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Background Abdominal actinomycosis is a rare, chronic, invasive infection with a highly variable presentation, 
making it a great mimicker of other more common diseases. Bowel perforation from actinomycosis 
is extremely uncommon and is usually associated with an obstructing mass, often mistaken for 
malignancy.

Summary A 25-year-old male was diagnosed with Burkitt lymphoma seven months prior to presentation and 
had completed initial treatment; however, he later required inpatient chemotherapy for a recurrence in 
the central nervous system. While admitted, the patient was referred to the colorectal surgery service 
for acutely worsening abdominal pain, hemodynamic instability, and evidence of right colonic perfo-
ration on a CT scan in the setting of C. difficile infection and chemotherapy-induced neutropenia. An 
emergent exploratory laparotomy was performed, revealing extensive pneumatosis of the entire right 
colon and a pale distal colon with no obvious areas of gross perforation. A total colectomy was per-
formed. Histologic examination revealed multiple foci of mucosal involvement by Actinomyces spp. in 
the ascending colon with associated submucosal hemorrhage and mucosal ischemia. Actinomyces did 
not appear to invade beyond the submucosa. There were no features of C. difficile colitis, and no distinct 
perforation was noted. He was initially given imipenem-cilastatin for treatment of both actinomyco-
sis and gram-negative bacteremia. The patient was later transitioned to ceftriaxone for an additional 
four weeks of parenteral antibiotic coverage. He is now continuing treatment with oral amoxicillin for 
twelve months of therapy.

Conclusion To our knowledge, this is the first reported case of colonic microperforation secondary to 
actinomycosis in an immunocompromised patient. Due to its rare occurrence and variable 
presentation, abdominal actinomycosis can pose a diagnostic challenge, particularly in the acute 
setting. In cases requiring emergent surgery, confirming a histologic diagnosis of actinomycosis 
postoperatively is important, as long-term antibiotic therapy is necessary to prevent recurrent disease.
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Case Description
Actinomycosis is a rare, chronic granulomatous disease 
caused by Gram-positive filamentous bacteria of the genus 
Actinomyces. These bacteria are commensal organisms in 
the oropharyngeal, gastrointestinal, and urogenital tracts, 
which can cause disease in the setting of mucosal disrup-
tion. The most common human pathogen is Actinomyces 
israelii, though other species have been reported to cause 
infection. Most cases are cervicofacial, with abdominopel-
vic cases representing only 20% of infections.1 Presenta-
tion is usually chronic with the insidious onset of non-
specific symptoms, often mistaken for malignancy.2-4 The 
role of immunosuppression as a predisposing factor is not 
well described, and most reported cases have occurred in 
immunocompetent patients.5 Here, we report an atypical 
presentation of actinomycosis causing microperforation of 
the ascending colon in a patient undergoing chemotherapy 
for Burkitt lymphoma.

The patient is a 25-year-old male with Burkitt lymphoma 
diagnosed seven months prior who underwent treatment 
with seven cycles of hyper-CVAD chemotherapy (cyclo-
phosphamide, vincristine, doxorubicin, dexamethasone, 
methotrexate, and cytarabine) plus rituximab and twelve 
cycles of intrathecal chemotherapy, initially achieving 
remission. However, six months later, he presented with 
recurrence in the central nervous system (CNS), requiring 
additional treatment. He received high-dose methotrexate 
with rituximab at an outside hospital and was eventually 
transferred to our hospital, given an interval increase in the 
size of the CNS lesion.

At our hospital, he received treatment with CYVE che-
motherapy (cytarabine and etoposide), complicated by 
neutropenia and several days of diarrhea with associated 
abdominal pain. On day nine of treatment, he was diag-
nosed with Clostridium difficile (C. difficile) infection and 
was started on oral vancomycin. The following day, his 
abdominal pain acutely worsened, and he became hemo-
dynamically unstable, requiring intubation and maximum 
vasopressor support. His white blood cell count that day 
was 10 cells/mm3, and his platelets were 17,000 cells/
mm3. Hemoglobin was 7.6 g/dL. An abdominal comput-
ed tomography (CT) scan (Figure 1) revealed pneumatosis 
of the right colon with extraluminal free air of the colon-
ic mesentery suggestive of bowel perforation secondary to 
ischemia. He was transfused several units of platelets and 
packed red blood cells. Colorectal surgery was consulted, 
and the patient was taken to the operating room emergent-
ly for exploratory laparotomy.

Upon arrival in the OR, the patient remained hypoten-
sive on maximum vasopressor support. Intraoperatively, 
the patient was found to have extensive pneumatosis of 
his entire right colon; however, no ischemia was present, 
and no areas of gross perforation were noted. The distal 
colon from transverse to sigmoid appeared decompressed 
and pale. Given the patient’s severe sepsis in the setting of 
a prior diagnosis of C. difficile infection, we decided to per-
form a total colectomy to the level of the distal sigmoid. A 
temporary abdominal closure device was placed at the end 
of the case due to worsening instability, and the patient 
was taken to the intensive care unit in critical condition for 
continued resuscitation. He subsequently recovered, was 
weaned off vasopressor medications, and was extubated. 
Two days later, he was taken back to the OR for abdominal 
washout and closure. An end ileostomy was created with-
out complication.

Upon opening the specimen on the back table at the con-
clusion of the index case, two distinct areas of hemorrhage, 
measuring about 2 × 2 cm each, were noted on the muco-
sal side of the cecum that was not visible from the sero-
sal surface. No obvious perforation was found. Histologic 
examination of the colon specimen (Figure 2) revealed 
multiple foci of mucosal involvement by Actinomyces spp. 
in the ascending colon with associated submucosal hemor-
rhage and mucosal ischemia. Actinomyces did not appear to 
invade beyond the submucosa. The ileocecal valve appeared 
to be the most involved segment of the bowel. There were 
no features of C. difficile colitis on histologic examination, 
and no distinct perforation was noted.

C

Figure 1. CT Images. Published with Permission.

There is extensive new pneumatosis within the wall of ascending colon with 
evidence of extraluminal gas contained within adjacent mesentery. Remainder 
of colon is thick-walled but decompressed.
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The infectious disease service was consulted and recom-
mended an initial course of imipenem-cilastatin to treat 
both actinomycosis and the patient’s Enterobacter and 
Klebsiella bacteremia identified on perioperative blood 
cultures. After two weeks, the patient was transitioned to 
ceftriaxone for an additional four weeks of parenteral anti-
biotic therapy. He is continuing treatment with oral amox-
icillin for a total of 12 months of therapy per infectious 
disease recommendations.

Discussion
Actinomycosis is a rare, invasive disease caused primarily 
by Actinomyces israelii.1 In most cases, disruption of the 
mucosal barrier of the oropharynx, gastrointestinal tract, 
and urogenital tract is needed for infection to occur. 
Once the mucosa is breached, allowing invasion by 
Actinomyces and other pathogens, a granulomatous 
reaction ensues, followed by extensive reactive fibrosis 
and necrosis; eventually, this can lead to the formation 
of abscesses, draining sinuses, or fistulas, depending on 
the chronicity of the infection.6

The majority of actinomycotic infections occur in the 
cervicofacial area and are preceded by dental surgery or 
trauma. Abdominopelvic infections account for 
approximately 20% of all reported cases of 
actinomycosis; the ileocecal region and appendix are the 
most commonly affected areas.7,8 Predisposing factors 
include recent abdominal surgery, trauma, neoplasia, 
perforated viscus, and prolonged use of intrauterine 
contraceptive devices.3,9 The majority of reported cases 
have occurred in immunocompetent individuals.5 Rarely, 
however, abdominal actinomycosis has been reported in 
immunocompromised patients, including individuals 
with human immunodeficiency virus10,11 and those 
receiving immunosuppressive medications in the setting 
of autoimmune disease,12,13 hematologic malignancy,14 
and solid organ transplantation.15,16 A study in 2014 by 
Pierre and colleagues17 showed worse outcomes in 
immunocompromised patients who developed invasive 
actinomycosis compared to those who were 
immunocompetent.

Abdominal actinomycosis can present as anything from 
an intraluminal mass to abscess formation or 
fistulization to complete obstruction requiring emergent 
surgery.18 Due to these patients’ nonspecific and variable 
presentation, abdominal actinomycosis can mimic many 
other gastrointestinal diseases, including malignancy, 
inflammatory bowel disease, appendicitis, and 
diverticulitis.19 While a history of bowel perforation is a 
well-described predisposing factor for the development 
of invasive actinomycosis,20 bowel perforation on 
presentation is exceedingly rare. To our knowledge, 
colonic perforation due to intestinal actinomycosis has 
only been reported twice in the English literature. In 
both cases, the perforation was associated with a large 
obstructing mass.2,19 Our case was unusual in that the 
extensive pneumatosis was not secondary to ischemia; in 
fact, other than pneumatosis, the colon appeared 
healthy. We surmised that the area of mucosal injury/
hemorrhage led to full-thickness damage of the colon 
wall, causing a microperforation and the resulting

Figure 2. Hematoxylin and Eosin (H&E) and Warthin-Starry Stains. 
Published with Permission

A) High power (40x): Multiple foci of mucosal involvement by Actinomyces 
spp. with marked submucosal hemorrhage. Areas of mucosa involved by 
Actinomyces are almost completely destroyed and associated with marked 
submucosal hemorrhage. Actinomyces in submitted sections do not appear 
to invade beyond submucosa. B) High power shows filamentous nature of 
actinomyces.
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pneumatosis, as well as extraluminal air within the colon 
mesentery. This type of process would not typically cause 
florid sepsis in an immunocompetent host. Still, the 
translocation of bacteria from the colon wall to the 
bloodstream associated with this inju-ry likely led to severe 
sepsis in our patient.

Interestingly, our patient was diagnosed with C. difficile 
infection after presenting with abdominal pain and diar-
rhea the day before his operation. It is possible that he was 
simply a carrier of C. difficile, as his symptoms may have 
been secondary to the undiagnosed Actinomyces infection. 
Regardless, we believe the cause of his pneumatosis was 
indeed Actinomyces, as perforation is not typically seen with 
C. difficile except in the setting of toxic megacolon, which 
this patient did not have. It is unclear if infection with one 
bacterium made him more susceptible to infection with 
the other, but, ultimately, we believe both occurred syn-
chronously due to his significant immunosuppression.

Most cases of abdominal actinomycosis are diagnosed 
postoperatively, as most patients will undergo exploratory 
laparotomy with resection due to the high suspicion for 
malignancy.21 Histologic examination of resected tissue 
will reveal branching filamentous gram-positive rods con-
sistent with Actinomyces spp. Characteristic yellow sulfur 
granules may also be identified; however, these are only 
present in 50% of cases and are therefore not required 
for definitive diagnosis.22 First-line treatment of uncom-
plicated abdominal actinomycosis is long-term antibiotic 
therapy; even so, most patients have undergone surgical 
resection before establishing a definitive diagnosis. In these 
cases, postoperative management should include antibiotic 
therapy for up to one year to avoid relapsing infection. 
Penicillin is the drug of choice in most cases.23 Given our 
patient was immunocompromised and presented with 
complicated disease, we decided to continue antibiotic 
treatment for the full 12-month course. While the cure 
rate is approximately 90% with combined medical and 
surgical therapy,24 morbidity is considerably high in com-
plicated infections requiring extensive surgical resection, as 
in our patient.

Conclusion
Abdominal actinomycosis is rare and presents a diagnostic 
challenge due to its highly variable presentation and ability 
to mimic other, more common diseases. Bowel perfora-
tion from actinomycosis is extremely uncommon and is 
typically associated with an obstructing mass. Immuno-
suppression as a predisposing factor is not well-established. 

American College of Surgeons

To our knowledge, this is the first reported case of colonic 
microperforation secondary to actinomycosis in an immu-
nocompromised patient.

Lessons Learned
It is important to confirm the diagnosis postoperatively in 
acute presentations requiring emergent surgery, as long-
term antibiotic therapy is necessary to prevent recurrent 
disease.
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