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THE VALUE OF SERIAL RADIOGRAPHY IN
GASTRO-INTRESTINAL DIAGNOSIS *

LEWIS GREGORY COLE, M.D.
: NEW YORK

RADIOGRAPIY

This 1s essentially a summary of a series of three
articles on the “Radiographic’ Diagnosis of Gastro-
duodenal Lesions,” the first two published respectively
in the Deecember, 1911, and the March, 1912, issues of
the Archives of Roentgen Ray. 'The third will appear
in an early issue of the same periodical.

T'wo or three radiographs are sufficient o determine
the size, shape and position of the stomach. TFor the
convenience of indexing, the different types may be
grouped into four classes: (1) cow-horn, (2) text-book,
(3) drain-trap, (4) fish-hook (Wigs. 1, 2, 3, 4); but in
cases of suspected pathologic conditions one is not justi-
fied in making a diagnosis unless serinl radiography is
employed.  This term is applied to a series of from
fourteen to twenty-four radiographs of various phuses
of different cycles, which, when assembled, may be
studied individually and collectively, or rednced to a
cinematographic size and projected on the screen, giving
a graphic and fairly accurate representation of the
gastric motor phenomena.  The technie of this examina-
tion enables the operator to observe on a fluoroscopic
sereen grossly what is registered in detail on the plate.

This method of examination, illustrated in Figure 5,
has demonstrated that the motor phenomena of the
stomach are complex instead of simple. They constitute
a cycle, similar to the heart action, composed of a systole
(Phases 1 to 6), and a diastole (Phases 7 to 10), aund
the progression toward the pylorus of a series of
peristaltic contractions. A cycle occurs about once in
three seconds, and at the end of a cycle, a peristaltic
contraction should have moved up to the position
occupied by the preceding contraction at the end of the
previous cycle. If a contraction progresses from its
origin to its termination at the pylorus in a single eycle
(Fig. 1), that stomach exhibits the one-cyele type of
gastric peristalsis. If two eycles are required for it to
progress from its origin to its termination, the perisialsis
is of the two-cycle type (Fig. 2). If three or four cycles
are required, it is of the three-cycle (Fig. 3) or four-
eycle type (Fig. 4). 'The last two are the most common
types. The gastric cycle is governed somewhat by respira-
tion, perhaps through the vagus, which supplies impulse
both to the diaphragm and to the stomach. "This suggests
a method by which gastrie peristalsis may be stimulated.

That portion of the gastro-intestinal tract previously
known as the first portion of the duodenum has the
embryologic, physiologic and surgical characteristies of
the .stomach, rather than of the small intestine. The
important part that its radiologic appearance plays in
the diagnosis of gastric, duodenal and gall-bladder
lesions justifies its being dignified by a name, and the
manner in which it sits up on the pylorus so closely
resembles a cap that this name immediately preseljted
itself. Radiologically this cap appears fo be a coqtmp-
ation of the stomach, and rescmbles the pars pyloriea in
size and shape. (Tigs. 9 to 14). It should bp symmetri-
cal, although its shape varies with the gastrie cycle and
the posture of the patient. The cap surmounts the
Pylorus, being separated from it by a space of about

* Read in the Sccetlon on Peactice of Medicine of the Ameriean
Medien) Association, at the Sixty-Third Annual Sesslon, held at
Atlantte Oity, June, 19012
| "‘ Because of Juek of space, Figures 21 to 20 have been omitted
u" s JounNan, They appear W the Transnetions of the Section
B 0 ihe author's reprints.
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three-sixteenths of an inch, which indicates the normal
pyloric sphineter. The gastric and duodenal surfaces of
the sphincter should be clear-cut and smooth, and its
Immen about one-eighth inch in diameter, and centrally
located. In cases of adhesions in this quadrant of the
abdomen, from gastric or duodenal ulvers, or from gall-
bladder infection, with or without caleuli, the cap is
usually the first to sufler limitation in its normal
dilatation.

To determine the Jumen of the second and third
portions of the duvodenum arfificial dilatation of the
duodenwm may be accomplished by passing a pylorie
dilator (Einhorn) into the jejunumm. This, when
inflated, acts as a temporary obstruction. The bismuth
and buttermilk then passes through the sphincter,
dilating the second and third portions of the duodenumn
(Fig. R6).

The gastric and duodenal lesions that wmay be
recognized by the use of serial radiography are:

1. Carcinoma (Figs. 6, 15, 16).

2. Hour-glass contraction (Fig. 7).

3. Adhesions from gastric or duodenal uleers (IFigs, 17 and 18
respectively), or gall-bladder infection, with ealeuli (Iig.
14) ov without caleuli (1'ig, 20).

. Dilatation of the pars pyloriea from obstruction (Fig. 23).

. Atonic dilatation (1ig. 24) with or without prolapse of the
pylorus.

G. Atrophic contraction (Fig, 25). .

o

The following radiographic findings are characteristic
of carcinoma: The lumen of the stomach is encroached
on by a nodular growth in the wall of the visgus, with
islands or projections into the normal tissue, giving the
appearance of {inger-prints (Figs. 6 and 16). The
growth may progress in the form of a cone (I'igs. 6 and
15), terminating at its apex in a small constricted lumen,
which may be f{illed with bismuth or entirely obliterated,
or the line of invasion may have a worm-caten appear-
ance with overhanging edges. The area ol constriction
is constant in size, shape and position, and devoid of
peristaltic contractions or ruge, although it may be
filled and empticd during each cycle by the peristalsis
of the normal portion.

The characteristics of hour-glass constriction of {he
stomach are illustrated in Figure Y. The constriction
is narrow, having the appearance of a ring with clear-
cut edges. It resembles a peristaltic contraction, except
that it does not relax during diastole. The upper
scgment is large in proportion to the lower one, which
corresponds in size and shape 1o a normal empty stomaeh,
A decp crease or spasmodic contraction in the greater
curvature near the spleen so closely resembles an hour-
glass conztriction that at least two series of radiograms
must be made with the patient in various postures
belore one is justified in making a diagnosis of hour-
glass stomach.

Adhesions involving the pylorus and duodenum indi-
cale, in a large percentage of cases, the presence of an
ulcer of the stomach or duodenum, or gall-bladder
infection, with or without caleuli. The radiographic
indications of adhesions are itlustrated in Figures 8, 17,
18, 19, 20, 21 and 22.

1. The lumen of the affected area varies in diameter but dves
not dilate to its normal size.

2. The ruge in the affected avea show with unusual distinet-
ness, having o erinkled appearance, and usunlly- run
obliquely or transversely.

3. The peristaltic contractions: arc clenr-
portion, but cease or are distorted: wh
adhesions, i

cut- in-.the mdl‘ml
on they veach. the
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4. The cap is constricted, asymmetrical, displaced or absent.

6. The sphincter is mnot cleur-cut and well-defined, and is
much wider than it should be, ‘either. on one  surface,
forming o wedge-shaped area, or on both surfaces, giv-
ing an annular appearance. :

6. The %LLOlld and third portions of the duodmmm are angular
or contracted.

7. The stomaeh may be bound to an adjacent viseys, und
conform in shape to the lines of -the liver, gull-bladder
or_colon. At the point of adlesions on the lesser curva-
ture pmwt.tlﬂm ceascs, und the contraction on ihe greater
curvature becomes deeper, compuaﬂxttlntr Tor -its absence
on the lesser curvature. :

A small Tlocalized constriction in the body of the
stomach or pars pylorica, having the appearance of an
embryonic hour-glass contraction, associated with a
distortion of the rugm, suggests an ulcer of the stomach,
old or new.

I the cap is contracted and worm-eaten, but not drawn
to the right, and the duodenal surface of the sphincter
is irregular, duodenal uleer should be considered.

Ixtensive adhesions, involving the right gide of the
pars pylorica, drawing that portion of the stomach to
the right and straightening out the greater curvature,
ihe cap being of normal dimensions, but angulated, and
the sphmcler being normal, suggest gall- Dladder i fec-
tion, with or without cal(’ull

The differential diagnosis of carcinoma from adhesions
or hour-glass stomach is very important., In extensive
cases this may be made with great accuracy, and many
‘non-operable cases may thus be saved the shock of an
unnecestary exploratory operation. Xven in carly cases
the radiologist can dilferentiate between malignant and
non- mahgndnt lesions with about the same dcglce of
certainty as can the surgeon at an exploratory opel ration,
without a microscopic examination of the specimen. 1t
is more conservative, howcver, for the radiologist to

state the character, location and extent of the adhesions, -

and leave the surgeon 1o determine the cause. 'The

important qucﬂtlon is, ‘Do the radiographic findings

indicate surgical procedure? 1L there is any radiologic

cvidence of malignancy, surgical interference is mdl-

cated, regardless of whether or not the symploms are

severe enough to justify this procedure. But if there
is no evidence of malignancy, the cases group.themselves
radiologically into three classes:

1. Adhesions with or without dilatation of the stomdceh,
accompunied by symploms sulliciently severe to indieate
surgical procedure (Iig. 22).

2, A definite lesion without suflicient symptoms to justily
surgical procedure (Fig., 21).

3. Deftnite radiographic findings, with obseure but prolonged
symptoms,” referable to the right hypochondrium.

Dilatation of the stomach may be recognized by other

methods of examination, but it is of two types, one
from .pylorie obstruction, and the other from atony.

Pylorie  obstrucetion, calling for surgical procedure,
causes a dilatation  of the pars pylorica, giving the

prognathian or “under-shot” appearance ol a bull-dog’s
jaw (Fig. 23). The atonie type of dilated stomach
(Iig. 24) is. enlarged uniformly, with or without a
prolapse of the pylonm But the Jumen of the sphincter
13 not sufliciently contracted to prevent complete evacu-
cation. Tn such cases surgica) procedure is not indicated.
The atrophic contracted stomach (Fig. 25) is high
“and the grea ater curvature nearvly straight; the cap is
absent or displaced, and the peristaltic contractions are
wide, showing a lack of pliability of the gastric wall

Jour., A. M.
Nov, 30, ]'n‘J
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Thig condition is most frequently found ‘in patients
having an alcoholic history, or those showing a tendency
to sclerotic changes in otler organs.

" SUMMARY

. The. types .of stomachs muay be divided into four
(:1 asses to facilitate indexing.

2. The motor phenoena of the stomach are complex,
showmu a gastric cycle, conslbtmg of a aystole and
dl:lsiok and the. prouwssmn toward -the pylorus of
])C‘l istal Llc contractions,

3. The appearance of the cap (first I)ort]on of the
duodenum) is a vital factor in gastroduodenal diagnosis.

4. The second and third portions of the duodenum
may be arlificially dilated.

5. The lesions which ean he diagnosed by serial
radiography include carcinoma, hour-glass constriction,
adhesiong {rom gastric uleer, duodenal uleer, and gall-
bladder infection, with or without caleuli, (]i]atutum
Trom obstruction or atony, and atrophic contraction,

6. The radiologist ean recognize and differcuntiate
between these conditions with -about the same degree of
certainty as can the surgeon at an exploratory operation
without the microscopic examination of the specimen.

103 Park Avenue.

ABSTRACT OF DISCUSSION

Dr. G. E. Pramer, Philadelphia: 1 think that it
waste of time to attempt to clussify these types; they are not
definite enough for elassifiention. One shades into the other
so gradually that any uttonlptcd classifiention means nothing.
We should be very eareful in our endenvors to draw cerfuin
conclusions, - More ﬂumoq(-oplc work should bé done and I de
not bLelieve that we should atlempt to depend on the einca-
tograph in drawing so many conclusions. The systole and
diastole of the stpmach have not been shown on the fluores-
cent sereen and 1 do not believe that so much confidenee
should be placed on what these serinl photographs reveal.

Dr, Lewis Gricory Conk, New York: ‘The types of stont-
ach were simply used for classification, and have no relation
to the function or pathology of that organ. Diastole and
systole of the stomach wre shown more or less distinetly in
nearly every series of stomach radiographs, and as cach radio:
graph i8 an accurate representation of the lnmen of the stom-
ach at the instant it is made, there ean be no doubt of its
presence.  1f 1 bave conveyed the im’prcﬂsion that there are
two sphineters, 1 wish to correet it. I'here is but one aphine-
ter, and that scparates the ceap from the pylorie end of ihe
stomach, aud may be studied earefully in the radiographs. v
this detanil is not” visible on the sereen, it proves that fluoros :
copy is not so nceurate as radiography.

is

Economic Importance of Mental Diseases.—T he amound
approprinted for tlu' care of the insane during the past yen!
in New York was 23 per cent. of the total expenditure o
the state, Compnre this with the other ficlds of siate ('hll""‘h
ture: education, 24 per cent.; public works nand conser rvations
13 per cent.; prisons and rel‘orumtmws, 4 per cent; th(l
legislature, 4 per cent; the militin, 2 per cent.; health ﬂ;“
quarantine, 1 per cent.; and eare of all other: wuula of t'l‘
state, sueh as the epileptie, fecble-minded, blind, mlpplml-
disabled soldiers and sailovs, 8 per cent, To the ]uwuult
these startlivg flgures must give some inipression of n ml(
which some seientists and physicians deeply realize, mum‘-.‘lj
that modern civilization must take hold- of the ])l()bll'lll r(l)|
inanily with vigor, energy and scientifie skill. The hop‘l"(m
thing about what appenrs {0 be on the surface 8 gitun l“
of despair is that insanity is not, as our forefuthers ’]":(h
to believe it to be, an *act of God,” but is a discase W lhl!
can to u very large degree be prevented aml to o (-onnul(‘ll,l‘
degree cured by menta) and physiceal hygiene.—The Quilook
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a8, 1 1o 4.—TYrPES oF STOMACH *

IMig. 1. Cow-horn. i, 20 Text book. g, 3. Draln-trap, 1P, 4 - 1ish-hook.

Cap

Peristalsis

Indentations of
carcinomatous nodules

Conical area of
constriction

Line of invasion

i G- I8xtensive eaveinoma,

Upper segment

Cap
Sphincter
Lumen of ring

Terminal wave
Peristalsis

Lower segment

Peristalsis

Cap

Sphincter
Rugae

. Line of involvement
7. "Iz, 5--Serinl radiographs showing diastole (Phases
1) and systole (Plinses  1-6)  and  the progression

towyy . .
d the pylorus of four-cyele type ol gastrie e
stnlxiy, pylorus ol ur-ey ¥i I pasteie pery

[le. S, - lxtensive adhesions.

— - R P ounding the stomach,

*NUTE:  Fhe contrast fo Flgures 16, 8, 9, 13, 19 1s necentuated by a joenlized
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168, 9 1o 1d-—=Variovs ‘I'yres or Caps

Cap cap

Lumen
Sphincter

Lumen

Terminal wave
Sphincter

Duodenum

Terminal wave

Duodenum
Peristalsis
i, 0. Fig, 10,
Cap
Lumen
|
Sphincter Cap

Duodenum

Terminal wave
Lumen

Sphineter

Terminal wave

PPeristalsisg

Peristalsis
Rugae
Fig. 11,
Cap
Gall stones
Cap
Lumen
Sphincter
I"old
Laumen
Sphincter

Terminal wave
Terminal wave

Perlstalsis
Peristalsis

Fig. 13, g 14,
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1168, 15 10 20.—PYArH0LOGIC LESIONS oF PyLorus axp CAp

Constriction

Nodular growths

Cap

Conical area

Greater curvature

I, 15, Anunlar growths, g, 16. - Cuarcinoma.

Cap

Constriction

Cap absent
Rugw

Fig, 17, Adhestons IMtg. IS0 Adhesions from gastrie uleer,

Contracted cap

Contracted cap

Sphincter Rugme in lumen

Peristalsis

Second and third
portions

Terminal wave
of the duodenum :

) P { X rom gall-bladder Infecs
Mg, 20.—aAdhe slonsl{‘l)::.

IMg. 19, Draodenal uleer.
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