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Case Report
A case report of cytomegalovirus-induced colitis with 
colonic perforation

Rebecca E Waters1, Atin Agarwal2, Dongfeng Tan2

1Department of Pathology, University of Texas Medical Branch, Galveston, TX, USA; 2Department of Pathology and 
Laboratory Medicine, University of Texas M.D. Anderson Cancer Center, Houston, TX, USA

Received December 7, 2015; Accepted December 24, 2015; Epub December 25, 2015; Published December 30, 
2015

Abstract: Cytomegalovirus (CMV)-induced colitis is a severe inflammatory reaction of the colon as a result of CMV 
infection. It typically presents in immunocompromised patients as a reactivated latent infection. Complications 
include toxic megacolon, necrotizing colitis, peritonitis, and sepsis. Colonic perforation may also result from the 
inflammation and ischemic injury, but it is exceedingly rare. We present a case of a patient with stage IV urothelial 
carcinoma who developed perforation of the sigmoid colon secondary to CMV infection. She had an unremarkable 
sigmoidoscopy evaluation four days prior to her presentation. The patient died two weeks after the colonic perfora-
tion in the hospital from sepsis secondary to the colonic perforation.
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Introduction

Cytomegalovirus (CMV) is a double-stranded 
DNA virus and a member of the Herpesviridae 
family. Viral transmission can occur via saliva, 
respiratory droplets, urine, blood transfusion, 
and sexual contact [1-6]. Although most people 
are exposed to the virus at some point in their 
lifetime, it usually produces minimal symptoms 
in immunocompetent people. On the other 
hand, more serious and aggressive CMV infec-
tions occur when the virus is reactivated after 
previous latent infection, most often in immu-
nocompromised individuals. 

CMV colitis is a highly serious inflammatory 
condition of the colon. Patients can present 
with fever, abdominal pain, nausea, vomiting, 
and bloody diarrhea. Complications include 
toxic megacolon, necrotizing colitis, peritonitis, 
and sepsis. Colonic perforation may also result 
from the inflammation and ischemic injury, but 
it is exceedingly rare. In the present report, we 
discuss a patient with a history of urothelial 
cancer who developed bowel perforation from 
CMV colitis with a previously unremarkable sig-
moidoscopy evaluation.

Case presentation

An 80-year old female with a past medical his-
tory of stage IV urothelial carcinoma (recently 
treated with nivolumab and ipilimmab) and type 
II diabetes presented to the Emergency Room 
with sudden onset of abdominal pain and 
hematochezia. She was taking 30 mg of methyl-
prednisolone twice daily. She had undergone 
sigmoidoscopy four days prior to the abdominal 
pain with no significant pathological findings in 
her colonic biopsies. Her physical examination 
was remarkable for lower quadrant abdominal 
pain without signs of guarding or rebound. 
Bowel sounds were normoactive and mild 
abdominal distension was noted. Initial labora-
tory tests revealed mild leukopenia (white blood 
cell count of 3.3 × 103/µL [normal range, 3.5-
12.3 × 103]), anemia (hemoglobin, 9.6 g/dl 
[normal range, 12.0-16.0]), hyponatremia (sodi-
um, 128 mEq/L [normal range, 135-147 
mEq/L]), and hyperglycemia (glucose, 244 mg/
dL [normal, 70-110 mg/dL]). Serology studies 
were positive for CMV IgM and IgG antibodies 
and negative for HIV, Hepatitis B, and Hepatitis 
C infection. Imaging studies from the Emergency 
Room showed a large volume of intraperitoneal 
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air and fluid with stranding around the sigmoid 
colon. 

The patient was taken to the Operating Room 
for a sigmoid colectomy. Gross findings of the 
specimen revealed a transmural defect extend-
ing through the serosal surface with gray-brown 
exudate, consistent with perforation. Histologic 
examination revealed a remarkable transmural 
perforated area showing acute colitis with 
ulceration, granulation tissue, and acute sero-
sitis (Figure 1). Large viral inclusions with prom-
inent eosinophilic nucleoli were seen at the site 
of perforation within the lamina propria and 
stromal and endothelial cells (Figure 2). These 
viral inclusions were positive for CMV immunos-
tain (Figure 3). No malignant cells were identi-
fied in any of the examined sections to suggest 
urothelial carcinoma invasion.

The serological and histological findings were 
consistent with CMV colitis with perforation of 
the sigmoid colon. She was diagnosed with 
CMV pneumonitis 3 months prior to her current 
presentation; however, no other organs besides 
the GI tract were infected with CMV on the cur-
rent admission. Gancyclovir was initiated, how-
ever the patient died two weeks later in the 
hospital from sepsis secondary to the bowel 
perforation.

Discussion

Perforated CMV colitis without an obvious local 
cause of perforation is exceedingly rare. The 
case is unique in that the patient had an unre-
markable sigmoidoscopy exam four days prior 
to her presentation to the ER. Furthermore, the 
CMV inclusions present at the perforation site 
suggests that the viral infection may have 
played a primary role in the perforation.

CMV infects between 60-70% of adults in 
industrialized countries and almost 100% in 
developing countries [7]. It typically remains 
latent within the body after infection. Reacti- 
vation of infection typically manifests as CMV 
infection of the central nervous system, GI 
tract, and lungs. Populations at risk include 
neonates and the immunocompromised, espe-
cially in patients with specific histories of organ 
transplantation, cancer, HIV, and hemodialysis. 
Advanced age is also a risk factor for CMV 
infection due to decreased CD8+ T cells that 

Figure 1. Colonic tissue with transmural inflamma-
tion, ulcerated mucosa, stromal inflammation, and 
granulation tissue is shown (hematoxylin-eosin, origi-
nal magnification X4).

Figure 2. Colonic stromal granulation tissue is shown 
with diffuse lymphoplasmacytic inflammation and 
scattered vessels. CMV-infected stromal cells are en-
larged with prominent eosinophilic nucleoli (hema-
toxylin-eosin, original magnifications X20). 

Figure 3. Immunohistochemical staining for CMV 
demonstrates strong nuclear positivity within infect-
ed stromal cells (original magnifications X20).
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are critical for bowel integrity and protection 
[8].

Presenting signs of CMV colitis include fever, 
malaise and abdominal pain [9]. Watery diar-
rhea, tenesmus, and hematochezia can also 
occur [10]. Extensive mucosal ulceration, hem-
orrhage, and perforation can place patients at 
risk for life-threatening complications. Histolo- 
gically, the infected endothelial and stromal 
cells appear enlarged with eosinophilic intra-
nuclear and basophilic cytoplasmic inclusions. 
Tissue necrosis, vascular endothelial cell dam-
age, and mucosal inflammation and hemor-
rhage are typically in the background. Once the 
diagnosis is confirmed with serological studies 
and/or histopathological examination, antiviral 
therapy (ganciclovir) is administered to mitigate 
the infection and prevent complications. 
Despite antiviral agents often being combined 
with colonic resection, the mortality rate 
remains high.

A study by Goodman et al. [11] identified 13 
cases of colonic perforation in immunologically 
compromised patients. Causative/contributing 
factors were identified in 11 of the 13, includ-
ing tumor, diverticulitis, arteritis, and pancreat-
ic pseudocyst. CMV inclusions were present at 
the perforation site in the remaining 2 cases 
where no certain cause of perforation was 
found, suggesting that the viral infection played 
a role in the events leading to the perforation. 
Similar to our case, both of the patients in the 
study were receiving treatment with corticoste-
roids at the time of the perforation. The CMV 
inclusions were present in the tissue surround-
ing the perforation as in our case.

Kram et al. [12] reported a case of perforation 
of the transverse colon secondary to CMV in a 
28 year old male with AIDS. Two weeks prior to 
his admission, the patient had positive blood 
cultures for Campylobacter intestinalis. Exa- 
mination of the segment of resected transverse 
colon revealed cells with cytomegalic inclu-
sions in the floor of an ulcer and granulation tis-
sue consistent with CMV infection. The patient 
eventually died of overwhelming sepsis 13 days 
later. A similar case by DeRiso et al. [13] report-
ed multiple jejunal perforations from CMV in a 
HIV-positive male. CMV inclusion bodies were 
present in all layers of the bowel, but no other 
pathogenic organism was identified.

Our patient differs from the previously reported 
cases in two aspects: 1) having no history of 
HIV/AIDS or previous bacterial infection of the 
intestinal tract that would suggest a possible 
synergistic cause for colonic perforation, 2) 
lack of any pathologic findings in a sigmoidos-
copy evaluation to suggest any sort of mucosal 
injury/infection. Our case also poses the ques-
tion of whether CMV was the primary cause of 
the colonic perforation or instead a secondary 
or opportunistic cause. Viral inclusions have 
been reported in pseudomembranous colitis 
[14-18], ulcerative colitis with toxic megacolon 
[19], and in solitary ulcers [20-23], suggesting 
that CMV is an opportunistic infection in cases 
with inflammation and ulceration. Rare cases 
of CMV infections in presence of solitary ulcers 
without a recognized cause of ulceration have 
also been reported [20-23], suggesting that the 
virus may indeed cause the perforation rather 
than an incidental finding.

There are multiple mimickers of CMV colitis 
that must always be considered as a differen-
tial diagnosis prior to diagnosing the patient 
with CMV. Herpetic colitis, or infection with 
Herpex Simplex Virus (HSV), has a similar mor-
phology to CMV. HSV, unlike CMV, displays 
nuclear molding, glassy nuclear inclusions, and 
multinucleation. Common bacterial causes of 
colitis include Shigella, E Coli, Salmonella and 
Campylobacter. These can be distinguished 
from CMV colitis by the predominant neutrophil 
infiltration of the lamina propria. Pseudo- 
membranous colitis also shows a predomi-
nance of neutrophils in addition to pseudo-
membranes covering the colonic epithelial sur-
face. Bacterial and pseudomembranous colitis 
must be ultimately diagnosed by stool culture. 

CMV infection can also reactivate in patients 
Inflammatory bowel diseases (IBD) due to 
active injury to the gut mucosa and also immu-
nosuppression from steroid treatment [24, 25]. 
Thus, Crohn’s disease and ulcerative colitis 
must also be considered as underlying causes 
of colitis when CMV changes are identified. 

In our patient’s case, her history of prior che-
motherapy for metastatic urothelial carcinoma, 
daily intake of methylprednisolone, diabetes, 
and advanced age were all factors placing her 
at risk for CMV colitis. Her presenting signs and 
symptoms of acute abdominal pain with GI 
bleeding were consistent with CMV infection. It 
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is unclear, however, what underlying or alterna-
tive factors may have made her gut prone to 
CMV reactivation and perforation. She was 
diagnosed with CMV pneumonitis approximate-
ly 3 months prior to her presentation, however, 
no other organs besides the GI tract were 
affected with CMV at the time of her presenta-
tion. No changes of chronicity (basal cell plas-
macytosis, architectural distortion) were seen 
on microscopic examination to suggest an 
underlying IBD. Furthermore, the previous nor-
mal findings during her sigmoidoscopy in addi-
tion to the unremarkable random colon biop-
sies from the procedure makes IBD, bacterial 
colitis, and pseudomembranous colitis all less 
plausible.

Some might argue that the colonic perforation 
was a result of invasive urothelial carcinoma. 
This is unlikely provided that no malignant cells 
were identified on microscopic examination of 
the resected sigmoid colon or on the previously 
submitted random colon biopsies from the sig-
moidoscopy. An additional argument might be 
that her colon ruptured from iatrogenic perfora-
tion from the sigmoidoscopy four days prior to 
her presentation. Although this remains a pos-
sibility, no muscularis propria was identified in 
any of the random colon biopsies submitted for 
microscopic examination, making an iatrogenic 
bowel perforation less likely.

This case illustrates how quickly CMV colitis 
may lead to colonic perforation. It also sheds 
light on the pathogenesis of CMV colonic infec-
tion and suggests that an underlying insult to 
the gut mucosa may not be required for CMV 
reactivation. More studies are needed to fur-
ther investigate the pathogenic mechanisms of 
CMV in patients without a history of IBD, HIV, or 
underlying infectious colitis.

Conclusion

In conclusion, this case presents a unique find-
ing of bowel perforation secondary to CMV coli-
tis. It highlights the urgency of detecting the 
early symptoms and signs (abdominal pain, GI 
bleeding, and diarrhea) of CMV colitis in the 
elderly and immunocompromised. Furthermore, 
it reminds medical professionals that no one 
patient is the same. Likewise, every patient’s 
unique needs should be considered with 
regards to immunosuppressant regimens and 
antiviral prophylaxis.
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