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FIG. 9. Case 5: double contrast barium enema. The
proximal sigmoid has an asymmetrical fold pattern (of a
moderately regular type) and diverticula. The distal sig-
moid has a diminishedfold pattern; the rectum is irregular
in outline and the original film showed fine granularity of
the rectal mucosa.

but despite repeated examination no diverticula could be
demonstrated macroscopically or microscopically.

THE DIFFERENTIAL DIAGNOSIS BETWEEN CROHN'S
DISEASE AND DIVERTICULITIS

1 CLINICAL The records were examined of a con-
secutive series of 50 patients who had a primary
resection at St. Mark's Hospital for diverticulosis
or diverticulitis of the sigmoid colon and in whom
no other lesion was found, either clinically or patho-
logically, to account for their symptoms. The clinical
features in this series are set out in the Table and
compared with the clinical features of the 26
patients with Crohn's disease and divrerticula of the
sigmoid colon.

It will be seen from the Table that the age inci-
dence was about the same whether or not diverticula
were associated with Crohn's disease. However, the
sex incidence was reversed: diverticula alone were
more common in men and combined disease was
commoner in women. Bleeding was more frequent
in those with combined disease while abdominal
pain was commoner in those with diverticula
but no Crohn's disease.

TABLE
CLINICAL FEATURES IN 50 PATIENTS OPERATED

UPON FOR DIVERTICULOSIS OR ITS COMPL;CATIONS
COMPARED WITH THOSE IN 26 PATIENTS WITHi

BOTH CROHN'S DISEASE AND COLONIC DIVERTICULA
Diverticula without
Crohn's Disease
(50 patients)

Diverticula with
Crohn, Disease
(26 patients)

Age

fixed pelvic mass had been felt, and an oedematous
haemorrhagic mucosa seen on sigmoidoscopy. Laparo-
tomy revealed an inflammatory mass in the lower third
of the sigmoid colon with thickening of the proximal
two-thirds. A diagnosis of diverticulitis was made and a
loop colostomy performed. Rectal biopsies were reported
as showing active chronic inflammatory changes with
partial ulceration of the mucosa.

After transfer to St. Mark's Hospital, no anal lesions
were found and sigmoidoscopy showed an oedematous
and granular mucosa with blood and pus coming from
higher in the bowel. The diagnosis was thought to lie
between Crohn's disease and diverticulitis. Barium enema
and barium introduced via the distal loop of the colo-
stomy (Figs. 10 and 11) showed diverticula in the de-
scending colon together with narrowing and a spiky
appearance reminiscent of previous cases in which
Crohn's disease and diverticula were associated. A rectal
biopsy was highly suggestive of Crohn's disease. Sigmoid
resection was performed and histological examination
confirmed the presence of Crohn's disease of the sigmoid
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Crohn's disease of the colon and its distinction from diverticulitis

FIG. 1 0. FIG. 1 1.

FIG. 10. Case 6: the proximal sigmoid shows an asymmetrical fold pattern suggestive of diverticular disease. The
relatively long looped middle segment fills out fairly well, but the distal sigmoid is irregularly narrowed andfissured. The
appearances in the distal segment are due to Crohn's disease; no diverticula were seen in the specimen.

FIG. 11. Case 6: enema via distal loop ofcolostomy. The sigmoidshows diverticula and asymmetricalfolding, but there is
also some fine transversefissuring. It is hardly possible to make a radiological diagnosis ofCrohn's disease here.

The incidence of anal lesions in the two groups
was strikingly different. In patients with combined
disease, 22 of 26 had anal lesions characteristic
ofCrohn's disease (Lockhart-Mummeryand Morson,
1964) and two others had recto-vaginal fistulae.
In contrast no anal lesions were present in the 50
patients with diverticula alone.
Another marked difference between the two

groups was the high incidence of sigmoidoscopic
abnormalities among those with combined disease.
The rectal mucosa was abnormal in 19 (friable,
granular, nodular, or ulcerated) of the 26 such
patients; three others showed blood or mucopus in
the lumen without mucosal change, and stenosis
of the anal canal was present in another. In contrast
the sigmoidoscopic appearances were abnormal in
only 11 of the 50 patients with diverticula alone;
seven showed mucosal changes and four had a
normal mucosa but with blood or pus present in
the lumen.
The distinction between the two groups is shown

to be of practical importance in treatment by the
high incidence of postoperative complications after
resection. Among those with combined disease
seven of the 14 patients developed postoperative
complications: in three the colonic anastomosis
broke down to give an external fistula; three de-
veloped recto-vaginal fistula; the wound healed
slowly in two, and chronic anal fissures and fistulae
also occurred. The only such complication among
50 patients with diverticula alone was an anal
fistula.

2 RADIOLOGICAL Uncomplicated diverticular disease
can be recognized by a deep, asymmetrical fold
pattern almost always accompanied by diverticula.
Diverticulitis may lead to abscess formation, an
internal fistula, or fibrosis (Young, 1965). It may be
impossible to differentiate the changes of Crohn's
and diverticular disease when both affect the same
segment of colon and, as already shown, !Crohn's
disease may be mistaken for diverticular disease.
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The following radiological features have been found
helpful in diagnosis.
An internal or external fistula should suggest the

possibility of Crohn's disease. Very deep, narrow
spurs of barium (Fig. 4) are unusual in diverticular
disease. When the radiologist sees narrowing of the
sigmoid with barium projecting in long, thin streaks
at right angles to the axis of the bowel, he may be in
doubt as to whether this represents the close-packed
folds of diverticular disease or the fissuring of
Crohn's disease. If the projections of barium show a
regular asymmetry, and especially if they terminate
in a sacculation, he is probably looking at diverti-
cular disease. But if the projections are spiky, blind
and haphazardly distributed, he should at least
consider the possibility of Crohn's disease (Figs.
9, 10, 11).

It is unusual for diverticular disease to involve
more than the sigmoid colon and an inflammatory
lesion of unusual extent suggests additional path-
ology (Fig. 5). Any abnormality of the large bowel
at a distance from the diverticula, for example
mucosal ulceration, should also suggest an asso-
ciated condition. Similarly rectal abnormalities such
as a granular mucosal pattern, narrowing with an
increased recto-sacral distance, or frank ulceration
are not features of diverticular disease (Fig. 9). For
this reason, it is essential that the barium enema
films should include films of the rectum and always
include one lateral view.

3 PATHOLOGICAL The diagnosis of Crohn's disease
and diverticulitis was made by examination of
resected specimens of diseased bowel in 14 of the 26
patients included in this study. In all these cases the
diverticular disease mainly affected the sigmoid
colon, but the Crohn's disease often involved other
parts of the large intestine or anus as well. The
criteria for the pathological diagnosis of diverti-
cular disease (Morson, 1963) and of Crohn's disease
(Hadfield, 1939; Lockhart-Mummery and Morson,
1960, 1964) have been described elsewhere.
Macroscopic appearances In specimens of com-

bined Crohn's disease and diverticulitis the charac-
teristic features of diverticular disease are easily
recognizable by macroscopic examination. It is the
presence of diverticula with the muscular thickening
and corrugation of the bowel wall which are im-
portant. Indeed, the first impression given by examinaw
tion of these specimens was obvious diverticular
disease with extensive pericolic inflammation.
Closer inspection, however, revealed additional
features not usually associated with diverticulitis.
The mucous membrane of the sigmoid colon in

diverticulitis usually appears normal except for the
redundancy consequent upon the muscular shorten-

ing. Redundancy was a feature of some of the
specimens of combined Crohn's disease and diverti-
culitis reported here but in addition all cases showed
mucosal inflammation. This took the form of, a
granular appearance with oedema and mucosal
thickening, often with patches of full-thickness
ulceration of the mucous membrane. This was
variable in extent and was associated in two cases
with inflammatory polyp formation due to under-
mining of mucosa adjacent to areas of ulceration.
The mucosal inflammation was not particularly
associated with the orifices of diverticula, although
in one case (Fig. 2) this was rather prominent.
The cut surface of the bowel wall showed evidence
of transmural and extramural inflammation, whereas
in uncomplicated diverticulitis the inflammatory
component of the pathology is exclusively pericolic
in position. The fissuring so characteristic of Crohn's
disease was present (Figs. 3 and 7) in most of these
cases, but is best observed at a microscopic level
of observation.

Microscopic appearances The most reliable
criteria for the diagnosis of Crohn's disease are the
presence of a granulomatous or sarcoid type of
tissue response with a transmural type of inflamma-
tion and fissuring of the bowel wall. In the specimens
of Crohn's disease and diverticulitis reported here
the foimer diagnosis depended upon the presence
of a sarcoid type of tissue response which was present
in the bowel wall in all cases and in the regional
lymphatic glands in 11 out of the 14 surgical speci-
mens. These sarcoid foci were found in the mucosa,
submucosa, and muscle layers as well as in the
pericolic tissues. Fissuring could be found in most
cases but was especially prominent in three. It could
be distinguished, even macroscopically in some
specimens, from the breaching of the bowel wall
by diverticula. Transmural inflammation with
widening and oedema of the submucosa, together
with many foci of lymphoid tissue, was also charac-
teristic. These microscopic features were present in
addition to the diverticula and muscular changes
of diverticular disease.
The inflammation in diverticulitis is extramural.

Foci of lymphoid tissue are commonly seen around
chronic pericolic abscess cavities but do not involve
the submucosal and deep muscular layers of the
bowel wall. Intramural fissuring is not a feature of
diverticulitis and a true sarcoid reaction is never seen
in the bowel wall or regional lymph nodes. However,
the distinction between a foreign-body giant cell
reaction in the neighbourhood of pericolic abscesses
in diverticulitis and a true sarcoid reaction may not
be easy. In most of such cases, however, the giant
cells are arranged around material obviously of
faecal origin or else they are clearly foreign body
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rather than the Langhans type. Moreover, it must
be emphasized that a giant cell reaction in diverti-
culitis is extramural around infected diverticula.

Diagnosis of Crohn's disease in biopsies of the
rectum and anal lesions In 12 patients the diagnosis
of Crohn's disease was made by rectal biopsy or
biopsy of an anal lesion. The principal diagnostic
feature in all cases was the presence of sarcoid
granulomata as described in previous papers
(Morson and Lockhart-Mummery, 1959; Lockhart-
Mummery and Morson, 1964).

DISCUSSION

Review of the literature on Crohn's disease of the
colon and on diverticulosis has revealed few referen-
ces to this problem of combined disease. Lockhart-
Mummery and Morson (1964) pointed out that
the clinical distinction between Crohn's disease and
diverticulosis of the sigmoid colon is not always
easy, and Marganoff (1966) has indicated that it
may be difficult to differentiate early localized lesions
of Crohn's disease from carcinoma and diverti-
culitis.
The importance of diagnosing the presence of

Crohn's disease is suggested by the fact that of the
nine patients in this series operated on with a
preoperative diagnosis of'diverticulitis', sixdeveloped
postoperative complications (breakdown of ana-
stomosis with cutaneous fistula, two fistula-in-ano,
and two slow wound healing). On the other hand,
of the four patients diagnosed as having Crohn's
disease and diverticula preoperatively, only one
developed a postoperative complication (ano-rectal
suppuration). If cutaneous fistula or ano-rectal
c.)mplications develop after a resection for 'diverti-
culitis' Crohn's disease should be considered, and
the resected specimen or any biopsy material should
be re-examined with this possibility in mind.
The knowledge that Crohn's disease is present

may also incline the clinician towards medical
management, rather than sigmoid resection, in
some cases. Sulphonamides appear to benefit some
of these patients; in others topical or systemic
corticosteroids may be most useful, whereas these
drugs would not be used for the treatment of
diverticulitis.
Whatever part of the gastrointestinal tract is

involved only about half of all patients with Crohn's
disease have a sarcoid type of tissue response. The
precise incidence largely depends on how energeti-
cally the search for granulomas is pursued. In some
cases these are sparsely distributed. Although
granulomas were present in all the 26 cases reported
here it is likely that Crohn's disease and diverti-
culitis may coexist in the sigmoid colon in the absence

of granulomas. In such cases the pathological
diagnosis would be difficult and the diagnosis of
Crohn's disease would depend on other features,
such as transmural inflammation and fissuring. This
situation has not yet arisen in our experience, but
it is possible that the diagnosis of 'diverticulitis'
alone has been made in patients who also have
unrecognized Crohn's disease in addition to diverti-
cula. In such a situation the findings of a clinically
characteristic anal lesion or proctitis in association
with sigmoid diverticulitis would lead at least to a
suspicion of Crohn's disease.

SUMMARY

Twenty-six patients in whom Crohn's disease
occurred in a segment of bowel containing diverti-
cula have been reviewed. In 14 of the patiepts the
diagnosis was made by examination of a resected
specimen; in 12 it was made by examination of
biopsy material from the anus or rectal mucosa.

Twenty-four of the 26 patients had an anal lesion
or recto-vaginal fistula and in 23 there were ab-
normal findings on sigmoidoscopy. In only one
patient did the anus and rectum appear normaL
but rectal mucosal biopsy was abnoimal. These
features were more common than among 50 patients
operated on for diverticulosis, or its complications,
alone.

Radiologically, Crohn's disease in the presence of
diverticula was suggested by unusual fissuring, a
mucosal lesion involving the rectum or colon away
from the area of diverticular disease, or a fistula.

Biopsy revealed non-caseating giant-cell granulo-
mata in 10 of 1 1 biopsies of anal lesions and 12 of 13
biopsies from the rectal mucosa. Pathological
examination of resected specimens from patients
with combined disease showed a diffuse mucosal
lesion, transmural inflammation with the presence
of fissures and non-caseating giant-cell systems.
The distinction between Crohn's disease and

diverticulitis may be important in treatment. Post-
operative complications were more common after
resection in patients with combined disease than
after resection for diverticulosis or its complications
alone. The knowledge that Crohn's disease is present
may affect medical management, particularly re-
garding the use of corticosteroids.
We thank our colleagues at St. Mark's Hospital for their
help in this study, and the St. Mark's Research Foun-
dation and the Research Endowment Fund of the
Hospital for financial support.
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