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INTRODUCTION

A serious obstacle to the development of Radieo-diagnosis
as applied to the elucidation of discases of the abdominal vié%ra,
has always been encountered in the practical impossibility of
securing adequate differentiation of théir shadows ,

Thé anatomical relationships of the Diaphragm and sub-
Jacent parenChymatous organs are such ag to preclude any sharp
contrasting shadows being obtained on the X-ray plate.

“The close appoisition of the heart, diesphragm, liver,
spleen, and uppef poles of the kidneys produces, on an ordinary
skiagram, a large confluent shadow, the congtituentg parts of
whieh are always difficult, and often impossible, to apportion
with certainty to.individual organs .

TEhe faét that the liver, containing a greaﬁrthiokness of
tissue than,'for instance, the spleen, naturally casts the denger
shadow is offget by its shape and.oblique position, which allows
the shadow to become progressively less dense towards the phripheng
the line of demarkation being consequently lost.,

The 'subphrenic sgpace hag hitherto been a'region exeeeding—
'ly difficult to demongtrate satisfactorily, and all but the
grossest lesions tendexrl to escaps dstection,

The contour of the diaphragm can be studied from its
thoracle side, bubt its under surface, Mas also the upper surface
of the liver, is lost din the general shadow. A projection from

this shadow on the thoracie agpect could be due either to an



abnormality in the diaphragm itself, or in the liver. We have,
in most casges, no means at our disposal whereby this question
could be olearéd b o)

The spleen is closely applied to, the paristes, and its
outer aspect does not show gufficiently well on the X-ray plate
to be of any value from a diagnostic point of view. Enlargement
of the organ must be very considerable before definite evidzesnece
to that effect appears on a skiagram.

.While the kidneys can usually be demonstrated, provided
the techniqgue employed be correct, contrast ié often so poor
tﬁat any departure from the normal ig liable to lesad to con-
fusion, Thig difficulty is sometimes encountered in casges in
which it is essential that the exsct situation of the kidney,
if present, should be indicated, or its absence established with
certainty .

Attention to technical detail will eliminate doubt in
many cases, but in a considerable proportion the element of
uncertainty remains, Obese or badly preparced patients provide
gome of thege problems . The Radio-diagnosis of gall stones and
gall bladder disease hag hitherto been an exceedingly intricate
pr-.oblerfi. |

Knox, (1) Describes a geries of experiments which
prove that the majority of gall stones are legss dense to X-rays
than a very moderate thickness - 2cm - of liver tissue, and that
a smaller percentage are actually less dense than bile; these
being composed almost purely of Cholesterin. He lays stress,

however , on the fact that the average mixed gall stons, with its



considerable calcium content , should be capable of demenstration,
as_fhe super-position of itg shadow on that of the liver must
cause sufficient intensifigation to define the stone. He des-
cribes an elaborate technique to deal with these cases, and men-—
tions theimportance of demonstrating any pathological condition
of the gall bladder which may be pregent . T he proportion of
cases, h&éver, in which a definite diagnosis could be given does
not appear to have been large.

Several American authorg claim to show gall stoneg, if
present , in a varying, but almost uniformly large proportion of
cases ; .

Piahber, (2) Claims successful positive results in
50% of cases .

‘ Cole. (3) Reports 75% correct positive diagneses in
a series of 16 cases. He also states that of a collection of
gall stones examined by him 54% were practically pure cholesterin,
and 80% cast a shadow less dense than bile .
 Case. (4) Reports successful positive diagnoses in 50 %
of a large seriecs of cases. '

Later (5) he states that it is now possible to show
diseased conditions of the gall bladder =84 85% of cases .

Caldwell (6)  Remarks that "It is possible to ebtain
suspicious shadows in the gall bladder area of any normal person
if eneugh platesg are taken"

George & Leonard (7) State that it is only in the

event of definite'pathalogioal changes having taken place that

the gall bladder outline can be shown on an X-ray plate ,
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The problem of correct diffeﬁptiation of ghadows applies
also in the case of abdominal tumours, where the image obtained
on the X-ray plate tends to be poorly defined, on account of lack

of contrast,

The value of a method which would facilitate the demon-
stration of the gall bladder , whether healthy or digeased,, is
readily appreciated.

Urihary ocalculi are generally sufficiently opaque to show
on an Xray plate taken with any method if due attention to
technical accuracy is paid, In cases however where the renal
outline ig ¥¥ indistinct difficulties may arise in conmection wih
differntial diagnosis. It may, for instance, be impossible to
determine whether a suspicious shadéw ig Jjust eoutgide or Just
inside the kidney shadow, unless stemdoscopal were resorted to,
or multiple.exposures were made from different. angles.,

Another likely source of confusion ig mal-position of

the kidney.

THE ORIGIN AND DEVELOPMENT OF THE NEW
METHOD ,

The difficulties quoted above led investigators to
apply methods, the value of which had been previously recognised,
in ceonnection with the Radiological examination of other local-
ities, to the diagnosis of abdominal disease,

In 1902, Kelling, (8) published a paper dealing with

direct visual examination and study of the O esophagus- stomach,

and abdominal cavity . The technique employed by him d$pdnded
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largely on disten$ion, by liquid or gas, of thesge parts .

Beoclere (9), in 1910 advocated the routine inflation of

the stomadh and colon for the radiological examination of the

lower surface of the liver and gall bladder area, He "claimed
a fair degree of success for the method, the organs being well
outlined in seme casges, and showing distinctly the changes in

shape and surface contour which had occurred in two cases.

In 1910 also, was publighed the first communication of
Jacobacus', (10), of Stockholm, in which he discusses the applics-
tion of the principle of Cystoscopy in the examination of the
ger¥ous cavities, He published gome regults he had obtalned in
this commection which seemed promising. The cavity in question
was inflated with gas, and the cystoseope introduced, either
through an existing channel, or through the cannula used im.the
process of inflation, His researches were confined to the
pleural and periteonial sacs.

Further results were embodied in & later communication
on the subjéot (11), in which he deéiibes the succeggful diag-
nogis of metastatioloaroinomatﬂoﬁs nodules in the liver, and
general carcinesis of the periteneum and intestines., -

He - alsgo details some experimentg performed on the caddver,
which suggested that the risk of damaging the intestines with the
trocar wag not a serious one,

Godwin (12), In 1912, related his experiences, extend-
ing over a period of 4 years, in distending the abdominal cavity
with exygen gas, as a post—-operative therapeutic measgure, He
recommends the practice @s a routine procedure after abdominal

operations, and claims the following advantages for it :-
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a) It serves to prevent adhesiens.

b) It is a useful therapeutic agent in Tuberculosis
Peritonitis,
. be e'F"'t‘.'-f 11

c) It k&S probably - offiei

Peritonitis,

in CGeneral Septic

d) It counteracts negative abdominal pressure,
especially after the removal of large intra-
aidominal tumours, and thereby lessens post-
operative. shock, naugea, and vomiting,

He gtates that pxygen gas is not irritating te the peritoneum,

Lorey, (13), In 1912, described a case in which the
abdomen after paracentagig for agciteg, was inflated with oxygen
gag , Thege gkiagram showed with startling clearnegs the
irregularities on the diaphragmastic gurface of the liver.

Le Page, (14), In 1912, suggestedinflation of the
stomach as a diaghostic meagure, which might help in the recog-
nition of diséased conditioné of that viscus, and serve to de-
tect pericardial exudatesg. He discusses the gas inflation of
Joint cavities for radio-diagnostic purposes, and concludes that
the procedure constitutes a considerable advance on previous

metheds .

Rist & Madingot, (15), In 1912, in & Pper on Artificial

Pneumo-thorax as a therapeutic measure, described the radio-
scopic appearances found in such cases, and statedthat diagnesis
was facilitated,

Weber, (16), In 1913, mentioned that the method
suggested itself to him when he noticed how clearly the pro-
truding mass of an enlarged prostate wag rendered vigible in a

case in which the bladder wag inflated with oxygen gas, He
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undertook a series of invesliigations on the cadaver, which led
him to the conclusion that the following organs and parts were
rendered clearly visible:—

a) The whole of the liver, spleen, and gdll bladder
region
b) The wall of the stomach and large intestine, if
inflated with air,

o)

¢) The pyloric portion of the stomach, and parts of
the small intestines, without opadque con-
tent

d) The bladder es¥en if filled with urine,

e) The ordinarily inaccessible subphrenic space

~

f) Many intra-abdominal tumours,

A number of gkiagramg are reproduced , illustrative of
the above pointg., The author further emphagises the fact that
there is ne actual danger of perforating the bewels; even in
the cadaver this did’not OCCUr .

- In 1913 &g;igig, (17), desocribed a number of cases in
which gag inflatien was used in radie-diagnogis of affections
of the knee-joint, He gives a number of illustrations sghow-—
ing loosge bodies ("gelenkmeusen") in the knee-joint , loose
semi-lunar cartilages, early tuberculosis, and other jéint
affections with unusual clearness, -~ No ill effedts were
obgerved in a large number of cases subjected by him to this
procedure ,

Another account of oxygen inflation of the peritongal
cavity as a rouﬁine procedure after abdominal operation was
given by Bainbridge, (18), in 1913,  He had applied this
practice in 125 lapareotomies, without ill effects in any case ,

and considers that good results are obtained in the prevention
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of adhesions and post—-operative shock, No mention is made of
radiegraphy .

_Ratenbers, (19), published, in 1914, a paper which he
had read at the German Congress of Intermnal Medicine some time
previously (20). He had employed the method of oxygen infla-
tion in cases of agcites, after tapping, with encouraging
regults asg regafds the demonstration of gurface irregularities
of the liver and spleen,.

- On this occasion he remarked that, "There seem to him
to be many reasons against the general introduction of-this
method in cases uncomplicated with ascites.”" He appears to
have modified thisg opinion, however, as in the paper quoted he
suggests that the method would be found useful.in the demon—
stration of the organs beneath the diaphragm,

M&yer Betk, (21), 1914, Gdves an account of the

methed, utiliged in comnection with radiological diagnosis of
abdominal tumours, He states that it is generally possible,
With Liicimetiod o Gctermine the enstomioe]l Telsficrentp of
such tumours, and te agcertain their starting point,

In 1917 Rautenberg (22) published some further results,
including an account of some experigﬁggg conducted with the
object of_&bﬁgggégénfﬂgqﬁ what, if any, risks were attached to

puncture of the abdominal wall, Cages of primary and
secondary carcinoms: of the vigcera and peritonial are illus-
trated.

Dandy , (23), described in 1918 some cases of hydro—
ceﬁh&HL&s, in which air had been injected into the cerebral

ventricles for radio—-diagnostic purposes. The gkisgramg
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reproduced show with remarkable clearness the outlineg of the
ventricles,

In 1918 Goetze, (24), published what he termed "& new
method", He describes a somewhat elaborate technigue, and
stated that in a léng geries of cages no undegirable after-
effects were encountered.

He described the radioscopic appearances of the
vigcera in the gas-filled abdommn, and stated that "it is
oebvious that the regions adjacent to the parietes of the
abdomen are especially suitable for demonstration with gas
inflation” .

The differential diagnosis of various BYEgIERER CON-—
ditions and regions is desoribed, and a number of illustrative
plates.are shown . He ‘considers the method to be one of great
practicél importance and utility,

In 1919 Schmidt (25) gave an account of the method as
practised by him in a‘number of cages .,  He congiders the rigk
to be negliéﬁg, and states that oxygen does not produce
irritation of the periteneum, any more than it does in the
pleura when used therapeutically. He has never geen a cage
in which the bewel was punctured, or the peritoneum infected.,

H:

[4))

gives gome illustrative plates, showing with great clear-

negs tumours , gall stoneg , new growth of liver, and adhesions
to the pariet#es., In connection with the last mentioned con-
dition, he says that the definite diagnosis secured in these

cases enabled severe pain to be-relieved by a relatively

simple eperation.
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During the last 2% years oxygen inflation for radie¥
diagnostic purposes has been investigated in other countries,
notably in America .

Stewart , (26), describes & case of compound fracture
of the skull, in which akr had foun%ﬁts way inte the cerebral
ventricles, These cavities are shown distinctly outlined on
the skiagrams reproduced.,

Stein & Stewart (27), in a paper on their experiences,

state that with oxygen inflstion they were cenabled to make &
satigfactory diagnosis in & number of casges in which it would
not otherwise have been possible, They recommend "the wide
extension of the method in a variety of cases in gynaecological
and general abdominal surgery o

Pfahler , (28), describes an@&llustrates some cases in
which air was injected into the bladder for the diagnosig of
tumour growths in that viscus . The plates reproduced show
clearly several such tumours, of bladder and prostate, and
a diverticulum of the bladder. He states that the method may
often gsupplement cystosceopy, or even replace it in cages where
bleeding ebscures the view, Tt is easy , safe, and less pain-

ful tham Gystoscopy."

Stein & Stewart? (29), in a further account of thetr
investigation inte the method , record 37 casegj&%vgﬁggperitonial
cavity, without any unfavourable afisr effeets., They express
themse lves as convinced of the value of the method, especially
in the diffeﬁ%tial diagnosis of such cascs as splenic enlarge-
ment or hypernephrems . The procedure would be justified, in

their opinion, if only to save exploratory operation by clear-—
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ing up an obscure condition. They mention the rigsk of general
digsémination of a local infection due to mechanical breaking
down of lecalising adhesions. They show plateg illugtrating
tuberculogis adhesions , pelvic tumour, and enlargement of
spleen and liver,

23 _
von Teubern (30}, reports ko IHe Xwy cases in which

the examination was carried out according to an established
routine, and the patients sent home immediately after de-
flation, The cases all did guite well, and complained of no
inconvenience or pain afterwards, He'did not succeed in
demonstrating the healthy gall bladder, but describes XYg three
cases in which the viscus was recognisably enlarged and
pathological. Inflation of the steomach and colon wag resorted
to in combination with perttongal infaﬁ%ion in certain cases,
He concludes that "the method, in the handé of “an expert is

a real acquisition in radio-diagnhosis; it is, however, not to
be recommended ag a routine for abdominal examination, and is
preferably reserved Tfor cases  in which the regult with the

usual methed hag proved unsatisfactory .

Alegsandrini, (31), censiders the method essentially
practical, simple, and safe, He describes a case in which,
during the induction of artificial Pneumo~-thorax, the gas,
through an error in technique , found its way into fhe abdomen,
with surprising results when a gkiagram was taken,

Schittenhelm, (32), recommends inflation of the colon

and stomach, either alone or in combination with emygen infla-—
tion of the peritonkal cavity, for the diagnesis of patholegical

conditionsg of the digestive tract, He has geldom succeeddd in
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demonstrating the nermal gall bladder, but states that the
patheological visous'is_generally to be made out .

Rautenberg, (33), gives a further account of the develem-—

ment of method in hig hands, His resultg have been uniformly
encouraging, and he gtrongly recommends the use of gas inflation
in all ebscure and difficult abdeminal conditions, A number

of cages are illustrated by plates .demonstrating the gepara-—
tien of organs, and the definite centrast eobtained. He

gquotes success in the feollowing varisty of cases -

1) Cirrhesis of liver , with much enlarged spleen
and contracted liver in one cage, and both
organs enlarged in another ., Surface
irregularitics were well seen in both cases.

2) Adhesions of the liver to the anterior abdominal
wall ., Much pain was caused by the digtensien,
and the liver did not fall away from the -
diaphragnm,

3) Ptogis of the liver — this condition being gener-
ally diagnoggd chinically .

4) Secondary malignant nedules in the liver and
diaphragnm,

%) Enlarged, pathological gall bladder, in one case
containing a number of geall stones, which did
net show on the gkiagram,

6) Enlargements of liver and spleen due to new
growth, hydatid cyst, and "pseudo-leukaemia" ,

‘He remrks that "it is best if in these cages the clinlcian is
his oewn radiologist", and emphasises the safety and simplicity
of the methods .

Fagchung-Bauer & Eigler, (34), record a number of

cases subjected te the procedure without any censequent
trouble, The centradindications they describe as ‘self-evident ,
and the technique simple and generally applioa@p. A descrip-

tion is given of normal and patholegical radioscopic and
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radiegraphic appsaranceés in a number of cases, illustrating the
eage with which regiens, hitherte inaccessible, can be seen.
The results in gall bladder ocases were not so encouraging, and
they state that in their experience, the demenstration of the
gall bladder seldom succeeds ,

Roberts, (35) , considers the risk of the procedure to
be negligible, and undesirable after effects were not encounteral

size and ceontour of

0]

in a number of ocases observed by him, Th
all the solid organs in the abdominal cavity san be success-—
fully demonstrated, and calculi, whether urinary or biliary,
readily shown, He suggests that tumourg of the stomach, colen,
and bladder may be rendered vigible by combining exygen infla-
tion of the peritoneum with inflation of these cavities. The
pelvic organs, abdominal tumeours gensrally, the lumbrafvertebraq
psoas abscess,ahd integtinal adhesions are instanced ag being
easgier to show than with the erdinary methods.

The differential diagnosis between empyema and subphrenic
abscegs is alse Quoted as belng rendered easier of solution,

while such conditions as obturator hernia might be recognised.,

TECHNIQUE ,

Preparation, This Is in gensral similar to that of the

ordinary radiographic examination of the abdomen., To ensure
satigfactory results preparation should begin at’ least 48 hours
before examination, The bowels should be well cleared out on
two successive nights ., Presence of gas in the integtine, which

is seo liable to give rise to conflicting and uncequal shadows,
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.should bé avoided ., Por-this reason castor oil or other vegetable
purgative is better than salines or calomsl. A soap and water
enems is given the evening before the examination, and a rectal
tube may be inserted before, and left in sgitu for some time
after the inflation., No food should be given on the morning
before the examination, apart from a cup of weak tea some hours
before ., = Faschungbauer and Eisler (34) recommend the adminig-—
tration og a small dese of morphia gubcutancseusly as a
preliminary . |

The bladder should be emptied immediately before

inflakion,

Inflation,

Apparatus. This consists of the oxygen containing
cylinder , and the conducting tube to the needle, A tap on the
cylinder is controlied by the asgsistant . The gag is led from
the cylinder through a rubber tube to a-nat~dovered Tubber bag
of known capacity, with a control tap distal to the cylinder,
The bag is first filled with gag, and the tap on the cylinder
then turned off, This allows of mesasurement of the volume of
gas used, due allowance being made for heat expansion,., From
the bag the gas may be led directly to thﬁ&unoture nsedle , or,
preferably through a glass tube containing a filtering plug of
gterilised cotton weel, Rautenberg (33) and Goetze (24) men-—
tion that this precaution ig probably unnecegsary. Roberts(3h)
introduces a chamber containing an electric light bulb, fer the
purpose of warming the gas., _

Faschungbauer (34) voﬁ Teubern (30) Rautenberg (33) all

employ the apparatus as used for the inductien of pneumo-thorax,
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with manometric attachment for indicating pressure; this,
however , w&% probably an unneceésary elaboration.

The needle best suited for the purpese is the standard
Lumbar puncture needle with obturator., Some workers employ
special needles; von Teubern (30) uses a needle with lateral
openings, and mentions two ocases in which "preperitoneal
emphysema" occurred, due to the use of a.nesedle too short for
the purpose, QGoetze (24) uses a sgpecial automatic nsedle,
in which a recoil spring withdraws the trocaeffr from the camnula,

immediatelyf%%essure on the top of the needle is released by
the instrument slipping through the periteneum. This allows
oxygen to enter at once, and prevents the aspiratien of air into
the abdemen during the phasge of negative pressure created during
expiratien,

He alse obtains his oxygen under pressure by using the
principle of displacing the gas with a'head”of water out of a
flask,

The gite of puncture generally selected, unless local
conditions contra-indicate it, is a spot in the middle of the
left rectus muscle, about 1" below umbeélicus and to the left of
the middle line , Some writers prefer the middle line, halfway
between symphysis pubis and umbilicus.

The choice of gite must depend on the individual case.
Thé skin is painted with Tinct, Iedi,, and a hypedermic needle
iz ingerted down to the posterior layer of the sheath of the
réctus muscle, and the track anaegthetiged é%g-a solution of
Novocain or other local anaesthetic. The lumbsar puncture

needle ig now slowly pushed down the same track, The instru-
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ment can be felt to "hesitate" as it reaches the fagcial gheath,
When the posterior rectus sheath is reached care must be exer-—
ciged not to let the needle pierce the fagcia teo suddenly., It
ig slewly and firmly pushéd in till it can be felt teo plerce
this layer, and for about % inch deeper, before the trocar is
removed , The needle is now attached teo the rubber tube, and
the inflation is commenced, slowlyy to allow the viscera time to
adapt themgelveg to the altered conditieonsg. Adhegions may
cause varying degrees of pain, egpecially if attached to the
anterior abdominal wali; indeed, pain may be so intense that
it may be necegsary ﬁo detach the tube from the'trooar, and
allow sgome Qf the gag to escape.

The gquantity of gas to be used will depend on the builld
of the patient, and generally varies from 2 to 4% litres. In
cages where the inflation is performed after paracentesgis for
agcites, a larger quantity may be used. Goaﬁze (24) advises
that the degree of inflation should be such as te cause a
positive pressure of about 20 m.m; of watér. Schmidt (25)
mentionsg that there may be danger of gas entering the capillar-

ieg if the intra-abdominal pressure were raised too high.

In generél, the inflation should be carried to a point
when the abdomen is distinctly "dome" ghaped.

The liver dulness, according to Roberts (35) begins to
disappear when an average quantity of H00 c,.,c., of gas has been
intreduced.

The cannula i1s now removed, as it promigses to inter-

fere with examination in various positions; although Schmidt (25)
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recommends that it be left in peosition, to obviate re-introduc—
tioen for deflation.

The sensations experienced by patients with a gas distend-
ed abdemen vary within wide limits,., The majority complain of
little beyond a sensation of fullness, and a pain in the right
shoulderfwhich ig to be ascribed to the dragging!on its liga-
mentous attachments of the liver, This may be controlled, if
it becomeg severe, by raising the foot of the table, The
tendency is, in nearly ever case seen, fér this pain te pass
off after about 10 minuteg, if the patient ig kept at resgt in
the recumbent position, Sometimes pain in the back and sides
is experienced, The examination is undertaken % to one hour
after inflation, the interval serving to accustom the patient
to the condition.

All movements of the patient necesgitated by the re-
quirements of the examination should be deliberate., It wag
noticed in geveral cases, that, as a result of injudicious haste
in changing the positien of the patient, pain was Qaused, and
faintness, with a feeble, rapid pald#, supervened, due to dis-
turbance of the Splangchnic sympathetic, Ordinarily the pulse
rate remains unaffected, and the bleod pressure, in 3% of the
4 cages in which it wasg investigated , was found to be raised
slightly (about 5 m.,n. Hg. average) . In the fourth case there
was & slight drop, from 115 m,m. Hg, to 112 mm, Hg. This
patient had compleined of fairly severe pain.

After the examination it is best to deflate the abdomen,
the needle being inserted in the same place, and the gas allowed

to escape., Pain and discomfort , if present, disappear at once if
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this is done, and a number of Out-Patients examined in this way
were allowed to go home the game day, with instructions to go to
bed for 24 hours . No' case has reported pain or discomfort that
could in any instance be asgcribed to the inflation.

The gas may be left in the abdomen, in which casge it
will be absorbed in from 5 te 8 days. In one casge radiographed
1l days after deflation, a distinct residuum was found, &
definite zone of geparatien being obserVed between the liver
and diaphragmn,

Faschungbsuer & Bisler (34) state that the diseased
periteneum may require as much as four wecks to absorb all
the gag,

It was ebserved that the liver dullmess did net return

after deflation feor three or four days .

E?mination.

If the inflation be not done on the radiegraphic
couch, ag is preferable, the patient must be carried teo the
radiegraphic reom.

_ A general radioscopic examination in all the positions
required in the individual cage should always be undertaken,
The informatdon obtained in this way concerning the range of
respiratory excursion of the organs is often of great signifi-
cance ,

In general the aim of the examiner is to get the par-
ticular organ he wishes to investigate surrounded by the gas.

To attain this end, the patient's position must be so arranged
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and even pain,
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organ in question into the highest horizontal
ersct postures appears to causes much digcomfort,

it is an ‘open question whether it is Jjustifiable

to ingigt on the position,

All the

Continental authors examine in this position,

except von Teubern (30), who thinks that the disadvantages

outweight any possibls advantage that could be gained by its

use ,

A, Standard position,

1,

2.

e

6.

Prone (&; X-ray tube felow couch . )

(b d above "
Radiation
Supine (a; 5 ! below couch) vertical,
i ( b " i above "

Lateral , left or right x-ray tube on one or
other side of couch; radiation horizental

Right or left lateral Trendelenberg, with foot
of the table raised ., X-ray tube in
front or behind; radiation horizental .

Erect pogition, X-ray tube behind or in
front;, radiation herizontal .

Knee-eclbow pogition -~ &g in 1 and 2.

Variatiens in these pogitions are adapted to suit

individual casge

S .

B . Radioscopic Appearances.

It

is impertant to realise that the mechanical

effect of a positive gag pressure in the abdeminal cavity tends

to modify considerably the shape, pesition, and the range of

movement of the different organs . In order teo appreciéte any

departure from

the normal, therefore, it is essential that the



diagnostician ghould be familiar with the changsd appearance of
the screen image .

The usual target scresn distance used in thege caseg iﬁ
60 c¢.m, This would give, for the average size of patient, a
distortionvooeffioiemt'of about 10% for an organ situated some-—
where about the mesial plane,

The most favourable position for a general view of
the viscera is the Prone,

The separation of the liver and splesn from the dia-—
phragm is very marked . The diephragm is seen ag a thin, arched
line, a variable distance above the domed liver shadow, The
liver descends, rotates forwards slightly, and hangs by its
ligaments, which latter are sometimes visible on the X-ray
plate as narrow lines, if they happen to be more or less "end
on" to ths central ray.

The consistency of the liver causes it to loge its
shape, the angle of curvature of the dome becoming appreciably
sharper ., The organ consequently appears to become narrower and

longer .

The respiratory excursion of the diaphragm is decreasged,
and, probably as a obnsequanoe, the range of movement of the
liver is also restricted. The cogsto-phrenic angle of the right
pleura, ordinarily partially hiddeq, by the dome of the diaphragn»
18 better: geen,

The splecen is displaced downwards quite ag much ag the
liver, and also megially, so that it comes to bie over the upper
pole of the left kidney, giving rise to & confluent shadow.,

Its parietal surface is much flattensd. Rautenberg (33%) des-—



D

cribes how the organs could be sesn swinging by their ligamentous
attachments in guinea pigs inflated: by him, when the animals
were shaken,

The kidneys are displaced downwards, and seldom reach
higher than the 1llth rib, whether patient be erect or recumbent.
They also seem te be considerably nearer the middle line, This
is largely due to the fact that they are rotated ferwards, the
hglus constituting the fulcrum. The hilﬁs ig generally
invigible, being end-on with the organ.

The pelvic organsg are netcasily seen dn the screen,
but are easily d:z=menstrated on the X-ray plate, with correct
posturing . The intestines, collapsed and compresged by the
positive gas pressurs, can be seen to gecupy the lowest plane
in any positien of the patient. The gas always cellects in
the highest part, and if either the stomach or colon be in-
Tlated they will project from the general mass of intestines,
and can then we well seen. The patient is begt examined
forkhe erect posture by being made to sit up, with the legs
hanging over the side of the table, the tubs bsing either in

front or behind. Iess discomfort is thereby occasioned.

EBxamination of Special Areas, with +i consideration

of some factorsg in differential diagnosis.

1. Diaphragm and subphrenic space. The positiens

suitable for the examinatien of this areca ars

a) Erect
b) Prone
c) Supine
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The diaphragm is seen as a narrow arched band, moving with
regpiration.

“Centr%ing" of the X-ray beam is best carried out under
ebservatien on the flureescent screen, In the upright peosition
small collections of fluid may sometimes be seen in the pleural
cavity in ocases of pleurisy, which weuld not have been pessible
to show with the erdinary methed of examination . Irreéulari—
ties of the diaphragm czsused by seoondary.growths or adhesions
are easy to see, and it can be appreciated that the diagnesis
of transdiaphragmatic hernia would be rendered & simple matter,
especially if the stemach were inflated with CO, or filled with
an opadus substance, Subphrenic abscess should be readily
distinguished from empyema , as the positaen of the diaphragm is
always clearly indicated. In this connection however, it may
be mentiened that the former sondition, if acute may prevent
inTlatien because of the pain eccasioned, in additien te the
theoretical rigk attached te the procedure in all lecalised
infective abdeminal lesiens. Goetze (24) mentioens that“the
lower end of the oesgsophagus and cardiac end of the stomach,
parts normally hidden, are revealed, Administration of an
opadque substance in suspension should prove of value in the
recognition of pathological conditions eof these organsf The
unnatural conditions oreated by the dragging of the liver
would, however , largely discount the value, from the physio-
logical point of view, of the results obtained ., Ggetze also
mentiens that early dry pleurisy may be r&cognised by observ-

ing the so-called "paradexical" regpiratery mevement of the

diaphragm ,
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8., Liver and Spleen. The positions for the demonstra-

tien of these organs are similar te those described for the
previous area, Adhesgive perihepatitis and perisplenitis may
be presumed to exist if any case either or both of these organs
are geen te have remained in their nermal positioens .

Generally, a clear viewi%btained of the ‘entire organ,
and surface irregularities or change of shape or gize can be
instantly recognised.

Rautenberg.(BB) gives the depth of the image of the
right leobe of the liver at 60 cm, target—screen distance, asg
25 cm, andthe spleesn as 9 x 4% om,; these figures representing

a 10% enlargemsnt dus te "distertien".
: Tumeour greowths in eor attached teo thesg organs are much

more easily diagnesed in the inflated abdomen .,

3., Gall Bladder Regien. The prone or gupine positiors

are suitable for the demonstration f@é this area, with the X-ray
tube below or above the table, accerding to individual pre-
dilectien ., If, however , the cage be one of suspected gall-
stones, a special medificatien of the standard pesitiens is
advisable . This consistsing an alteratien ef gﬁ angle which
the lewer edge of the liver makes with the "central ray".

If the supine be the pesitien selected, the tube sgheuld
be abeve the ﬁatient, and the "eentral ray" sheuld make an angle
of about 15° with the vertical plane, pointing upwards between
the 1lth ‘emd 10tH mibs ; abewt 3 inthes: s kame: the: t4ps) o the
spineus processes . The patients: sheulders must be raizmed about

5 inches by means of bleoks or cushiens, and the trunk flexed to
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the 1@ft . Ths effect of this "posturing" is te threow the gall
bladder clear of the lower border of the liver, An extension
tube with a compression diaphragm would bs of asgsistance in
order teo secure sharp definitien,

This is generally describsd as the "Karl Beck position',
The attitude is however a difficult ene for the patient to main-
tain., If the supine position is the onedhosen, the foot end
of the table must be raised about 6 inches. An air ocushion is
then placed beneath the patieﬁt's hips. This produces a .
degree of lordposis, and has substantially Fhe same effect in
pfotruding the gall bladder from under cover of the liver as
the "Karl Beck" positioen, The trunk should be flexed te the
1eft,

An advaﬁtage possedsed by the latzral position is
that tube oentﬁing can be done under g screen observatien, and
‘a smaller diaphragm epening may be umed, cutting off a large per
centage of "secondary radiation" . The lateral view, with the
patient lying on the back, is alsge necegsary in gall stene
cages, to determine in which antero-posterior plane a suspicious
sh&dbw ils situated.

The rotation of the liver has the effect of increasing
the distance of the gall bladder from the anterior abdeminal

wall; which fact must be kept in mind in the interpretatien of-

- results, Seme of the best results were obtained with the
patisnt supine, and radiation vertical .

Conflictingppinions are expressed on the subject of
the radiological demenstratien of the gall bladder. Hitherte

most writes oen the subjects have expressed themselves as un—
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certain about the value of the methed as an aid in the demen-
stratien of the nermal gall bladder . Goetze (24) howevsr
mentions that even if the gall bladder be invisible, it can
ﬁsually, if normal, be shown a8 such by a process of exclusion,
Pericholecystitis is shown by adhesgions, or inferred by ebserv-
ing distertien of the organ, Thickening of its wall or
hydreps reveals the viscus clearly. He claims generally to have
reached a "satisfactory cenclusion”,

Pagchungbausr and Eisler (34) state that inflation pro-
vides ne gpecial ad%antage'in the diagneosis of gall bladder
disease , and that in any case, the demonstzation of the gall
bladder , whether diseased or not , relatively seldem succeeds.
The ‘number of casges examined by them for gall stones or gall
bladder disease was howewew smll,

The concensus of opinien is, however , that the patho-
logical gall bladder is better shown by inflation than other-
wise, and that by obmerving the gize, shape and relations of
the organ valuable information is ebtained regarding its
oondition.

The commenest variety of gall stone, composed ®mf largely
of cheolegterin, casts such a faint shadew that it requireswery
careful investigation of the gall bladder areca te locate it.
It generally shows, if present, as a faint ring with a lighter
centre, or simply as & light area without a ring - the so-called
"negative shadew", Where Qhumber of stenzs exist, a "pattern"
shadow igs produced which is mere easily located, Examples of

these varieties are illustrated in the plates.
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4, Kidney Area, The abdeminal distenbion Xkk® deprives

the examinatien of this regien of/pf'tha agsgistance of com-
pressien, which can only be employed te a very mederate degree.
The positiens best adapted for the examinatien of the kKidney
area are.:

(1) Prone, with the tube belew the table;

(2) Supine, with the tube above the table,
The lateral position may eccagienally be found useful, Exposure
must be sghort, and the patient must step breathing either at
full ingpiratien or full expiratien, If a suspicious shadow
be observed on a plate taken at the end of expiration, another
exposure is made while the breath is held at end of inspiratien,
to previde data fer the localisation ef such shadows. The
Kidneys will be neticed to meve less than normally during
respiration, The medificatien of the kidney shadow as
regards shape and position, described abeove, must be remembered
when interpretation is undertaken. Goetze (24) mentiens how,
in a case of Iloating kidney examined in the lateral pesition,
with a herizental radiatien, the organ was observed te creegp
glewly eut of the fiesld eof vision, slipping over the ﬁggﬁgééi
column and becoming lest in the general dark shadew eof the
lower side. He élsb draws attentien to the fact that the
shadew of a normal kidney eor spleen may sometimes be ebserved
projecting beyond the shadow of a tumeur mass, when such growth
wag suspected to be originating in ene or other of these organs.

Pyelography used in cembination with.inflation often
gives good results, cellargel, thorium citrate, or other nen-

irritating epadue solutien being used te fill the ureter and



Y Lo s

pelvisg of kidney if required. Sterecescopy cembined with either
or both of above methods may prove useful in clearing up a

doubtful sghadow .,

The Alimentary Canal, The gtomach may be distended by

the edminigtration of measured dquentities of the selutions of
bi-carbenate of soda and tartaric acid, @%%g the censequent
evolutiong of CQ@U The ceolon is inflated_with the ordinary
Higginsen Syringe .,

With the patient lying on the back, these organs can
be studied in the lateral view, the radiation being horizeontal
in direction , when they will be seen te project into the gas
"field" , Peristaltic waveg can be geen and gross distortion
of the wviscus may be eobsgerved.

Geetze (24) claims that ihflation, combined with the
opaque meal, gives good regults in the diagnosis of pathological
conditions of the lower end of the eoesophagus andl cardiac end
of the stomaoh.ijhe opague enems , combined with inflation , may
also be found useful in diagnosis of new growth or "kinks" of
the colon.

The method would not seem te be applicable te the small
integtine, Portions of this tube may certainly be filled with
gas, but it is rarely possible to determine its position with:
reference te the regt of the tube, The ementum and mesgentary
if prejected forwards by inflating of the colon hay sometimes

be geen in the lateral view,

6. Pelvic Organs. For the demonstratuon of these

parts the patient must be placed in a pesition which would

allow the intestines to drep out of the cavity of the pelviw,
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which becomes filled with gas ., The foolt of the couch ig raised
about 9 inches, and the central ray sheuld make an angle of 600
o 567 with the leng &ddss of the bedy, pointing dewnwards,
with the tube above . This gives.a gensral view of the pelvic
contents, and the uterus and adnexa ocan gesnerally be recognised,
as alseo may tumour growths, if they do not entirely fill” the
pelvis; ‘also the bladder if inflated with'air or fluid. The
uterus may be seen displaced to ene or other side by tumours,

or frem ether causes,

The prone positioen with the X-ray tube belew the table
may alse be used,

In the lateral "Trendedenberg" positien the patient is
turned on ene eor other side, and the tube 1is either in front of
or behind the patient., " This allews the gas te cellect in the
highest parﬁ, where the struotures}éfprGSent have their eutlines
emphasised, while the lower half of the cavity is dark.

The condition of the pesritensum can be investigated in
a number of positions, according to the pert requiring examina-
tien, By arranging the patient's pesition accerdingly, any
gelected part of the membrane may be brought inte the highest
plancef the fisld. Adhesiens and secondary nodules are
casily demenstrated as is also tubsrculogs peritonitis,
Occasionally, in cases whers & small quantity of éﬁid-is
present , the fluid level may be made out 1in a dependent part.

The lesser sac of the psritermum has net so far besn

demenstratsd .,
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General principles of technique concerning exposure in
these cases does not differ in any material respect from that
practigsed in erdinary cases. As the ratisnt is not able te
hold his breath for agy length of time without much discomfort,
and compression cannot be ussd to an extent likely to. be
affecfive, the exposure should be as short as is compatihble
with thgﬁroduction of a satisfactory nsgative, A moderately
soft tube, with a current of about 25 to.BO m.s, for 4 to 6
geconds should fulfil all ordinary requirements where the
patient is of average build, Accuracy of cenbtreing and the
reduction of secondary radiations to a minimum, are desiderata
which have besen referred to before . The former is easgier of
attainment if the "tube under the table" method be employed,
because screen observation can be religd upen fer cerrsct ad-
Justment of apparatus. The latter requirement isg met by the
use of assmallﬁ%fdiaphragm sptting as circumstances will allew,
with the tube below methed, or by means of (opadque) extension
tubes in the overhead methed .

It ig often an advantage to be able te vary the distane
between target and plates when the ascending ray is used. A
table which can bs elevated L& abeut 6 to 8 inches ig therefore
a cenvenience , The increased distance must-natur%}yf%aken
inte acceunt in determining exposure time .

It is alse convenient to have attached te the tube-
" holder in the overhsad method & pointer to indicate. the direc-—

tien of the central ray.
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RISKS AND CONTRA—-INDICATIONS .

Bis ks

1. Infsction.

Ne cases:gﬁ record in which ag a result of pardcentlesis
for purpeoses of oxygen inflation, the peritoneum has been infected,
The writers on the subject are unamimous in respect of the safety
and simplicity of the methed, and the small o iy of dis-
coemfort and pain occasioned by it.

The experiments of Weber (16) and Rautenberg (3%) on
the cadaver and en animals show that even in the lifelgss intest-
ine puncture does not readily occur. The probability is that the
living bowel would recede before the needle, iﬂggfowly and firmly
intreduced., A small punoturqﬁbﬁé suggested by Reberts (35) wondd
almost certainly give rise to ne deleteﬁ%ug after-effects . Stein

and Stewart (29) state that the poessibility of cenveyance of

pathogenic erganisms by the oxygen stream is a very remote one,

2 . Buncture of Blood Vessels,

In the area degeribed as the usual one chosen for
the puncture there are normally no vesselsg of any size in the
abdeminal wall, It is cenceivables that a mesenterio vegsel may
be injured, but by keeping geood contrel of the needle te prevent
sudden slipping in when the peoint passes through the periteoneum,
the risk would alse seem to be minimized . No cage is on record

of such an event having eccurred .

3« Emphydem#s , may occur lecally threugh the site of the

puncture , This would intérfere'with the radiegraphic technigue
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and results; by ﬁﬁ%égg confusing shadows, and censtitutes anether
reagon for not delaying the examination unduly, and for subse-
quent deflation. Neo serious or even particularly undesirable
regults are to be anticipated if emphysema doss eoccur,

In the series of 47 cases ne instance of this develop-
m=nt has been encountered, The eccurrence of perperitenial
emphysems. due to the use of toe short a needle has been referred

te (ven Teubern) .

Contra—Indicatioens .

1. Casges of serious invelvement of the lung by disease .
The vital capacity 1s already appreciably desreased by the abdem-
inal distension, and te superimpose this handicap on & ggggggh
with already existent regpiratery embarragsment is prebably un-
Justifiable .

2, Cardiac and Circulatery Causes.

&) Breach of compensatien

b) Angins pectoris

c) Arterieo-gclerosis and hyper-piegis .
The pogitive intra-abdominal pressure appears likely to prove un-—
degirable in all thege cages, and the degres of inflatien that

could be carried out with safety weould prebably be teo smll te

be of much value to be &n aid £ diagnosis . This weuld especially

seem te apply to cases of Angina pectoris and breach of compensa-
tien,

4, Acute Inflammatery affectiens of Peritencum,

The danger, referred to above, of general dissemination

of a lecaligsed infeotive condition, is a serieus cenough one teo
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cause the radielegist teo refrain frem application of this diagnestic
methed to such a cenditien as Subphrenic abscess.,
The degree of inflation might be'regulated to aveid
wider geparatihon of the liver than what weuld suffice te reveal
the peessure of an abnormal shadow, bu£ the matter has not, se

been investigated.

far ,

5. Hernia,

This dees not constitute an abselute centra-indicatien
in é%%g%% where a retentive appliance can be used. A casge was
gseen lately where an appliance, and even pressure by hand, did
nat succeed in pregenting the entry of gas inte a scrotal sac,tﬁe
Jggﬁgfé%%%ggﬁé was unsuspected by the epesrater ., Ventral Herdia

is eagier eof contrel,

6 ., Advanced Pregnancy.

In these cases the enly feasible sitey@f puncture %ﬁg
in areas where there are oether facters to consider, i¥ such as

risk of puncturing organs, =tc.

/. Adhssions .

The puncture will net be undertaken in the vicinity of
an old eperatien wound, In general the wigsdem eof puncturing cases
in which an abdeminal operatien had been performed fer an
infaammatory conditieon of the bewel and periteneum, is open teo
doubt on acceunt of the frequency with which adhesiens of bowel o7
omomentum te the par%ties is met with, The pain which is liable

to be caused by inflation alse tends te limit the sphere of use-

fulness of the method where aBhegsiens are present.
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AN EXPERIMENTAL OBSERVATION ,

The following experiment was undertaken with the ebject of
ascertaining whether a body with a ceefficient of abserptien edqual
to, or loewer than that of animal &issue, could be rendered more
clearly visible on the X-ray plate, when imbedded in such & tissugj
by surrounding it with a gaseous envelope in situ, For this
' purpose gall stones, imbedded im beef, were used, In his experi-
@bts conducted on similar lines, Knox (1) found, as already re-
Terred tey that the majority of gall stenss caused "negative’
shadows, beth undér artificial conditiens, and when radiegraphed
e==itby in the human body. The "negative" sharacter of the
- shadew was, naturally, enly relative, and it appsared teo be a -
nalura L. ;
natiensd expectation that, if the stens were surrounded by &
medium with a much smaller coefficient of absorption than itself,
its shadow would, by centrast, be much emphasised.

Five gall stones of different sizes were gelected, one

of them obviougly containing a considerable percentage of epague
material (calcium salt)., They were placed on a slice of beef
steak one inch thick. On top of this was then placed aneother
equally thick glab of besf, The X-ray plate was placed on rests
one inch above the surface of the beef, and the exposure made,
The instrumentsl setting remained the same for the whole ssries of
exposures, viz: 6 m.a, in secondary, with 5 inch alterna£ive spark
gap. The first series of expesures were made threggh twe and three
.inches of beef regpectively, and for one, two/and three seconds

succesggively .



= 56 =

The stones were next placed in a small bag of thin
animal membrane, which was inflated to about ene third ef its
capacity with air, replaced on the lewest slab of beef, and a

similar gerleg of exposures te the first repeated.

TABLE , Thickness of Exposure Surreunding

Beef ., . "Time , . Msdium,

E 1 - e 2 inches 1 secend Beef
" 2 2 i e Air & Beef

ool ey R 2 i A Beaf
(S 4 , 2 o Pap Alr & Beef

o ! Bis 3 5 2 Ry Beaf
( " 6 % 3 1l 2 " -&lr & Be@f

( 1] 7 - 3 1] 3 " Be ef
i 8. 3 A A B Air & Beef

o 9., Stones radieographed separately with a cube of

beef for comparison, Exposure ene second,

The plates were develeoped simultaneously, in the game dish,
and fof the same length of time, to seocure unifermity. The res-
pective pairrs, with the same thicknesses of muscular tissue and
similar ekposures, but in ene ocase surreunded by air and in the other
not , were them reproduced side by side en the same print, the print-
ing time being again identical for each pair, In the case ef the
single ﬁl&te, a piece of beef was cut te a thickness corresgponding
te the lengest vertical depth of the largest gall stone, and exposed
tegether with the gall gstoneg foer one gecend.

It will be noticed that the shadews of the stones, in the
firgt series, tend to merge into that of the muscular tissue, whereas

in the second series the eutlines of the stones remain guite digtinet
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in the case of thosé stoenzs ebviousgly surrounded by air., In the
first series alse, the stones are indicated by definitely "negative"
Sh&dows, sxcept in the cage of the small stone with the large
calcium content, whereas in the second seriesg the shadews have

actually assumed a "positive" character,
The explanation of this fact on a physical basgis does not

appear te be at all obvious .

DESCRIPTION OF A NUMBER OF CASES
ILLUSTRATED BY PLATES .

Plates 1 to 6 are reductiens intended te give a more
or less general view.ef the inflated abdemen., The remsinder are
natural sized prints from the eriginal negative, reductien being

aveided fer preseﬁgation of detail.

Cage 1, plate 1,

This illustrates the usual appearanoe'of'the upper part
of the abdomen with the .gpleen, kidneys and liver, the last partially
oeutt of the field, The view 1s & pesterior ene, The enlarged
spleen with & nodulm;éutgrewth on 1ts parietal sﬁrf&oe,_is well seen
lying apparsntly ever the upper pole of the left kidney.

The downward displacement of all thebrgans is noticeable.
The diagnesis of the splenic cenditien wag-not .confirmed, The
patient was tresated by irradiation and the spleen decreased in size
and the eutgrowth disappeared, Sed Was proved by subseguent examin-

atien,
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Case 2, plates 2 & 3.,

These posterier visws show a greatly elengated right
lobe of the liver (Riedels Lobe)., In plate % the table was raised
6 inches and the decrease in gize of the image is well shown. The
ascending celen is inflated with air ., The eleongated leobe of the

liver was diagnesed clinically as a tumeur grewth,

Cage 3, plate 4.

Right lateral wview., The patient was lying en the left
side, and the ray was vertical (tube below table), The intestines
had sunk inte the‘left flank, and show partly in front ef the
rounded swelling in the lower part of the abdemen, If a horizental
ray had been used with the patient lying en the back, the intestines
would have sunk out of sight leaving the tumeur eutline clear,

The case was one of a large i1leo-psogas abscess .

Cage 4, plates 5 & 6.,

Posterior views at different levels:, The ocase was one of
idie-pathic dilatation# of the celon. In both plates the greatly
dilated large bowel can be seen. In plate 5 there isg a éurious
projectien from the euter berder of the lsft kidney due te a faecal
mass in the colen, In plate 6 the large bowel is shown inflated

with air , demenstrating hew ths walls ef the tube show up.

Case 5, plates 7 & 8.

Plate 7 was taken befere inflation, on deep expiration.
The technigue in this case was faulty, as the left kidney shadeow is
altegether invisible .  The dark shadow abeve the crest of the ileum
on the right side is mot in the usual kidney area., The outline of

the organ ig indicated, but net definitely enough toiﬁiagnostﬁc
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dieenesis , Plate 8 was taken after inflaticq’in_inspirat;gg, The

shadow is now geen to be situated within the shadew of the displaced
kidney, and te have descended, probably with the regpiratery descent
of the kidney, altheugh this is not clear frem the plates . The
centreing varied in the twe cages,

A phosphatic calculus was removed ét operatien, The
variatiens in density of the kidney shadew are due te gas in the

intestines .

Cage 6, Plates 9 & 10.

Technique varied censiderably in regard to exposure and
oentﬁﬁng in these twé plateg, When a suspicious shadowj%bserved
radﬁkoopically the reutine has been to make two succegsive exposureg,
one in full inspiratien, the other atfend of expiration, to ascertain
the "respiratory exouzsion; of the shadew relatively te that of the.
kKidney . Plate 9 was taken in the ingpiratery pesition before
inflatien, plate 10 in expiratory after inflastien.

In spite of having te allew for this "cempensatery" shift ,
the shadows of the calculi will be seen to be lower in the gecond
plate than in ths firgtl; and nearer the middle line, The outline
of the kidney shadow is very indistinct in plate 9; énd, much better
seen in plate 10,

The conditien ef the last rib (apparently a mal-united
fracture) will be noticed. The calculi were removed frem the kid-

ney at eperatien.,

Case 7, plates 11 and 12,

In the first plate, taken before inflatien, the kidney

shadew cannet be made out.,
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On the secend plate , taken after the periteoneal cavity and
lower bowel had been inflated, the outline of a large tumour can be
seen, The effect of the gas in the bowel is shoewn by the variatiens
in degree of density over the uppsr part of the tumour shadow.
The diagnesis wa.s "Compound Cystic Kidney" . The E&;&ff

exer was distinctly palpable,

Cage 8, plateg 1% and 14 .

This was a case of gall stones; +the kidney displacement
being unsuspected, The clear outline, as well as the medificatien
of the prefils of the organ, characteristic of the inflated abdomen,
can be seén. |

The gall bladder is vigible, apparently snlarged, and &
suggestioen of a "negative shadow" is seen in plate 14, which also
shoews the stomach centaining an epaque meal,

Several gall stomeg were removed at the operation.

Cage 9, plates 15, 16 & 17.

The first twe plates show the greatly enlarged gall
bladder from beth psints ef view, In the anterier view, plate 1H,
it is notioe%gle hew intestinal gasg centent causes cenfusing shadows .
In plate 16 a negative shadow is seen nearer the lewer pele of the
gall bladder, .Plate 17 shews the gall bladder after remeval. The
negative Bhadow ig well shown near the lower pole, with the
characteristic ring formation well marked . Twe ethser faintly peosi-
tive shddows can be made out near the former,

Three medium sized gall stenss were removed at oeperation ,

case 10, plates 18, 19 & 20,

These three plates, of a case of gall stenes, illustrate
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the views obtainsd from three angles, In the pesterier view the
shadews are geen in the kidney area, and in the antsrior view the

kidney 1s net seen. The lateral view gewvves te preove that the

stenes are in a plane anterier to the kidney, The lighter centres

of the shdadows with the resulting ring formation is well seen.
The gall bladder “outline 1s best seen in ‘plate l8.. The rpatient
could net siﬁ up; = hence plate 20 was taken lying oen the side with
the radiatien vertical . At the operation a number of gall stones

were remeved,

Cage 1ll, plateg 21, 22 & 23,

In this cage, although the gall biadder is shewn in all
the views, ne shadews either negative or pesitive can be made out.
Several medium sizéd gteneg were remeved at the eperation,. As in
the former ocage the plate showing the anterior view reveals the
fact that there i1s often a considerable degree of blurring, loss

of detail, and cenfusion due te the presence of gag in the intes-

tines, although in both ‘cases the patients were lying on their backsy

whan the integtines sgink inte the flex,

The marked difference in level betwesn the twe kidneys

in thig casge will be neticsd.

Cage 12, plates %34 & 3%hH.

The gall bladder is seen in beth plates. In the pesterier

view the viscus can be sgeen te be much enlarged, but in the
anterier view it is mestly hidden By the overhanging right lebe
of the liver, Ne appearance indicating the presence of gall
stoenes 18 discernible, At the eperation twe falr sized stones

were found, one of which was in the neck of the bladder.
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Case 1%, plates 26 & 27.

The gall stenss in this case are better seen on the
plate shewing the pesterior ﬁiaw; the gall bladder being also
faintly indicated in this view, whersas its eutline is lest in
the anterior view, In plate 28 the gall bladder partly overlies
the right kidney, If sems of the stencg shadews had# net shown
beyend the kidney shadow, a latferal view weuld have been required
te establish their nature , Tube ghift , or posturing ef the
patient might have served s similar purpese . The shadews have
clear centres with ring fermatien . After removal the stones were

feund te have an appreciable calcium centent .

Cage 14, plates 28 & 29,

These two latiaral views , of the same case, demen-
strate the difference brought abeut by inflatien ag ebgerved Ifrom
thig angle, Plate 29 wag glightly eover-exposed as comparced with
28, On the latber the organs are quite indistinguishable, while
in the fermer the anterier aBdeminal wall, the liver, and the
gréatly distended gall bladder are well sesn, These twe plateg
were taken with the patient eccupying exactly the same pesitien,
for purpesesg of comparison,

The cage was unfertunately lost sgight of .

Cage 15, plate %0,

The gall bladder can be seen under the lower margin of
the liver, apparently net much enlarged., There is ne lecal varia-
tion in the density of the shadow teo suggest the presence of &
caloulus, At the eperation & large oval gall stene consisting

almest entirely of @%lesterine wag removed .,
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Cage 16, plate 31,

The clinical diagnosis in this case was "gall-stonssg",
The gall bladder is distinctly seen te be snlarged, but ne indioca-
tion of gall stone can be made out, No gall gteneg were found
atloparationfaiéﬁgugh the walls of the viscus were thickensd by

digease .

Cage 17, plates 32 & %%,

This cas had been treated by irradiation feor sarcomatous
growth of the axillaf,whioh had disappearesd . The plateg here
reproduced were taken when suspicien arese, some menthg later, of
& recurrence in the abdemsn, Beth platesg were over-exposed. In
the anterier view, fplate %2) the lower margin eof the liver i$
very indefinite , but the irregular dark shadow can be made out
loewer dewn, nsar the vertebral column. The secend plate shows
better the relation ef the shadow te that of the lower edge of
the liver, The diagnesis wag hyper-nephroma, On the plates
taken befere inflation ne shadow could be made out, The case

was lost sight of,

Cage 18, plate 34 .

This ocase illustrates the wide separation of.the
spleen frem the diaphragm, and ‘the fact that the latter organ_is
vigible ag far as the latferal margin of the vertebral column,
The case wasg examined for evidsnce of adhesiong teo acceunt fer
persistent pain in this area., An operation for perforated gas-
tric ulcer had been performsd about a year previously. The
thickening of the pleura over the bage of the left lung was

diagnoged clinically . No adhesions can be s=en, The subge-
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quent gxswkk pregress of this case could net be traced.,

Cage 19, plates 35, 36 & 3%7.

This was a ocase of abdominal tumeur of uncertain nature
and origin. On the plateg taken before inflation of the abdemin-
al cavity , it showed as a large ill-defined dark mass, The plates
here reproduced show clearly its outline and limits, and prove
that it was not cennected either with the liver or right kidney,
which facts could not be egtablished clinically. The casge was

not operated on.

Casgse 20, plate 39,

The shadoews of the kidney and spleen are obscured by a
large round of shadow with regular margins, The mags isg apparent-
ly centinueus with the liver, In the plate taksn befere inflatien
the limits of the growth could net be defined. At oparation‘a
large new growth was feund , growing frem the under surface of the
liver, The cendition preved te be ineperable, .and the patient
‘died a few days after operation. Post mertem the growth was

found te be carcimona , apparsntly primariZy in the gall bladder .

Case 21, plates 40°& 41,

In the pegterier visw, plate 41, a large shadow is sezen
extending downwards frem the under surface of the liver, hiding
the shadow of the right kidney, In the lateral view angd eveid
shadew is seen belew the liver, te the under surface of which it
seems teo have moulded itself. At thg@peration it was found te be

a hydatid cyst growing frem the under suface of the liver,



Cage 22, plate 42 .

In this plate a large mass, apparently centinueus with
the liver , is seen filling up the abdominal‘oavity. Ite rounded
regular margip is well'shown, gseparated frem the abdeminal wall
by a zene eof gas., The nipple-shaped process tewards the lower
end of the fiesld was palpable externslly . The diagnhesis in this
cage was not establishsed. Ne eperation was undertaken, and the

patient wag lest gsight of .

Cage 23, Plateg 4%, 44 & 45,

Thege three views of the pelvisg illustrate the effect
of the gas content of the cavity en the radiegraphic result,
The antﬁrofpostarior views , with the patient prone sheows the
uterus displaced te the right side by a tumeur mass eccupying the
greater portien of the left half of the pelvig. The adnexa are
vigible , The other two views illugtrate the gravitatien effect
of the gas, only the gtructureg in the upper part of the fisld
being eutlined in each. case, due to the cellection of exygen in
the highSPlane of the cavity. The tumour was & dermeid cyst.

Cage 24, Plates 46, 47 & 48.

Thig tumeur - an evarian cyst — filled the pelvisg whan
the patient was lying en the back, with the re-sult that the
outline of the growth is lest., (see plate 46) The cyst seemsto
have droppzd te the lewer pertieon of the field and partly out of
the pelvis, in the twe lateral views, allewing the gas té accumu—
late in the upper part, with,;hé regultant clearness of outline.
A band is seen on the left side, stretching frem the cyst to the

gide wall ef the pelvis,
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At the operation the cyst wasg found te bs growing from
the left side, and te be of the multilecular varisty., Am uncemmen

feature in these growths was the lebulation of the mass.

Cage 25, plates49 & 50,

Thege tweo views shews the difference caused by the

. presence of.gas in the pelvig, Plate 49 (a peosterier view) shows
the appsarance before inflatien, and plate 50 ( an anterior viesw)
that after inflatien, A large indefinite shadew shews in each
cage en the left side, partly out'‘of the pelvis, ~'In' the second
view the gas hasg enabled gufficient contrast te bs secursd to
ghew up the right -side of the pelvisg, whersag in the ether ths
cavity is unifermly dark, The case was one of ovarian cyst .

The angile .of the pslvis variediy markedly in the twoégﬁgg%ﬁ?gs
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CONCLUSION .

It weuld appsar te be fairly well establighsd that ne
actual intengification of shadews on the X-ray plates need bs leeoked
for, despite the result of the experiment described on page 35 et
sed ., by the precess of sgurrounding an ergan with gas . What is
obtained , however, by this meansg is a demarﬁﬂtion_ef the .edge of
such an ergan, where the edge would, en acceunt of clese apposition
to, or everlapping with, ether structures ef equal eor greater
density, have been lest. Any wvalue that the method possesses ag,
a clinica)diagnestic meagure, is dependent en this facter. . We
are thereby.ensbled -
&, To judge eof the shape, contour and size of the organs,
b, To locate them in cageg where their pesitioen is abmermal ,
c, Te recognise various pathelogical processes .
The difficulties cennected with the radiegraphic demon-—

stretion of the liver and spleen in their entirety, have hitherte

kawve almest been insuﬁ%able, and patlielegical cenditions affecting
their parietal surfaces have perforce remainsd ebscure, §Splenic
enlargement needed to be very considerabls in extent befere indis-
putable evidence te that effect ceuld be read from a skiagram,
This difficulty}i%;géigii claimed with justices, has been solved te
a8 large extent by the metheod Qf gas inflation of the peritencal
cavity . The diagnesis of a number of pathelegical processes,
dependant en a delineation of ene er other of these organs, has

been gimplified,
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The clear picture ebtained of the subphrenic space and
éééé@géa{géds-to the_confiﬂeﬁt expectatioen eof prqgressfﬁé the
recegnitien ef diseaseg of this difficult regien,

The claimg of various American authers netwithstanding,
the poesitive diagnesis of gall steneg and gall bladder diseasge
would seem te have made thgéwpr@pertionately gslow pregress. . The
shadews of the gtenes, if present, tended te be so faint that they
were generally lest in that eof the liver, especially if the con-
fusing effects of gas in the intestine were guperadded.

The vigecus itsgelf could seldom be shewn en the plate,
unless very markedly altsred by digease ., ,

The inflatien methed is of undeoubted value in aggisting te
render vigible the gall bladder . Indeed it may bes stated that,
with proper technical precautiens, the nermal viscus should gener-
ally be seen en the plate . With the fisld thus cenfined by the
delineatien of the gall bladder, gall gtenss sheuld be seen in &
larger preportien of cages, Adhegiens to surreunding organs;-
with censequent defermatien, is eftsn recognised when present..

- While the methed is of use in the invegtigatien of casges
in which the actual positien of a kidney, difficult te make up with
the ordinary methed, has te be determined, it deecs net appear te be
of much value in the demenstratien of urinary calcull generally.
When the kidney eutline ig discernible, nething is te be gained by
inflatien, Neither can the ureter be shown and the bladder is
eagily filled with gag per urethiam, if nedessary for radiographic
purposes .

While it is certain that the female generative ergans and

tumeur grewths in the pelvisg are capable of demenstratien with thisg
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methed, ne special advantages can be claimed for it asg compared with
the erdinary clinical metheds of invegtigatien eof these cages,

In dealing with the digestive tract also, the cliniocian
would be better served by the use of the epagque meal method. The
wallsg of the stemach and celen can certainly be rendesred vigible
if these portiens of the tract are geparately inflated infembinatien
with periteneal distensien, but it is epen te grave deubt if any
infermatien of real value weuld begégfnedThere ig ne evidence to
gsupport the expectatien that carcinema of the large intestine weould
be rendered manifest at an earlier stage than etherwise.,

The gecepe of the usefulness of the method may be summed up
ag comprising -

1, Lesgiens of thes diaphragm, subphranic gpace, }ldver and
gpleen, where the zene ef separatien preduced by
the gas rsvsals the whele of guch area or organ.

2. Gall stones and ether gall bladder lesiens, in which the
fact that the gize and ferm eof the viscus can be
studied pften provides data of great diagnestic

gignificance,

3. Ths determinatien eof the exact pesitien of the kidney,
in deubtful casges.

4, Abdeminal tumeourg , the anatemical rslatienships of
which can eften be traced.

5+ Adhegiens of the vigcera te the pariestal peritoneum.,

Finally, while the method is net at present recemmended as
a reutine procedure, andits indisoriminate use in cases of intra-
abdeminal disease is te be deprecatsd, it must be coenceded that

it recerds an undeubtsd advance in radie-diagnesis.
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CASE 1, PATE T,

Oxygen inflation, Posterior view.

Patient prone;

radiation vertical .







CASE 2, PLATE 2,

Oxygen inflation. Pogterior view, Target plate distance 50 cm,

Patient prone; radiation vertical.

CASE 2, PLATE %

Oxygen inflation, Posterior view, Target plate distance 62% cm,

Patient prone; radiation vertical.







CASE 3, PLATE 4 .

Oxygsn inflation, Right lateral view.

Patient lying on left side; radiation vertical,







CASE 4, PLATE 5,

Oxygen inflation. Pogtesrior view. Tube centring upper border

of second lumbar vertsbrae .

Patient prone;. radiation vertical.

CASE 4, PLATE 6.

Oxygen inflation, Posterior visw. Tube centﬁing at middle

of third lumbar vebtebrag .

Patient prone; radiation vertical .
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; -  CASE 5, PIATE 8.

S

Oxygen inflation., Posterior view.

ont prone; radiation vertical.,
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CASE 6, PLATE 9.

on., Posterior view.

iation vertical.
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CASE 6, PLATE 10,

. Posterior view,

ion vertical.
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Oxygen inflation . Posterior view .

Patient prone; radiation vertical,
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Posterior view.



















stones (plate damaged)
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_PLATE 18,

g e e

@;qr n inflstion, Anterior view.
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- Ui A CASE 13, PLATE 27

¥ . . . —Oxysen inflation.
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CASE 22, PLATE 43,

Oxygen inflation. Posterior view,
Patient in 1left lateral Trendelenberg position,

Radiation horizontal,













CASE 23, PLATE 45,

Oxygen inflation., Anteraor view,

Patient supine. Radiation vertical.













CASE 23, PLATE 47.

Oxygen inflation. Anterior view,
Right lateral Trendeslenberg position.,

Radiation horizontal.







CASE 24, PLATE 48,

Before oxygen inflation ., Posterior view,

Patient prone. Raediation vertical,







CASE 24, PLATE 49,

Oxygen inflation. Anterior view,

Patisnt gupine; 'radiation vertical.,




