-to our. 
plan of keeping the text of this work in the strict line of practical : 

instruction. Those who have not reviewed the diffuse and undigested 
literature of our subject during the past five years can scarcely appre- 
ciate the great service rendered the reader of a single compact volume 
by efficient and reliable condensation. This service the author has 

performed to the best of his ability, and it is believed that the result | 

is a course of instruction which can be safely followed by beginners 
and confidently applied to their patients. After defining the cesaniial 
terms in X-ray nomenclature we will next take up the related subject 

| ' of photo-therapy.. 

CHAPTER XLIII 

X-RAY NOMENCLATURE 

DeFrinirions oF Common Terms EMPLOYED. 

Reapers of scattered X-ray literature, covering contributions 

by American writers and translations from the German and French, 

have observed a lack of uniformity in the use of X-ray terms. Some 

authors also attach different meanings to words already employed 

in a different sense by others. Some make the word “ radioscopy ” 
include the use of both the fluoroscope and photographic plates. 

Some use “ radioscopic” in a sense that others restrict to “ fluoro- 

scopic.” With one a “skiameter” is a device to place against the 

patient as a comparative measure of the density of shadows in fluoro- 

scopic examinations of the thorax. With others it is a series ot 

layers of aluminum or other metal, either punched with holes or 

- numbered, and designed to indicate ‘ihe working emcieney of a tube. 

Others still call a similar device a “ photometer” or “ radiometer.” 

It needs no argument to show that a standard nomenclature is 

wanted. And particularly a root-word is needed that will indicate 

by various terminations the different branches of X-ray work without 

confusion. Some of the new words already offered for this purpose, 

and deemed original by those suggesting them, appear in the diction- 

ary with other meanings, and confusion has resulted. It is no part 

of our purpose to originate terms or to change the meaning of any 
already in use, but for the instruction of the beginner We will here 
note down a brief list of the more important words which have be- 
come more or less established in X-ray literature. It will be im- 
forming to first see what dictionaries already say about some of the 
terms employed. We find the following old definitions: 

Pluorescence.—The property of becoming self-luminous under 
the direct action of light rays. This word was coined by Stokes in 
1852. 

Phosphorescence.—Shining with a faint licht; luminous UE 

out sensible heat or combustion; a species of fluorescence. 

Radial.—Of or pertaining 5 aray or aradius; shooting out from 
459 
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a centre; having the character or appearance of a ray or a radius. 
A radiating or radial part; a ray. oe 

fadwometer.—1. An old instrument for. measuring angles; the 
cross-staff. 2. An instrument which serves to transform radiant en- 
ergy into mechanical work. Crookes Radiometer consists of four 
erossed arms of very fine glass, supported in the centre by a needle- i) 
point, and having at the extreme ends thin vertical disks or squares — 
of pith, blackened on one side. When placed in a glass vessel nearly _ 
exhausted of air and exposed to rays of light or heat the blackened 
surfaces absorb the radiant energy and become heated, etc., and thus 
various experiments are performed which illustrate the mechanical 
effects of rapidly moving molecules of a gas. | 

fadiograph.—An instrument for measuring and recording the 
intensity of solar radiation. Improved by Winstanly in 1881. ‘Ray- 

writing? | ae 
Sciagraph.—Shade-writing. The geometrical representation of 

a vertical section of a building, showing its interior structure or ar- 
rangement. 

Scvagraphy.—Painting in light and shadow; the act or art of. 
delineating shadows correctly in drawing. A geometrical profile of 
a section of a building to exhibit its interior structure. 

Sciagrapher.—One skilled in sciagraphy. A student of the 
gradations of light and shade. : | 7 

Sciametry—The doctrine of eclipses and the theory of the con- 
nection of their magnitudes with the semidiameters and parallaxes to 
the sun and moon. | 

Scioscopy.—Same as Skiascopy. 
Ski.—A long narrow strip of wood made into a snow-shoe. 
Skiagraphy.—Same as sciagraphy. _ : 
Skiascopy.—Shadow-view. Shadow test. A method of estimat- 

ing the refraction of an eye by throwing into it light from an opthal- 
moscopic mirror and observing the movement which the retinal illu- 
mination makes on slightly rotating the mirror. Also called retin- 
oscopy, etc. 

The above are the main words defined in the Century Dictionary 
prior to the X-ray era. Those who cannot endure “hybrid” words 
such as combine the Latin with the Greek, for instance, radiograph 
—will find this word long established in scientific circles. But as 
the dictionary shows thousands of common words defined under 
several headings it need not trouble us that words adopted into X-ray 
usage have long had other applications. Those now permanently 
incorporated into this branch of practice may be explained as follows: 

X-RAY NOMENCLATURE ABN 

Cryptoscope-—An early term for the Fluoroscope. aoe ee 

tically obsolete in this countsy, though still employed occasionally 1 

nae sensitive surface of the photographic glass plate - 

the separate photographic film without the glass bagane pps 

films are made for X-ray work. The words “ plate and negative 

are currently used as convertible terms, but film specifically refers 

to the sensitized surface acted upon by the rays. 

Fluoroscope.—The complete pyramidal box and fluorescing screen 

used for visual examinations with X-rays. Formerly called crypto- 

in its first shape. a , 

ee special localizing apparatus. A coined word 

introduced by the makers of the apparatus. 

Fluoroscopic.—Examinations with the fluoroscope. me 

Fluoroscopy.—The science and art of using the fluoroscope in 

: Sear netan X-ray picture; a term coined for this use but 

now nearly displaced by radiograph, which is in most ee be 

Radiograph.—In X-ray nomenclature the negative anc the ee 

from it are both called indifferently radiographs and skiagraphs. e 

i ame. 

ee applied this word to a measure of X-ray 

penetration, but it is little used, and was at once objected to because 

it lication. | 

: OR writers have thus indicated the entire study of 

X-ray phenomena. It is little used in America. ae : 

Radioscopy.—Some have used this word to ey ee 

Others have used it to denote both “ fluofoscopy and ‘‘ radiog 

raphy.” Foreign writers use it more than American ee 

Radiotherapy—Some use this word instead of X-ray t on 

When met with in print it signifies the therapeutic application o 

rom an X-ray tube. 

_ ae the ae meaning as the word “ Radiogram.”’ 

Is very little used. 

Skiagraph.icSame as “ radiograph,” and preferred by some. 

One is as correct as the other. Both are used interchangeably in this 

book. 

Skiascopic_—Same as fluoroscopic. 2 

Skiascopy.—Same as radioscopy. These words are little used. 

Skiameter—A device for comparing shadow-values. See de- 

scription in another section of this work. A shadow-measure. 

Screen.—Generally, the fluorescing screen used for visual X-ray 
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examinations. A specially prepared “screen” to place in contact. 
with the film in making an X-ray picture is called an “ intensifying,” 
or “ photographic ” screen, and is fully described in another section ~ 
of this work. A “ protecting screen” is a thin sheet: of metal used 
to keep electrical discharges from the patient. 

These are the principal words now peculiar to X-ray vomen-. 
clature. Few and simple as they are some confusion has already 
occurred, espécially in translations from foreign sources, from the 
lack of a common basis of application. Beginners, however, will 
soon learn to comprehend an author’s meaning by the context and 
thus avoid doubtful interpretations. When meeting “Staniol” for _ 
the first time with reference to protecting a patient from an X-ray 
dermatitis know that the author who employs it simply means tin- Z 
foil. A “mask” is literally an ordinary mask of starched muslin, 
such as children call a “ false face.” ‘When coated with tin-foil it 
becomes a part of certain X-ray technique. The word “tube ” always 
means a Crookes tube and the source of X-radiation, unless other- 
wise stated in the text. The “focus” is the point on the anode 
from which the rays start. The Anode is the diagonal electrode 
within the tube, and is always to be connected with the positive pole 
of the electrical apparatus. The Anode is often called the anti- 
cathode. The Cathode is the round electrode in the tube, and is 
connected with the negative pole of the current. A “spreader” is 
a wooden or vulcanite rod on the tube-holder designed to keep the 
cords connecting the tube with the current widely apart. Many 
minor words define themselves by the context. As skiagraph and 
radiograph mean the same thing it is customary to use the one which 
fits best in a given sentence, and the reader need not infer that one 
is superior to the other. 
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Studies in Photo-Therapy 

“ To-day scarcely any one doubts the energetic therapeutic action : 
of blue electric light.” —(Mrn1n.) 

CHAPTER XLIV 

LOCAL PHOTO-THERAPY 

A Rupmmentary Exrianarion. Fixsen’s Work. Pxoto-CHEMIcaL 

THERAPY. EXpERIMENTAL Dara. Trcunic oF Finsen’s Lupus 

Merruop. Deraits of TREATMENT IN Futy. New Lupus Lampe. | 

Meruop or TREATMENT wirH THE LortrEet-GENnoup Lupus Lamp. © 

Tue Foveau-Trouvi Lame. Progress in Puoro-THErary 

Lames. Sun Caszs. | 

Tum scientific and advancing photo-therapy of the twentieth 

century has begun with two sharply distinctive lines of research and 

development, one seeking strictly local and photo-chemical actions 

and the other mixing the chemical with the luminous and red rays 

and dosing their proportions to meet local and general indications of 

an entirely different character. Three general terms have arisen to 

express the three branches of work now done with electric-light appa- 

ratus of different kinds; Finsen’s therapy, Light treatment, and Radi- 

ant Heat Baths. The photo-therapy allied to Finsen’s work deals 

mainly with very small local applications of cold chemical rays of 

light to lupus and similar small lesions which are adapted to its mi- 

nute contact-device. ‘‘ Light treatment” is the larger and more gen- 
eral application of the chemical or mixed rays, or even whole-light 
from certain lamps, for tonic and nutritional purposes as an intensi- 

fied sun-bath, especially in the treatment of pulmonary tuberculosis, 
and general skin diseases amenable to “light” action. Radiant Heat 
employs whole light with special reference to the production of 
“warm sunshine,” and occupies the therapeutic field of super-heated 
dry air with important advantages which will appear in our course 
of study. 

Photo-therapy is dependent on mechanical variations in the con- 
struction of sources of light which will permit the selection of such 

rays out of the spectrum as will have the needed physiological actions, 
and as great advances are promising in this way we commend the 

study of this section with confidence that before this book is old 
461 


