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Abstract
Protective ileostomy may be a risk factor for the development of Clostridium difficile (CD) infection (CDI). In 
the postoperative period signs of CDI may be particularly difficult to differentiate from intra-abdominal sepsis. 
Presented here are 2 cases that developed CDI after ileostomy reversal. Two patients who underwent low anterior 
resections after neoadjuvant chemoradiation with protective ileostomy developed fever, leukocytosis and elevated 
serum C-reactive protein (CRP) levels. The first patient also had negative CD stool toxins and his signs were so 
severe that he underwent a negative diagnostic laparoscopy and re-creation of ileostomy. The second patient 
who presented in a similar fashion was more fortunate in that her CD stool toxin was positive and she was treated 
successfully with oral vancomycin. CDI after ileostomy reversal after low anterior resection can be difficult to 
diagnose. In the first patient, the situation was so misleading that diagnostic laparoscopy was required. Outcome 
was eventually favorable in both cases. CDI must be high on the list of differential diagnoses for febrile patients 
with a leukocytosis and elevated CRP level even in the setting of negative CD stool toxins. Prophylactic intravenous 
metronidazole and/or vancomycin enemas should be considered prior to colorectal surgery when a protective 
ileostomy is likely.
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INTRODUCTION
Proximal fecal diversion through a loop ileostomy is commonly used to protect colorectal anastomosis. 
Patients undergoing total mesorectal excision (TME) for rectal cancer are at higher risk of developing an 
anastomotic leak[1]. Diverting stomas were found to decrease both the clinical anastomotic leak rate and 
the risk of re-operation in patients undergoing low anterior resection or TME[2]. The temporary stoma 
is usually closed 8 to 12 weeks after surgery, or even earlier[3] when there are no clinical or radiological 
signs of leak. Clostridium difficile infection (CDI) is a major cause of hospital-acquired infection that 
continues to increase in incidence and severity among hospitalized patients[4,5]. Symptoms range from mild 
diarrhea to fulminant colitis causing severe sepsis, toxic megacolon, and even death. The major risk factors 
for acquiring CDI are previous antibiotic exposure, severe underlying disease, older age, and immune 
suppression[4,5]. In this paper, we report on an unusual presentation of CDI in 2 patients who had an elective 
reversal of ileostomy after TME for rectal cancer. The initial presentation of CDI mimicked more common 
causes of postoperative intra-abdominal sepsis.

CASE REPORT
Case # 1
A 47-year-old woman, with an unremarkable past medical history was diagnosed with low rectal 
adenocarcinoma. She underwent trans-anal TME[6] with diverting loop ileostomy 10 weeks after 
the completion of a neoadjuvant treatments, including 45-Gr external beam radiotherapy and 
oral 5-fluorouracil. Her postoperative course was uneventful. Final pathology diagnosed a pT1pN0 
adenocarcinoma with an R0 resection. Fourteen days after resection, the patient underwent ileostomy 
closure after digital exam, endoscopy, and a computerized tomography (CT) scan showed no evidence for 
an anastomotic leak. She received one dose of intravenous antibiotics (cefuroxime 1 g IV) at the induction 
of anesthesia. The immediate postoperative outcome was uneventful.

However, 3 weeks postoperatively, the patient started having lower abdominal pain and severe diarrhea 
with over 10 bowel movements per day. Physical examination revealed a fever at 38.5 °C, a heart rate of 
92 BPM, and blood pressure at 110/70 mmHg. Abdominal examination was within normal limits and 
did not reveal any signs of superficial surgical site infections. Gynecological evaluation was negative for 
sepsis. Serum blood tests revealed a leukocytosis with white blood count of 13,500/mm3 and an elevated 
C-reactive protein (CRP) at 132 mg/L. Stool testing for Clostridium difficile toxin was negative. As 
symptoms worsened with persistent fever, a pelvic magnetic resonance imaging (MRI) scan was performed 
and revealed evidence suggestive for a leak of the colo-anal anastomosis [Figure 1].

A diagnostic laparoscopy was performed. More than 2 liters of clear liquid was found in the peritoneal 
cavity that ultimately tested negative for bacteria, fungus, creatinine, bilirubin, or amylase. There were no 
signs of intestinal perforation or ureteral injury; however, the colon was hypervascularized, thickened, and 
dilated. A loop ileostomy was again performed. 

Postoperatively, stool cultures became positive for Clostridium difficile (CD). Intravenous metronidazole 
was administered for 48 h then orally for 10 more days. Clinical improvement occurred rapidly.

Case # 2
A 64-year-old man, with a past medical history of hypertension, type 2 diabetes mellitus, and coronary 
artery disease, was diagnosed with low rectal adenocarcinoma. He underwent trans-anal TME with 
diverting loop ileostomy, 11 weeks after neoadjuvant treatment, including 45-Gr external beam 
radiotherapy and oral 5-fluorouracil. His initial postoperative course was uneventful. Pathology report 
showed a pT3pN0 adenocarcinoma with an R0 resection. Eight weeks after surgery, the patient had 
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ileostomy closure after a normal pelvic CT scan with contrast. He received one dose of prophylactic 
antibiotics (cefuroxime 1 g IV) at the induction of anesthesia. The immediate postoperative outcome was 
uneventful. Ten days postoperatively, the patient started having diffuse abdominal pain and watery diarrhea 
with 6 to 7 bowel movements per day. Physical examination revealed fever at 39 °C, tachycardia at 112 
BPM, and hypertension at 170/100 mmHg. Abdominal examination, including digital rectal examination, 
was normal. Blood chemistries were consistent with acute renal failure (blood urea nitrogen at 61 mg/dL; 
creatinine at 2.9 mg/dL), leukocytosis with white blood count at 23,000/mm3, and increased CRP at 252 mg/L. 
Stool testing for toxin-producing CD was positive. Treatment was with 2 g of oral vancomycin for 10 days. 
The patient’s renal function fully recovered without the need for dialysis. Neither patient received adjuvant 
chemotherapy.

DISCUSSION
Symptoms of CD colitis such as pain, diarrhea, and increased CRP may be indistinguishable from other 
causes of intra-abdominal sepsis (i.e., anastomotic leak, pelvic abscess, or iatrogenic bowel injury). This 
could cause delay in the diagnosis of CDI, which could be fatal[7]. In the literature, we could only find a 
few papers that reported CDI after closure of ileostomy[7-11]. In some reported cases, as in our first case, the 
presentation was confusing, and the diagnosis was delayed. In another case, the disease was even much 
more severe (fulminant colitis), and the patient deteriorated quickly and died following an emergency total 
colectomy[7].

Figure 1. Pelvic magnetic resonance imaging (MRI) scan in a 47-year old woman with pain and febrile diarrhea 2 weeks after total 
mesorectal excision (TME) with colo-anal anastomosis: (A) small arrows in a circle at the bottom of the image show fluid next to the 
colo-anal anastomosis evoking leak. Large arrow on the right of the image shows massive intra-peritoneal fluid. Note the concern for 
colonic wall thickening (horizontal arrow); (B) small arrows show what was considered as extravasation of contrast in the vicinity of the 
colo-anal anastomosis.
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Three studies looked more closely into the incidence of CD after ileostomy closure[12-14]. Hussain et al.[12] 
prospectively evaluated 20 patients undergoing ileostomy reversal. Two stool samples were collected before 
and after the procedure and tested for CD and toxins A and B. None of the patients had positive tests 
preoperatively. Two of the 20 patients had asymptomatic postoperative CD colonization (10%), while one 
patient developed clinical CDI with positive toxins (5%). Randall et al.[13] retrospectively analyzed patients 
who had ileostomy closure and subsequent CDI. Six (4.2%) of the 143 patients who had ileostomy reversal 
developed CDI. In a retrospective large population-based analysis (2004-2008) in the US, Wilson et al.[14] 
found the incidence of CDI after ileostomy closure to be 1.6%.

There is no clear explanation yet for the high rate of CDI after ileostomy closure. Theoretically, CD could 
colonize the small bowel, with many studies reporting symptomatic enteritis. Animal studies have shown 
that excluded colons undergo mucosal and muscular atrophy with derangement in the intestinal immune 
system. The exclusion of the colon could change the unique microbial ecosystem in the large bowel and 
favor the growth of CD. When the stoma is closed, the spores could get reactivated and enter a growth 
phase leading to clinical infection.

We suppose that the prophylactic antibiotics administered at the induction of anesthesia at the index 
operation may have triggered the CDI in our 2 cases. Previous studies have reported that the risk of 
subsequent CDI was 5.9-fold higher among patients colonized with toxigenic CD upon hospital admission 
as compared to non-colonized patients[15]. In our protocol, patients are tested for CD colonization before 
all colorectal resections. Both patients in our study were negative preoperatively. Besides antibiotics as 
well-known risk factors for CDI[16], other incriminating factors include previous hospitalization within 
3 months[15], chemotherapy within the previous 8 weeks[17], or even gastric acid suppression with proton 
pump inhibitors (PPIs)[18].

Rubio-Perez et al.[19] reported a significant association between CDI and delayed ileostomy reversal (of 
greater than 6 months), with the reported dysfunctional time ranging from 9 to 15 months. Our two 
patients underwent ileostomy closure less than 2 months after the first surgery. Neither patient received 
PPIs, and both had stopped their oral chemotherapy more than 3 months earlier. A meta-analysis published 
in 2017 found that the incidence of CDI after ileostomy reversal was 1.8%. It also suggested that probiotics 
should be considered, PPIs avoided, and rectal swabs considered in high-risk patients, and that when 
possible ileostomy closure should be scheduled within 6 months[20].

Despite its low incidence, the clinical presentation of CDI may be indistinguishable from the usual 
postoperative state. Therefore, diagnosis could be challenging. Since fulminant cases are known to occur, 
clinicians must consider this condition in the differential diagnosis. Prompt evaluation is warranted in 
patients undergoing ileostomy reversal who present with severe diarrhea and abdominal pain. Clinicians 
should be aware of the risk factors for CDI. Systematic preoperative testing of colonization with CD should 
be encouraged. We also recommend reducing the use of unwarranted antibiotics and PPIs. 

Although neither of these patients required adjuvant chemotherapy, and the best timing of ileostomy 
closure during or after adjuvant treatments has not been well established, one should consider early 
ileostomy reversal where appropriate, even if it does not seem to completely prevent CDI. Considering the 
nature of the topic and question, the highest level evidence that can potentially be achieved in this context 
is from case-control studies (level 3) and meta-analysis of observational studies (level 2-3). Notably, a 
meta-analysis did not see any difference in outcomes whether ileostomies were reversed during or after 
adjuvant treatments[21]. Prophylactic use of vancomycin enemas in the excluded colons prior to ileostomy 
closure is an option to be further evaluated[22]. Additionally, metronidazole should potentially be added to 
the preoperative regimen when a protective ileostomy is envisioned.
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