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Abstract We sought to assess the significance of an in-
cidental finding of colorectal wall thickening (CRWT) on
computed tomography (CT) scan in African-American and
Hispanic patients. We retrospectively reviewed charts of
African-American and Hispanic patients from January 1994
to December 2005. Those patients were included in whom
the colonoscopy was performed due to incidental CRWT on
CT scan. Patients with a history or a family history of col-
orectal malignancy, inflammatory bowel disease, or colorec-
tal surgery, with an incomplete colonoscopic examination, or
<18 years of age were excluded. Endoscopic and pathologi-
cal findings were abstracted. Thirty-two patients met the cri-
teria. Endoscopic examination was abnormal in 21 (65.6%).
The positive predictive value of CRWT for abnormal endo-
scopic examination was 65.6%. Abnormal endoscopic ex-
amination revealed diverticulosis in 9 (43%), erythematous
mucosa in 8 (38%), polyps in 6 (29%), mass in 2 (9%), thick-
ened folds in 1 (5%), and diverticulitis in 1 (5%). Histopatho-
logical findings revealed colitis in 7 (33%), adenoma in 4
(19%), hyperplastic polyps in 4 (19%), adenocarcinoma in
2 (9%), lymphoid aggregates in 2 (9%), melanosis coli in
1 (5%), and normal in 1 (5%) in the abnormal examina-
tion group. Abnormal endoscopic examination was found in
65.6% of patients. The prevalence of colitis, adenomas, and
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malignancy was high, therefore abnormal CRWT warrants
further endoscopic evaluation.
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Introduction

Computed tomography (CT) scanning is a frequently used
modality in diagnostic investigation for numerous clinical
problems. Colorectal wall thickening (CRWT) on CT scan
of the abdomen and pelvis is a familiar finding. This find-
ing may be due to inflammatory bowel disease, neoplasia,
ischemia, celiac disease, or edema [1–6]. CRWT may be a
sign of early pathological changes of an unidentified dis-
ease. This finding may also be due to inadequate distention
of the colon and rectum or thick tenacious material adherent
to the wall, or it may be a mere artifact. CT scan has limited
ability to differentiate between pathological and nonpatho-
logical findings. There are no existing guidelines about the
management of patients with incidental CRWT on CT scan.
The findings were considered to be incidental if the patients
did not have any known gastrointestinal (GI) disease and
they underwent CT scan examination for a non-GI-related
problem or if they had a known GI disease but the CRWT
finding was not directly related to their disease.

CRWT on CT scan can be due to changes in the luminal,
intramural, or extramural portions of the wall. Most patho-
logical changes in the colon and rectum also cause mucosal
surface abnormality. Luminal examination of the colon and
rectum offers the opportunity to detect such abnormalities.
Although virtual colonoscopy has a higher sensitivity and
specificity than CT scan, endoscopic examination provides
a direct view of the luminal mucosa and the opportunity to
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perform biopsies or other needed interventions simultane-
ously [7].

Previous studies have shown that CRWT on CT scan
warrants colonoscopic examination, but data in African-
American and Hispanic patients is lacking [8–10]. The
incidence and prevalence of inflammatory bowel disease,
celiac disease, and colorectal cancer are different in African-
American and Hispanic patients compared to Caucasians
[11–14]. Furthermore, there are racial differences in family
history, disease location, and extraintestinal manifestations
in African-American and Hispanic patients with inflamma-
tory bowel disease [15]. Even colorectal cancer is diagnosed
at advanced stages (TNM Stage III or IV) in this minority
population compared to Caucasians [16]. Incidental CRWT
on CT scan can be an early sign of an undiagnosed disease
in this minority population. Early diagnosis of the disease
will help to decrease the morbidity and mortality and hence
will improve the outcome in African-American and Hispanic
patients.

In our clinical experience, we have repeatedly seen the in-
cidental finding of CRWT in patients who undergo CT scan.
To our knowledge, there is no published report describing the
frequency and clinical significance of incidental CRWT on
CT scan in African-American and Hispanic patients. There-
fore, we did this study to evaluate the clinical significance
of the incidental finding of CRWT on CT scan in African-
American and Hispanic patients. The finding of CRWT was
correlated with colonoscopic and histopathological findings.

Methods

We performed a retrospective review of the medical charts
of patients seen at our inner-city hospital who underwent
colonoscopic examination only due to the finding of CRWT
on CT scan. These patients were selected from the procedure
logbook and computerized procedure notes of the Division
of Gastroenterology. The available data from January 1994
to December 2005 were reviewed. This was followed by
a detailed review of the medical charts of these patients.
In our study, the colorectal wall was considered thickened
when it measured more than 3 mm in the colon and 5 mm
in the rectum on CT scan [17]. The finding of CRWT was
confirmed by a certified staff radiologist. CT scan examina-
tions were performed on a Picker PQ 6000 scanner. All CT
scans were performed with intravenous and oral contrasts.
Gastrograffin (Bracco Diagnostics, Princeton, NJ) was used
for oral contrast and Omnipaque 300 (Amersham Health,
Princeton, NJ) or Visipaque 320 (Amersham Health) was
used for intravenous contrast, depending on the renal func-
tion. Abdominal images were obtained at 8-mm increments.
Most of the colonoscopies were performed with direct-view
Olympus colonoscopes (CF-Q160 AL; Olympus Optical Co,

Ltd., Tokyo). A few colonoscopies were performed with
direct-view Pentax colonoscopes (EC-3872 K; Habashi-Ku,
Tokyo).

Patients who had a colonoscopic exam after good or fair
bowel preparation and were older than 18 years of age were
included in the study. One gallon of Golytely (Braintree
Laboratories Inc., Braintree, MA) was utilized for all pa-
tients for bowel preparation for colonoscopy. Patients were
excluded from the study for the following reasons: any his-
tory of known inflammatory bowel disease, surgery of the
colon or rectum, not being African American or Hispanic,
a positive family history for colon cancer, and incomplete
colonoscopic examination. Since the finding of colonic wall
thickening is known in patients with liver cirrhosis, these
patients were excluded from the study [3, 18]. Data regard-
ing age, gender, ethnicity, family history of colon cancer,
indication for colonoscopy, CT findings, and histopathology
(if available) were abstracted. Biopsies were performed on
all patients with abnormal colonoscopic examination. The
Institutional Review Board of the university approved the
study.

Statistical analysis

The data were analyzed by independent sample t test and
Fisher’s exact test. For all tests, a two-sided P value < 0.025
was considered statistically significant. The analysis was per-
formed on SPSS software v. 13.3 (SPSS Inc., Chicago, IL).

Results

We found 37 patients in whom colonoscopy was performed
due to the incidental finding of CRWT on CT scan. Three pa-
tients with an incomplete colonoscopic examination and two
non-Hispanics and non-African-Americans were excluded
from the study. The 32 patients who met the criteria for
the study were analyzed. The mean age of the patients was
48.3 ± 9.7 years (range, 32–70 years). The majority of the
patients were Hispanics (59.4%). We found the same pro-
portion for females (59.4%). All of the patients denied any
family history of colon cancer, except one who gave a history
of unidentified cancer in father diagnosed at an unknown age.

Colonoscopic examination was abnormal in 21 (65.6%)
and normal in 11 (34.4%) of the patients. Hence, the pos-
itive predictive value of CRWT on CT scan for an abnor-
mal colonoscopic examination was 65.6% (Table 1). The
mean age of the patients in the group with an abnormal ex-
amination was higher (50.1 ± 9.9 years) than that of the
group with a normal examination (44.9 ± 8.7 years), but
this was not statistically significant (two-sided P = 0.15).
The number of Hispanic patients was higher in the abnormal
colonoscopic examination group compared to the normal one
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Table 1 Characteristics of the patients

Mean age ± SD (yr) 48.3 ± 9.7
Age range (yr) 32–70
Hispanics 19 (59.4%)
African Americans 13 (40.6%)
Females 19 (59.4%)
Males 13 (40.6%)
Colonoscopy examination
Abnormal 21 (65.6%)
Normal 11 (34.4%)

(Hispanics, 14 vs 5; African Americans, 7 vs 6). Hispanic
patients had 2.4 times higher odds for the presence of an
abnormal colonoscopic examination, but this was not statis-
tically significant (95% CI, 0.43–14.08; two-sided P = 0.28)
(Fig. 1). We also found that colonoscopic examination was
abnormal more often in females compared to males (females,
15 vs 4; males, 6 vs 7). Odds of abnormal colonoscopic exam-
ination were 4.38 times higher in females compared to males,
but the difference was not statistically significant (95% CI,
0.74–28.34; two-sided P = 0.07) (Fig. 2).

The indication for CT scan in the majority of the patients
was nonspecific abdominal pain. The abdominal pain was
described as vague and nonlocalized in most of the patients.
In a few patients the pain was referred to the lower abdomen.
A few patients underwent CT scan examination for flank
pain, anemia of unknown etiology, and hematuria.

The abnormal colonoscopic examinations revealed diver-
ticuli (43%; N = 9) and erythematous mucosa (38%; N = 8)
in the majority of the cases. The prevalence of polyps (29%;
N = 6) and mass (9%; N = 2) was high and striking. The
prevalence of diverticulitis and thickened folds was low (5%;
N = 1) (Fig. 3). In our study biopsies were performed only
in patients with an abnormal colonoscopic examination. In
this group, the histopathological findings were significant in
20 (95%) cases. The prevalence of colitis (33%; N = 7),
tubular adenoma (19%; N = 4), and hyperplastic polyps

(19%; N = 4) was very high. Interestingly, two patients
(9%) were diagnosed with adenocarcinoma of the colon.
The histology was consistent with poorly differentiated ade-
nocarcinoma, and both of them were females. One patient
underwent colonic resection, but the second patient refused
any surgery. The cancer was found to invade through the
muscular propria up to the subserosal fat, but there was no ev-
idence of lymph node involvement (TNM Stage T3 N0 M0).
In a few patients the biopsies were positive only for lymphoid
aggregate (9%; N = 2) and melanosis coli (5%; N = 1).
In only one patient (5%) with an abnormal colonoscopic ex-
amination did the histology reveal normal colonic mucosa
(Fig. 4). Therefore, 95% of the biopsies done in patients with
an abnormal colonoscopic examination were positive for sig-
nificant pathology. The summation of the colonoscopic and
histopathological findings is >100%, because a few patients
had more than one abnormal finding.

Discussion

CRWT is a nonspecific CT scan finding. It is measured as
the distance from the outer colorectal wall edge, which is
defined by identification of the mesenteric fat-bowel wall
interface, to the inner bowel wall edge, as demarcated by
noting the interface between the bowel wall and intestinal
feces, gas, or diluted contrast material [17, 19]. CRWT may
be an early pathological finding in the colorectal wall. This
may be due to high expression of interleukin-1β and nitric
oxide in colonic tissue as demonstrated by previous studies
done in the presence of colitis [20, 21]. CRWT may occur at
a stage where the disease, if diagnosed early, may be curable.
This will help to reduce the morbidity and mortality related
to the disease and hence will improve the outcome.

The sensitivity of abdominal CT scan for detecting bowel
wall thickening has increased and previous studies have
shown a 69% correlation between bowel wall thickening
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on CT scan and colonoscopic findings [10]. The CT scan
finding of CRWT is a clinically significant finding, which
correlates highly with abnormal endoscopic examination.
Our study demonstrated that the positive predictive value
of CRWT on CT scan for abnormal colonoscopic examina-
tion is 65.6% in African-American and Hispanic patients.
We found higher number of females and Hispanics showing
an abnormal colonoscopic examination, although the results
were not statistically significant due to the small sample size.

Although the majority of the findings in abnormal colono-
scopic examinations were benign, a significant proportion
of the population had tubular adenoma, colitis, and colon
cancer. Colorectal cancer is found to be more aggressive
and less responsive to therapeutic interventions in African-
American and Hispanic patients [22, 23]. Interestingly, the
colon cancer diagnosed in two patients was poorly differen-
tiated. Both of these patients were above the recommended
age for colorectal cancer screening. This reflects the general
practice in the community, where a significant proportion
of the eligible African-American and Hispanic patients do
not undergo screening examination for colorectal cancer or
are not referred to gastroenterologists at the appropriate age
[24–26]. This finding reemphasizes the significance of per-
forming screening colonoscopy at the recommended age in
African-American and Hispanic patients.

A retrospective study done by Cai et al. showed that 96%
(N = 23) of patients with the incidental finding of thickening
of the sigmoid or rectum and 13% (N = 2) of patients with
cecum wall thickening had significant abnormalities on fur-
ther evaluation [9]. Another prospective study, performed by
Rockey et al., showed the likelihood of finding endoscopic
abnormalities in 66% (N = 22) of patients with colonic wall
thickening, but their sample included a significant number
of patients with human immunodeficiency virus (HIV) [10].
In this study, due to the inclusion of HIV patients, a signifi-
cant number of them were diagnosed with cytomegalovirus
infection, lymphoma, or granuloma. We found a similar pos-
itive predictive value (65.6%) of CRWT for abnormal colon
examination, despite the absence of HIV patients in our pop-
ulation. This may be due to the different prevalence of in-
flammatory bowel disease, colorectal cancer, and diverticu-
losis in African-American and Hispanic patients [15, 22, 27].
The retrospective study done by Zeddun et al., presented at
Digestive Disease Week in 2005, demonstrated significant
findings in 59% (N = 22) of patients with ileocolonic wall
thickening on CT scan. The prevalence of colitis was 43%
(N = 16) in their studied patients [28]. We found a lower
prevalence of colitis in our population, but this may be due to
the analysis of patients with only CRWT, and not with ileal
wall thickening.

Although inflammatory and neoplastic diseases involving
intra- and extramural portions of the colonic wall cause ab-
normalities on the mucosal surface, this phenomenon may

not be present in every case. This may have led to the lower
positive predictive value of CRWT on CT scan for abnormal
colonoscopic findings. In such cases diagnosis of the real
pathology may be missed even with colonoscopic exami-
nation. Unfortunately, we did not have biopsies from those
patients in whom the colonoscopic examination was found
to be normal, despite the presence of CRWT on CT scan. The
approach to the patients with incidental CRWT identified on
CT scan, but no gross abnormality on endoscopic evalua-
tion, is controversial. The workup of such patients should
be custom tailored depending on the clinical condition of
the patient. If the pretest probability of finding significant
pathology is high, then the CT scan findings should be con-
firmed by repeated CT scan or air contrast barium enema. In
the absence of a higher degree of suspicion for significant
pathology, further workup should not be performed.

The majority of the patients had the CT scan investigation
due to nonspecific abdominal pain. It is very unusual for a
CT scan to be performed on patients who are truly asymp-
tomatic. Therefore, the indications for CT scan mimick the
way clinical medicine is practiced in the general population.
The indication for CT scan was verified in the medical charts
of the patients, but there is still the chance of subjective bias
by the patient’s examining physician.

Limitations of our study include the patient selection and
direct verification bias. Because the patient selection was
based on reports in the procedure logbook and computerized
notes of the Gastroenterology Department, some patients
with the incidental finding of CRWT on CT scan may have
been omitted. A few patients who did not have a complete
evaluation at our hospital were excluded from the study,
which may have affected the results of the study. There were
patients who had the incidental finding of CRWT but did not
undergo colonoscopic examination due to comorbidities. It
would be interesting to know the disease course and the out-
comes in this group of patients. Since this was a retrospective
study, it was very difficult to obtain such information. The
small sample size may have affected the results of the study,
along with the failure to show statistical significance. Further
studies with larger sample sizes may help to evaluate the role
of endoscopic evaluation in such patients.

In conclusion, the incidental finding of CRWT on CT
scan had a high correlation with abnormal colonoscopic find-
ings. Although the majority of the findings were benign, the
prevalence of tubular adenoma and cancer was high. Patients
with such findings warrant further evaluation by endoscopic
examination. Further studies with larger sample sizes are
needed to prove the cost-effectiveness of colonoscopy in pa-
tients with the incidental finding of CRWT on CT scan.
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