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Radiological Diagnosis
J. A. GLEESON, M.R.C.P., F.F.R.

British Medical journal, 1970, 3, 568-570

Diverticulosis of the colon is the commonest organic
disease found on barium examination of the large bowel. In a
survey of the general population in the Oxford area one in
three patients over 60 years of age was found to have diver-
ticulosis.73 Most radiologists would agree with this figure,
though there is certainly a wide variation in different popula-
tion groups. Patients with large colons or redundant loops of
sigmoid colon very seldom have demonstrable diverticula on
barium enema examination.
There has been considerable debate as to the correct

nomenclature in this disease. In this paper the nomenclature
used by G. T. Schmidt is followed72-that is, "diverticulosis"
is used to describe the presence of colonic diverticula
radiologically; "diverticulitis" is used when inflammation has
occurred due to diverticulosis.

Methods of Examination

Plain or Straight Film of the Abdomen

In a perfectly exposed film one may rarely see the classical
saw-toothed outline of a sigmoid loop. More often one may
find some indication of a complication of the diverticulitis.
The most easily recognized one is the dome-shaped air-filled
bladder following fistula formation either into the bladder or
the ureter (Figs. 1-3). An unusual pocket of air may be
present in the pelvis with displacement of bowel due to a

pericolic abscess.

Barium Enema

The commonest method of examination is by a barium
enema. Barium sulphate in a finely pulverized form such as

Micropaque is usually used. Double-contrast examination,
using barium and air to coat the mucosa and distend the
bowel, is a better and more accurate method, especially in
those cases where some complicating factor such as a car-

cinoma or bleeding per rectum is also piresent.
If a diverticulum overlies the lumen in a double contrast

enema, it may be difficult to differentiate it from a small
polyp. Two points are worth noting: firstly, an air fluid level
may be present in the diverticulum, and, secondly, the outer

margin of the barium in a diverticulum is smooth, whereas
the opposite occurs if a polyp is present.

If a conventional barium enema is performed a film must

be taken following evacuation, as in some cases this is the
only film which may show a local leak or fistula. When
comnlete obstruction to flow is found on the barium enema

the barium may be replaced by Gastrografin (an iodine-con-
taining mixture). This is water soluble and may be diluted
half and half with water. This mixture may pass through a

stricture, outline its margin, and demonstrate a fine fistula,
thus enabline a full diagnosis to be made.
A muscle relaxant such as propantheline bromide given in-

travenously or intramuscularly may be used to dilate a seg-

mernt of bovel and help to differentiate between a neorilastic
and an inflammatory spastic obstruction. Propantheline may

cause difficulty in micturition and vision, and should be used
with caution in a patient with an enlarged prostate or

glauicoma.
Site.-Diverticulosis may be localized or fairly generalized

through the bowel. The local form is most commonly found
in the sigmoid. Rarely, isolated diverticula may be found on

'Consultant Radiologist, Westminster Hospital, London S.W.1.

the right side of the bowel or prestenotic diverticula may be
present proximal to a neoplastic or other type of stricture.
Generally most diverticula are found on the mesenteric side
of the colon.

Size and Shape.-The diverticulum is usually less than
2 cm. in size. It is composed of a neck and a rounded distal
ampullary end. Irregularity of outline suggests that local in-
flammatory changes may be present. Often only a rim of
barium is seen outlining the diverticulum owing to the
presence of a faecolith in its central part; occasionally
the distal ampulla may not fill due to spasm of the neck of
the diverticulum.

Types

F. G. Fleischner has subdivided diverticulosis into two
main types:"'

Simple Massed Diverticulosis.-The left side of the transverse
and descending colon is shortened and cylindrical. The mucosal
pattern on the postevacuation film looses its normal finely "knit-
ted" pattern. The haustral folds are heaped closely together. The

diverticula may appear and disappear depending on the filling of
the colon.

Spastic Colon Diverticulosis.-The more commonly diagnosed
form. The sigmoid and lower descending colon are involved with
definite hypertrophy of the circular and longitudinal muscles. The
bowel is irregular in outline with finger print indention of its
margin giving the so-called saw-tooth appearance. A few diver-
ticula may be present. In the postevacuation film definite asym-
metry of the fold pattern is often well seen.

N. S. Painter has shown that if morphine is used as an

analgesic in patients with diverticula it may increase segmen-
tation and raise the intracolonic pressure to dangerously high
levels.75 If pain should develop during a barium examination
either propanthelisre bromide or pethidine should be used to

relax the colon.

Complications

Diverticulitis.-By this is meant the development of a local
perforation, which may be either small or large. The
associated inflammatory oedema may cause a unilateral pres-
sure defect in the coloriic wall. In early cases a mound-like
intraluminal filling defect with a small beak-like projection
representing the neck of the diverticulum may be seen. The
ampullary part of the diverticulum may fail to fill. If the per-
foration is large it may surround the colon and cause a

concentric narrowing of the bowel.
In severe cases a paracolic abscess may form and displace

bowel loops or compress the rectum. Perforation into small
gut, bladder, or vagina may occur. Rarely the infection may
spread upwards and cause a perinephric abscess. The gradual
spread of infection in the retroperitoneal space may cause

retroperitoneal fibrosis, medial retraction of the ureter, and
ureteric obstruction.
T. G. Parks and his colleagues have recently confirmed the

difficulty found in correlating the radiological with the patho-
loriical diaenosis and the variability among radiologists in
differentiating diverticulosis from diverticuliti.'6
Very rarely multiple diverticula may perforate at the same

time and a paracolonic tract may form; this is usually along
the upper margin of the bowel and apart from its irregular
margin it simulates a colonic duplication.
Other Complications.-Peritonitis may occur but is usually

local. Rarely free perforation into the peritoneal cavity may
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FIG. 1.-Large air-filled bladder.

FIG. 2.-Barium enema showing diver-
ticula and air-filled bladder anteriorly.

FIG. 3.-Decubitus film patient lying
on left side showing barium and air in

bladder. (Films courtesy of Dr. D. H.
Trapnell.)

FIG. 4.-(a) and (b).-Diverticula and
Crohn's disease with loss of diverticula
as the Crohn's disease becomes more

extensive.

FIG. 5.-Irregularity of bowel with
unilateral filling defect due to endo-

metriosis.

Fig. 3 Fig. 5

iig. 4b-
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Fig. 4a
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occur with the development of subphrenic air. Bleeding is
usually small and intermittent. Severe bleeding may occur
often in cases with only a few diverticula. Coincident car-
cinoma occurs in 4-8% of patients with diverticular disease.
It is usually extremely difficult to diagnose. When the sig-
moid is narrowed by diverticular disease the stricture is
usually longer than in a carcinoma; there may be funnelling
at both ends while some degree of distensibility and mucosal
folds may be present. The classical overhanging edges of a
carcinoma are not found. Arteriography is, as yet, of no value
in this difficult differential diagnosis. The position may alter
in the future with the development of microangiography.767

Differential Diagnosis
A wide spectrum of disease, both functional and organic,

has to be borne in mind in considering the differential diag-
nosis.

Irritable Colon
There are certain well-marked radiological features in these

cases:
(a) Overdistension and ballooning of the rectum may occur

initially due to sigmoid spasm. If the barium flow is slowed or
stopped this usually disappears.

(b) The sigmoid or often the whole left colon may be narrowed
and underfilled.

(c) The patient often experiences- cramp-like pain in the left
lower abdomen and desire to empty the bowel. The attacks of
pain are seen to correspond with the colonic contraction.

(d) These contractions may empty the bowel downwards from
the splenic flexure causing further distension of the rectum.

(e) Complete filling of the colon may not be obtained-this
often means that a film of the fully distended caecum is not
obtained.

(f) The post evacuation film may show a narrowed descending
colon with linear folds which are regular and not oedematous as
in ulcerative colitis.

Carcinoma
This has been discussed previously.

Crohn's Disease
This has been discussed in detail by G. T. Schmidt,72 who

divided these cases into two types-namely, diverticulitis

complicated by Crohn's disease, and Crohn's disease present-
ing as diverticulitis.
The extent and severity of the diverticular changes may be

considerable, while the combined disease is more common in
women. On barium enema four features are suggestive of this
complication. Firstly, fistula are common; secondly, spiking,
which is blind and haphazardly distributed, may be present;
thirdly, the lesion may be extensive; and, fourthly, mucosal
ulceration distal from the diverticula may be found. We have
found that in some of these cases in which a previous barium
enema has shown numerous diverticula there may be a
progressive decrease in the number of diverticula and an
increase in the bowel narrowing due to fibrosis.

Ischaemic Colon
In these cases the stricture is usually smooth and tapering

with a concentric lumen. The folds are thick and rigid. One
border may be flat while large asymmetric pseudodiverticula
may develop on the opposite side. These changes may
develop and progress rapidly over a period of four to six weeks.

Scleroderma

In sclerodenna the diverticula are large and square-
mouthed. The normal haustral pattern is disturbed and the
diverticula are usually on the antimesenteric border.

Infections
Tuberculosis, bacillary dysentery, and schistosomiasis may

rarely simulate diverticular disease.

Endometriosis
Classically this may show a unilateral shelf-like filling defect

in the sigmoid. (Fig. 5)

After Radiation
After therapeutic pelvic radiation, usually in women, nar-

rowing of the sigmoid may occur. This is often associated
with changes in the lower small bowel. In both areas there is
extensive loss of nornal mucosal patter
To sum up, the spectrum of radiological changes in diver-

ticular disease of the colon is wide, and radiology must be
combined with clinical and pathological investigations to
reach a correct diagnosis.

Surgical Management
M. C. T. REILLY,* M.S., F.R.C.S.

British Medical journal, 1970, 3, 570-573

Until recently the surgical treatment of diverticulitis was con-
fined to treating the complications of the disease, and, except
in advanced cases, no attempt was made to treat the primary
condition. Nevertheless, because of increasing knowledge
about the primary muscular abnonnality which seems to
underlie the conditionsl 17 and advances in the fields of anti-
biotics and electrolyte balance, planned surgical intervention
can be undertaken with rather more confidence than before.78
Thus, though the surgery of complications still plays a major
part in the treatment of diverticular disease, "preventive
surgery" is beginning to assume greater importance. To
underline the possibilities of preventive rather than radical
treatment it is necessary to refer briefly to certain features of
the condition.
* Consultant surgeon, Plymouth General Hospital, Plymouth, Devon.

In normal health the rectum is empty. The sigmoid colon is
the reservoir for faeces, and only when the gastrocolic reflex
comes into play are faeces propelled thence through an appa-
rent physiological rectosigmoid sphincter into the rectum.
Whatever the relative importance of diet, emotion, or other
factors in the aetiology of the muscular abnormality in diver-
ticular disease,'0 79 10 undoubtedly in most cases the condi-
tion begins in the lower sigmoid and spreads proximally as it
becomes more serious. Whether or not a physiological recto-
sigmoid sphincter is demonstrable anatomically, one is
certainly encountered by sigmoidoscopists at 15 cm. from the
anal margin, and by radiologists, who may find that consider-
able pressure is needed in the rectum before a barium enema
will enter the sigmoid colon, after which it will run round the
remainder with relative ease. The recognized long-term ten-
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