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PREFACE

VINCE THE PUBLICATION of the Second Edition of this book on
S roentgen examination in acute abdominal diseases, comsiderable
new experience has been accumulated. The organization of ‘this ma-
terial, however, has taken a long time, and as a result, this Third
Editlon is just now being publishéd. Because the Second Edition
is no longer available, the Publisher urged me to write a Third
Edition, and I am very grateful to him for his support and willing-
ness to- embark on this venture.

Over the years, roentgen examination in acute abdormnal dis-
orders has become more important, and in most large clinics' emer-
gency examinations have been ‘established as routine. In addition,
an increasing number of patients with blunt trauma to the ‘abdo-
men, many due to traffic accidents;’ are now sent for'roentgen
examination, wlnch increases the importance of this' procedure.
The examination must be performed immediately, and 'doctors,
nurses and technicians must be on duty day and night. This is'a
burden to the staff of the x-ray department, a problem’ which in
some way must be solved The roentgen examination is ‘all impor-
tant to advanced surgery and therefore these disciplines must work
in close cooperation. The training of a staff in the diagnosis of acute
abdominal disorders is indeed a challenge which takes many years
to master, and there will always be surprises and new experiences.
The diagnosis must be made following only a short observation and
often there is net time for prolonged consideration. Therefore, it
is of importance to have a text in which advice and information
can be sought concerning the actual findings.

" This book is meant to be an introduction for students and a guide

for radiologists not only in their training period, but also in daily
routine work. It should also be an aid to the surgeon whose co-
operation certamly is fundamental to the final result. If the Third
Edition contributes to better knowledge and improves treatment in
this field of medicine, its writing has been justified.



INTRODUCTION

CUTE ABDOMINAL DISORDERS are among the most frequent lesions
A found in patients admitted to the general clinics. Often the
diagnosis can be made easily by clinical examination, but in other
instances it is impossible to arrive at a definite result. The roentgen
examination has similar aspects; sometimes the diagnosis is evident,
and in other cases it is obscure. This varies from case to case, and
paradoxically the findings may be certain where the clinical ex-
amination is vague and, vice versa, the clinical examination may
be definite while the roentgen findings are few. Therefore, coopera-
tion between the clinician and the roentgenologist is the only sensi-
ble solution and the only way to obtain a final result which will
benefit: the patient. Certainly, most of these patients are admitted
to the surgical department, but some are also seen in medical wards.
Some are borderline cases and may need observation by dlﬂerent
specialists.

 Certainly, difficulties arise as to the definition of when abdominal
disturbances become an “acute abdomen” requiring prompt medical
attention. It has constantly been the task of the writer to keep the
theme within such limits. '
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 CHAPTER. I

PROCEDURE "AND TECHNIC

OENTGEN EXAMINATION in acute abdominal emergencies must be
R performed quickly, but with the greatest care and accuracy.
Transport and handling of the patient should be rapid and smooth.
~ Preferably the roentgen and the surgical department should be
located in close proximity so that the surgeon can enter the view-
ing room of the x-ray department and discuss the findings with
the radiologist. Moreover, the radiologist should go to the operating
theatre whenever he can to observe the findings so that he can
check the diagnosis and assist in good treatment of these patients.

The examination is usually based on plain films of the abdomen.
Occasionally the findings may be obscured by bowel contents, but
an attempt to empty the bowel by water enemas should be avoided.
This could result in increased pain and the enema provides reten-
tion and formation of fluid levels. These may give a confusing pic-
ture easily mistaken for pathological conditions, for instance; a
peritoneal irritation or a gastroenteritis. In normal conditions a
water enema produces small fluid levels which vanish after two to
three hours, but when the bowel is paretic for some reasonor other,
the levels may be larger and of long-standing duration. Defection
prior to examination-is advantageous, but no laxative should be
given to bring this about because irritation of the mucous mem-
brane and small fluid levels may result. -

Usually, these patients have not taken a meal since the onset of
symptoms. For routine ‘examination this is unimportant. Seme food
or liquid prior to roentgen examination will not interfere with the
interpretation of the films, but in general one should ask the patient
not to eat or drink before the examination.

Before the examination the urinary bladder should be emptied.
A filled bladder may be mistaken for fluid in the pelvis-or a tumor-

£k



4 Roentgen Examinations in Acute Abdominal Diseases

like mass. If the patient cannot evacuate the bladder spontaneously,
catheterization must be considered. One should remember that some
air may enter the bladder during this procedure causing a fluid
level if the patient is filmed with horizontal rays.

One may object to catheterization due to risk of infection, par-
ticularly in men. This complication may be avoided by intravenous
injection of water soluble contrast as in ordinary urography. The
contrast collects in the bladder after 15 to 30 minutes, and one is
able to determine if the supposed density is the bladder or not.
Indentations upon the bladder may, as will be shown later, be a
 valuable sign.

Preferably, the examination should be performed in a specxal
emergency room. Work here should be exempt from the daily rou-
tine programme. The patient should be examined on a special
stand which must have movable Bucky’s both for vertical and hori-
zontal rays. With modern stretchers the patient can be slid over
the Bucky table, and raised and lowered by pneumatic force. In
the same room a stand for fluoroscopic television should be avail-
able so the patient may be fluoroscoped whenever there is suspicion -
of a lesion in the lungs. One should also check the movements of
the diaphragm. Likewise, in a number of these cases, there is also
a need for fluoroscopic examination of the abdomen, i.e. of various
sections of the.intestinal tract, their movements and position, palpa-
tion of tumor-like densities and so forth. This, however, will be
presented in detail later in the text.

If the patient is in such poor condition that the examination must
be made while in bed, a stationary grid is used and placed directly
on the cassette (size 30 x40 cm 14x 17 inch), the patient in the
supine position. One should also try to obtain two separate films
in both lateral decubitus positions with horizontal rays and with
both the left and right side down. Furthermore, if a perforation
is suspected, a ﬁlm is also taken with horizontal rays and the pa-
tient supine.

When there are no objections, the patient should be lifted from
the bed to the x-ray table. The roentgenologist should always avail
himself on the most important details of the history, and also make
a short clinical examination of the patient in order to get a prelimi-
nary impression of the condition. '
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The roentgen examination may vary in its technique depending
on the lesion syspected and may be modified during the course of
the examinatio;r However, a certain standard procedure should be -
established, and films taken in the supine position, in lateral de-
cubitus positions, preferably with the left side down but very often
also with the right side down in cross table projection, and finally
in the upright position with horizontal rays. ;

The supine plain films are taken as in any conventional survey,
care being taken to place the lower edge of the film exactly at the
level of the symphysis (Figure 1). The tibe is centered to the
middle of the cassette with no further precautions needed to obtain

Figure 1. Plain film of the abdomen. Intestines
nearly devoid of gas. Psoas margin sharply defined.



6 Roentgen Examinations in Acute. Abdominal Diseases

a perfectly centered picture. Occasionally, a few patients have such
a long abdomen that additional films are needed.to include the
upper part. ~ -

The flanks ‘are best examined on a film 30x40 cm, transversly
positioned, and should be equally exposed for comparison on the
same film. When a collection of fluid or inflammation is suspected
it may be of advantage to make special properly exposed. films of
the, flanks without too much blackening. Wedges of aluminum or
grain sacs have been recommended for this purpose and are at
times convenient, particularly in heavy patients, and when auto-
matic._exposure devices are used. When carefully positioned, the
Saab Dodger is useful for obtaining good pictures of the flanks.

Fine grain screens and films with a flat graduation are best suited
for this purpose, but fairly good results can also be obtained with
ordinary screens. The flanks in particular are better visualized with
a film-focus distance of 1.20 m, and this should be tried not least
in patients with a large abdomen and bulging flanks.

In certain instances, when an abscess in the flank is suspected,
a special film of each side must be taken with the tube centered
over the lateral part of the abdomen. When fat is abundant and
the flanks are bulging, the tube is angled 10 to 15 degrees obliquely
from the side. Other special films may be required; for example,
of the epigastrium when a pertgra;qd ulcer is suspected; or of the
right hypochondrium in cases ‘of g_@ll;*:dne ileus to detgrmine the
presence of gas in the biliary ducts. "Addition,a;l,__small films-are taken
of the pelvis in cases of an abscess, a twisted. "ﬁm'lér,‘and so forth.
The diaphragm and the bases of the lung also require special at-
tention. For example, to visudlize small exuidates in- the pleura,

Rlms are made using horizontal rays with the patient lying with the
suspected side down turned 20 degrees dorsally, and the pelvis
somewhat devated- a8 fs L RaR it L

For examination of the abdomen with the patient in the lateral
position, the patient“i:s_hgi_ild‘lie on the left or right side, positioned
so that the flanks are lifted a little above the table by a support
that gives no shadow on the-films. Thus the side adjacent to the
table is also well exposed, which is often desirable when searching
for exudates in the peritoneal cavity.

As will be shown later, examination of the lungs is important in
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acute abdominal ‘cases, partly because pain from intra<abdominal
lesions is often referred to the lungs and pleura; and also because
the patient may complain of abdominal pains while the actual le-
sion is in the thorax. Therefore fluoroscopy should bé performed
whenever a lesion of the lung or pleura is suspected. A chest film
is advisable as a routine in these cases.

1. APPARATUS

Many different types of apparatus are suitable for obtaining good
films of the abdomen. A rectifier with four valves is nearly as
good as a six-valve machine as far as the quality of film is' con-
cerned, but in our opinion, preference should be given to the three
phase unit. With' such an installation the kilovoltage can be kept
lower, the exposure shorter and the radiation hazard is alsp smaller.
In general it is advisable to keep the milliamps relatively low in
accordance with the aforementioned principle of having the central
part well penetrated without the flanks showing too much blacken-
ing. Obviously there are no great conflicts between using:smaller
or larger units if only this main point is kept in mind.'

Ceiling devices for the tube stand are being used more frequently
and are very well suited for taking good films of acute abdominal
cases. The movable Bucky should be mounted on a pedestal which
can be adjusted up and down or on a wall stand. 9 0Je

As to fluoroscopy, it is of advantage to have an image intensifier
with a large field (up to 32 cm that is a 9x 12 inch unit). With
this size it is easier to obtain a survey of the entire abdominal field.
The intensifier should be mounted on a motor-driven table so that
the patient can be raised and lowered easily. Attention is also
drawn -to: modern devices: where the tube and the intensifier are
mounted in an arc, making different projections very handy.

2. THE QUALITY OF THE FILMS

In the examination of the acute abdomen good films are all-
important, It is imperative that a 'certain standard quality is
achieved and the radiologist must become accustomed to judging
small deficiencies in density, e.g. by exudate and abscesses. -

The problem of making good films will ‘constantly meet “with
the requirement of keeping the dosage as low as possible: The fol-



