
Intramural abscesses/fistula
 complicating diverticulitis are
uncommon (1, 2) and predominantly
described in the sigmoid colon (3).
On conventional radiology their
appearance is described as having a
double tract pattern (4). 

In a case of fistulous intramural
abscess of the sigmoid colon, we
report the CT and conventional radi-
ographic features in correlation with
histopathologic findings.

Case report

A 72-year-old man with a history
of prostatic adenocarcinoma classi-
fied as Gleason 8 presented a pelvic
mass, different from prostate, on
physical examination which justified
further investigation. He complained
of vague abdominal pain and a
weight loss of 10 kg for the last
6 months. Several antibiotic thera-
pies for various indications especial-
ly urinary symptoms were reported.
No fever, no intestinal bleeding was
reported. 

No significant change of the bio-
logical inflammatory parameters
was found. 

Computer tomography (CT) of the
abdomen showed narrowing of the
sigmoid colon and an elongated
paracolic soft-tissue mass (6.5 x
3 cm) containing gas and necrotic
material as well as dense opacities.
No adenopathy were found in the
surrounding areas. A colonic exca-
vated mass was suggested, the
 differential diagnosis including a
perforated either primary or
metastatic colonic neoplasm, but an
invading vesical carcinoma was not
excluded (Fig. 1).

ple diverticula. It also demonstrated
in this narrowed part crossing
ridges, tethering of the inferior
 border and a normal mucosal
appearance. A double track pattern
was evenly showed, the second track
being located along the inferior
 surface of the involved sigmoid with
a indented superior and a regular
 inferior border. This 6 cm long
sinus tract communicated with the
true sigmoid lumen (Fig. 2). The

Double contrast barium enema
(DCBE), undertaken five days after,
confirmed the narrowing of mid -
sigmoid and the occurrence of multi-
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Fig. 1. — CT-scan of lower abdomen after I.V. contrast material: coronal (A) and sagit-
tal (B) reconstructions, shows sigmoid narrowing (dots), diverticula and along the infe-
rior borders of the sigmoid an elongated mass largely excavated bonding with the
vesical dome (between arrowheads).
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Fig. 2. — DCBE images in dorsal (A) and ventral decubitus (B) confirm the narrowing
of the sigmoid (dots) and demonstrate multiple diverticula, tethering of the inferior sig-
moid border, normal mucosal appearance and a double track pattern (between
arrows). The second track  parallel to the true lumen is filled with barium or air in
dependence with the positioning of the patient and has an indented superior and a
regular  inferior borders.

A B

maheshe balemba-_Opmaak 1  23/10/12  16:51  Pagina 325



326 JBR–BTR, 2012, 95 (5)

diagnosis of intramural abscess/fis-
tula complicating diverticulitis was
suggested.

Colonoscopy was unremarkable.
The surgeon found a sigmoid

mass firmly adherent to the urinary
bladder which was successfully dis-
sected from bladder. A 16 cm long
resection of the sigmoid followed by
an end-to-end anastomosis was then
performed.

The histopathological study of
this resected specimen showed
inflammated diverticula penetrating
through the hypertrophic muscular
layers into the subserosa (Fig. 3).
Gross inflammatory thickening of

59% (1). Contrary to the most fre-
quent pericolic one, the intramural
variety of abscess is rare. Its preva-
lence has been estimated close to
9% of patients with complicated
diverticulitis (5).

Clinical suspicion of diverticular
abscess rises when a patient fails to
improve with antibiotic. He may
present with abdominal pain,
 usually in the left lower quadrant,
tenderness and possibly a palpable
mass. Fever and leukocytosis are
also common in the acute stage.

Conventional radiography, in par-
ticular DCBE, demonstrates accurate-
ly diverticula as barium-coated out-
pouchings from the colonic mucosa
associated or not in case of diverticu-
losis, with lack of expansion in the
involved segment of the colon.
Further, it can depict abscesses that
communicate with the colon lumen,
showing extravasation of barium in
pericolic neo-cavities. Pathologic text
books report that these neo- cavities
well-delineated are usually due to a
granulated-tissue that sheathes the
inflammatory process (3). 

However the diagnosis perform-
ance of DCBE is inherently limited in
case of suspected diverticulitis
because the inflammatory process is
extramucosal and/or pericolic (5, 6).

In 1946, Cohen and Matthews
described for the first time the
 characteristic double track pattern in
the sigmoid colon in relation with a
concept of dissecting peridiverticuli-
tis (4). Cohen (6) postulated that a
diverticulum could turn and herniate
between the muscular layers instead
of through the outer one. Then, when
infection occurs and causes the

the subserosa layer surrounding a
ruptured diverticulum and a large
fistulous track was also demonstrat-
ed. No evidence of colonic neoplasm
was found.

Diverticulitis of the sigmoid com-
plicated by an intramural colocolic
fistula and inflammatory involve-
ment of peritoneum and bladder
wall was the final diagnosis.

Discussion

Abscesses are a common compli-
cation and also a valuable sign of
diverticulitis, with a frequency rang-
ing in the literature from 7% to

Fig. 3. — On histologic section of the surgical specimen, the
true sigmoid lumen (arrow), the hypertrophic muscular layers
(double arrow) and the large subserosal fistulous track  sur-
rounded by 2 cm thick inflammatory fibrofatty tissue are  visible
as well as an inflammed and perforated diverticulum (curved
arrow).

Fig. 5. — Presumed mechanism for multiple sites of tract-lumen
communication in dissecting peridiverticulitis. A diverticular abscess
dissects longitudinally within pericolic fat serially involving adjacent
diverticula producing several points of fistulous communication with
bowel lumen.

Fig. 4. — Schematic drawing of colon showing sread
of  infection into bowel wall. 1. Vertical diverticulum.
2. Intramural diverticulum 3. Infection spreading in
bowel layers.

From R.M. Reynolds, F. Wietersen, R.P. Reynolds.
"Intramural diverticulitis". Annals of Surgery; February
1960: 251-254.
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diverticulum to rupture, process
would extend in lengthwise direc-
tion in and along the bowel wall
(Fig. 4).

Another theory from JT Ferrucci
et al. (4) stated on the basis of
radiopathological correlations that
dissecting sinus tracts can originate
from focal mucosal perforation of
the intramural portion of a diverticu-
lum and extend intramurally
through colonic layers along the
bowel axis occasionally with multi-
ple communications to the bowel
lumen via additional perforated
diverticula, with or without rupture
into the peritoneal cavity or adjacent
organs. The location of such tracks
can be submucosal, within the mus-
cularis or even subserosal (Fig. 5).

Previous studies reported that
sinus tract were chiefly submucosal
or subserosal (2). Contrary to sub-
mucosal type, the subserosal one
frequently leads to colocolic, entero-
colic or colonic-vesical fistulae and
perforations (2). In our case, the sub-
serosal location and the intramural
characters of the abscess was clearly
demonstrated.

In our patient also the input-out-
put flowing of the contrast in the
sinus tract when the patient was
changing position agrees with this
theory of colocolic fistulous abscess-
es.

Double track pattern can be
demonstrated not only in patients
with peridiverticulitis but either in
those with colonic carcinoma, or
those with granulomatosis – especi -
al ly Crohn's disease (CD).

In case of diverticulitis, double
tracking is mostly seen in sigmoid
colon. To our knowledge only two
cases of double tracking has been
reported in transverse colon (2, 4).
The second track length can vary
from few millimeters to several
centi meters (2), in average 3-6 cm (4,
7). However, several examples of
diverticular sinus tract longer than
10 cm have been reported with
diverticulitis. Usually straight or
 linear in configuration, the track
courses parallel to the colonic lumen
with consistent caliber throughout
their length. It can be located either
on the mesocolic or the antimeso -
colic border and sometimes both
borders are involved.

In patients with neoplasm, the
sinus tract use to be wider and more
irregular in caliber than in patients
with diverticulitis with a length rang-
ing from 1,5 to 5,5 cm, based on
Ferrucci's study (4). Although, differ-
entiation of fistulous colon cancer
with diverticulitis may be difficult

endoluminal contrast material would
probably have allowed to recognize
the double track sign on the CT
images. 

In a different clinical setting, colon
opacification with a hydrosoluble
contrast agent associated or not with
a focused complementary CT would
be an alternative to DCBE as second
line investigation. Despite its well
recognized value for the differentia-
tion between mucosal and extramu-
cosal lesion DCBE due to the use of
high density barium hampering fur-
ther radiological investigation is con-
troversial in emergency situations.

On the other hand in patients with
urothelial tumors, extravesical
spread is very common and associ-
ates a thickened bladder wall rapidly
enhancing with an infiltrated
perivesical fat (12). When a fistula
does exist, the diagnostic accuracy
of cystogram and barium enema is
not high (13). A CT-scan is useful for
understanding bladder-intestinal
tract location. Furthermore, CT urog-
raphy is of utmost importance allow-
ing assessment of local and distal
extension and above all analysis of
mucosal changes and henceforth
permits to avoid invasive cystoscopy
in patient with normal findings. In
our patient, the CT protocol lacks late
phase according to purpose of the
examination. However, it would help
to exclude hypothesis of urothelial
tumor but tumor from detrusor
demands surgical resection and
histopathological study.

Antibiotic therapy is recommend-
ed to treat patient with small
 diverticular abscesses (< 3 cm). The
treatment of choice for collections
larger or equal to 4 cm is bowel
resection and anastomosis. Since
1980's, CT-guided percutaneous
drainage, depending on the abscess
location, is performed as a temporiz-
ing measure. This must be followed
by referral for surgical treatment, if
needed. The development of this
technique allows avoiding multi-
stage surgical procedures (14).

However, due to the localization,
intramural abscesses may be more
susceptible to lead to colon perfora-
tion when percutaneous drained.
This theoretical risk has not been
documented in the literature.

Conclusion

The antibiotics treatment under-
gone by our patient and the prostat-
ic disease have probably masked the
occurring diverticulitis and lead to
the evolution of the intramural
abscess in a chronic colocolic fistula

especially in the double track cases
which can look like a flat neoplasm
due to local submucosal or mucosal
inflammation. In consequence, colo-
noscopy is mandatory for the diffe-
rential diagnosis. 

On conventional radiography,
diverticulitis and CD can be indistin-
guishable. However, the demonstra-
tion of ulceration, edematous and
distorted folds, and other sites of
colon involvement should suggest
the diagnosis of CD (2, 4, 8). On the
other hand, an initial assertion that a
long intramural abscess giving the
double track sign is very likely to rep-
resent CD has not been substantiat-
ed (4). But there are sufficient cases
to confirm the occurrence of CD in a
sigmoid affected with diverticular
disease (2).

CT remains currently the most
sensitive and specific test to docu-
ment diverticulitis and its complica-
tions (1, 3, 6). Findings include local-
ized wall thickening, peripheral
diverticula, pericolic fat stranding
and possibly fistula or bowel
obstruction. Abscesses appear as
abnormal fluid collections within an
area of inflammatory changes in the
mesentery and their centre may con-
tain air or air-fluid levels (5, 6, 9). This
can resemble necrotic colonic carci-
noma. JM Pereira et al. (10) report
that in patients with diverticulitis the
fat stranding characteristically is dis-
proportionately more severe than
the mild and focal colonic wall thick-
ening. Also accumulation of fluid in
the root of sigmoid mesentery and
engorgement of mesenteric vessels
can be seen, due to the inflammato-
ry process. In opposite, colonic carci-
noma use to show a severe, irregular
and eccentric wall thickening rarely
exceeding 5 cm in length with an
abrupt transition from normal to
abnormal wall thickness. Later, V
Goh et al. (9) noticed that between
morphologic and perfusion criteria,
the last ones are strongest discrimi-
natory for distinguishing diverticuli-
tis from colon cancer. 

To the best of our knowledge,
there is no report of a study focused
on the double track sign. And its
description remains not precise in
studies reporting on diverticular
abscesses. MF Kircher et al. (1)
described sinus tract as a linear
streak of contrast material found in
the bowel and reported a good neg-
ative predictive value of this sign.
There is also evidence of higher
accuracy of CT using endoluminal
contrast material via the rectum (1,
11). Evenly, in our case, this tech-
nique was not performed. Use of
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with peritoneal extension of the
inflammatory process and the for-
mation of an inflammatory mass
adherent to the urinary bladder.

DCBE has been very efficient in
demonstrating the double track pat-
tern associated with the diverticular
disease and in orienting the diagno-
sis toward complicated diverticulitis.
It has been complementary to the CT
and endoscopic studies.

CT was more performant in
demonstrating the relation of the
inflammatory mass with the enhanc-
ing sigmoid colon as well as its
extension to the urinary bladder.

The relatively thin slightly
enhanced wall of the excavated
mass should be mentioned as an
argument for its inflammatory
nature.

The use of intraluminal contrast
may have improved the diagnostic
impact of CT by showing the fistu-
lous character of the sigmoid mass.

References 

1. Kircher M.F., Rhea J.T., Kihiczak D.,
Novelline R.A.: Frequency, sensitivity,
and specificity of individual signs of
diverticulitis on Thin-Section Helical

Differentiation between diverticulitis
and colorectal cancer: Quantitavite
CT perfusion measurements versus
morphologic criteria – Initial
 experience. Radiology, 2007, 42: 456-
462.

10. Pereira J.M., Sirlin C.B., Pinto P.S.,
Jeffrey R.B., Stella D.L., Casola G.:
Disproportionate fat stranding: A
helpful CT sign in patients with acute
abdominal pain. Radiographics, 2004,
24: 703-715.

11. Balthazar E.J., Megibow A.,
Schinella R.A., Gordon R.: Limitations
in the CT diagnosis of acute diver -
ticulitis: comparison of CT, contrast
enema and pathologic fondings in
16 patients. AJR, 1990, 154: 281-285.

12. Wong-You-Cheong F., Woodward P.F.,
Manning M.A., Sesterhenn I.A.:
Neoplasm of the urinary bladder:
Radiologic-pathologic correlation.
Radiographics, 2006, 26: 553-580.

13. Oda Y., Hamami G., Umezu K.,
Sugimoto M., Yasumuro C., Fuji A.,
Kamidono S., Ishigami J.: Vesicocolic
fistula formed by collision tumor
between transitional cell carcinoma
of urinary bladder and adenocarcino-
ma of the sigmoid colon. Acta Urol
Jpn, 1984, 30: 55-58.

14. Siewert B., Tye G., Kruskal J.,
Sosna J., Opelka F.: Impact of CT-
Guided Drainage in the Treatment of
Diverticular Abscesses: Size Matters.
AJR, 2006, 186: 680-686.

CT with Colonic Contrast Material:
Experience with 312 Cases. AJR,
2002, 178: 1313-1318.

2. Reynolds R.M., Wietersen F.,
Reynolds R.P.: Intramural diverticuli-
tis. Ann Surg, 1960, 151: 251-254.

3. Sheiman L., Levine M.S., Levin A.A.,
Hogan J., Rubesin S.E., Furth E.E.,
Laufer I.: Chronic Diverticulitis:
Clinical, Radiographic and Pathologic
Findings. AJR, 2008, 191: 522-528.

4. Sheiman L., Levine M.S., Ferrucci J.T.,
Ragsdale B.D., Barrett P.J.,
Vickery A.L., Dreyfuss J.R.: Double
tracking in the sigmoid colon.
Radiology, 1976, 120: 307-312.

5. Hulnick D.H., Megibow A.J.,
Balthazar E.J., Naidich D.P.,
Bosniak M.A.: Computed tomogra-
phy in the evaluation of diverticulitis.
Radiology, 1984, 152: 491-495. 

6. Snyder M.J.: Imaging of colonic
diverticular disease. Clinics in colon
and rectum surgery, volume 17,
 number 3, 2004: 155-162.

7. Eisenberg R.L.: Double tracking in the
sigmoid colon. J.B. Lippincott
Company, Philadelphia, USA, 1983:
775-778.

8. Meyers A.A., Alonso D.R.,
Morson B.C., Bartram C.I.:
Pathogenesis of diverticulitis compli-
cating granulomatous colitis. Gastro -
enterology, 1978, 74: 24-31.

9. Goh V., Halligan S., Taylor S.A.,
Burling D., Bassett P., Bartram C.I.:

maheshe balemba-_Opmaak 1  23/10/12  16:51  Pagina 328




