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Abstract
Clostridium difficile (CD), a bacterium responsible for causing 15%-25% of all cases of infectious diarrhea, is
most commonly associated with infection of the colon. Rarely, though with increasing frequency, it has been
noted to infect the small intestine in what is referred to as CD enteritis. We present the case of a patient who
was diagnosed and treated for CD enteritis, review the pathophysiology behind the infection, and discuss the
diagnostic and treatment options available to healthcare professionals.
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Introduction
Clostridium difficile infection (CDI) is a major identifiable cause of antibiotic-associated diarrhea and is
responsible for 15%-25% of all cases of infectious diarrhea [1]. Since the turn of the twenty-first century, the
incidence of CDI has increased significantly. Particularly affected are patients with inflammatory bowel
disease (IBD) for whom CDI has been implicated as an IBD exacerbation factor in up to 5% of cases [1]. While
generally manifesting as infectious colitis, CDI involving the small bowel, known as CD enteritis, is a rare
condition associated with increased hospital length of stay and health care costs, poor patient quality of life,
and a high mortality rate of approximately 30% [2-3]. We present the case of a patient who was diagnosed
and treated for CD enteritis, review the pathophysiology behind the infection, and discuss the diagnostic and
treatment options available to healthcare professionals.

Case Presentation
The patient is a 55-year-old Caucasian male, with a past medical history significant for Crohn’s disease
status post total colectomy with end ileostomy several years prior, on mesalamine therapy, chronic
osteomyelitis on suppressive therapy with doxycycline, and end-stage renal disease on hemodialysis, who
initially presented to the emergency department with symptoms of increased ostomy output, crampy
abdominal pain, nausea, dizziness, and generalized weakness. His symptoms began 48 hours prior to
presentation while undergoing hemodialysis. Vital signs on arrival were notable for a temperature of 36.7°C,
heart rate of 100 beats per minute, and blood pressure of 70/50 mmHg. On physical exam, the patient’s
abdomen was diffusely tender to palpation without peritoneal signs. The ileostomy was viable with a small
amount of fluid noted in the ostomy bag. Laboratory examination revealed a white blood cell (WBC) count of

10,900 cells/mm3, hemoglobin of 14 g/dL, platelet count of 695,000 platelets/mm 3, and serum lactate of 2.2
mg/dL. Blood cultures were obtained in the emergency department, which showed no growth. Stool studies
from the patient’s stoma output were significant for C. difficile. The patient was treated with intravenous
normal saline and was started on oral metronidazole for CDI. The patient’s ostomy output subsequently
improved and once he was hemodynamically stable, he was discharged with a prescription of oral
metronidazole for a total of 10 days of antibiotic therapy.

Three months later, the patient returned to the emergency department with a four-day history of increasing
ostomy output with watery stools, epigastric abdominal pain, loss of appetite, and generalized weakness.
One month prior to presentation, the patient had hip surgery and completed a 10-day course of doxycycline.
Vital signs on arrival were notable for a temperature of 36.2°C, heart rate of 95 beats per minute, and blood
pressure of 101/71 mmHg. On physical exam, his abdomen was tender to palpation in the epigastric region

without peritoneal signs. The laboratory examination revealed a white blood cell count of 14,200 cells/mm3,

hemoglobin of 10.2 g/dL, and a platelet count of 919,000 platelets/mm3. Inflammatory markers were also
found to be elevated (C-reactive protein (CRP) 14.7 mg/L, estimated sedimentation rate (ESR) >130 mm/hr).
A computed tomography (CT) abdomen and pelvis with oral contrast showed bowel thickening with minimal
stranding, suggestive of enteritis along with enlarged peritoneal lymph nodes (Figure 1). Stool studies were
positive for C. difficile and lactoferrin. The patient was started on oral vancomycin on which he
subsequently improved. He was discharged to complete a 12-week course of antibiotic therapy.
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FIGURE 1: CT abdomen and pelvis with oral contrast showing bowel
thickening with minimal stranding, suggestive of enteritis in coronal cut
(blue arrow, A) and axial cut (blue arrow, B)
CT: computed tomography

Discussion
C. difficile is a cytotoxin-producing, anaerobic, gram-positive bacterium, which was first isolated by Hall and
O’Toole in 1935 from the stool of healthy neonates [4-5]. Colonization of the intestinal tract with C.
difficile occurs through the fecal-oral route. Patients presenting with CDI generally experience symptoms of
lower abdominal cramps as well as a greenish, foul-smelling, and watery (rather than bloody) diarrhea. C.
difficile produces two distinct toxins: toxin A and toxin B. While initially believed to have distinctive
actions, current literature supports both toxins producing cytotoxic and enteropathic effects. Toxins A and B
disrupt the cytoskeleton of intestinal epithelial cells by the uridine diphosphate-glucose-dependent
glycosylation of Ras and Rho proteins; these proteins are responsible for cell proliferation and cell
morphology, respectively [6]. The diagnosis of CDI is established by the demonstration of C. difficile toxins
in the stool and, less commonly, by C. difficile stool culture.

Isolated small-bowel involvement is exceedingly rare in cases of CDI but is more commonly seen in patients
who've previously undergone colectomy [7]. Risk factors include increasing age, antibiotic use, proton pump
inhibitor use, IBD, health care exposure, colectomy, and chronic comorbid conditions [3]. The pathogenesis
of CD enteritis, however, remains somewhat unclear. Tsutaoka et al. suggested that after colectomy, the
small-bowel bacterial flora may make the small intestine biome similar to that of the colon, thereby making
it more susceptible to overgrowth with C. difficile [8]. According to Kralovich et al., the ileocecal valve
inhibits the colonization of the small bowel with C. difficile via its peristaltic action, therefore, patients who
undergo intestinal resections that include the ileocecal valve may be predisposed to developing CD enteritis
[9]. The long duration between the primary intestinal operation and CD enteritis development may support
the hypothesis that phenotypic changes may occur in the epithelium of the small intestine, altering the
normal anatomy or fecal flow [7-9].

The diagnosis of CD enteritis requires a high index of suspicion. As many patients may not initially present
with symptoms of CDI, a CT scan may provide supportive evidence. Ascites and a fluid-filled small bowel in
the presence of mild mesenteric stranding, as demonstrated in our patient, is often consistent
with CD enteritis [10]. Analogous to colonic infection, antibiotics such as oral or intravenous (IV)
metronidazole, oral fidaxomicin, and oral vancomycin, along with supportive care, are the cornerstones of
CD enteritis therapy.

Treatment is the same as for colonic C. difficile infection based on disease severity and is categorized
as non-severe, severe, and fulminant CDI. Non-severe CDI is characterized by white blood cell count (WBC)

<15,000 cells/mm3 and creatinine <1.5 mg/dL. Severe CDI is characterized by WBC >15,000 cells/mm 3 and
creatinine >1.5mg/dL. Fulminant CDI is characterized by hypotension, shock, ileus, or toxic megacolon.
Treatment for non-severe CDI includes oral vancomycin or oral fidaxomicin for a 10-day course; however, it
can be tailored according to the patient’s clinical status and comorbidities. Metronidazole is a second-line
agent if oral vancomycin or oral fidaxomicin is not available. However, metronidazole should be avoided in
patients who develop CDI in association with inflammatory bowel disease due to poor absorption [10]. For
the first recurrence of CDI, treatment with oral vancomycin is appropriate. However, if there is a second
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recurrence, a vancomycin pulse-tapered regimen or fidaxomicin or vancomycin followed by a rifaximin
regimen are recommended. For patients with a third recurrence, fecal microbiota transplantation is
recommended. Severe CDI requires similar antibiotic management and early surgical intervention in order
to reduce mortality [11].

Conclusions
Though C. difficile involvement of the small bowel is rare, its incidence appears to be increasing. Risk factors
for the development of CD enteritis include antibiotic use, proton pump inhibitor use, IBD, health care
exposure, colectomy, and chronic comorbid conditions. A high index of suspicion and early identification of
C. difficile in the small bowel is imperative for early intervention and includes stool cultures as well as CT
imaging. The treatment of CD enteritis does not differ from that of CD colitis and includes antibiotics such
as oral vancomycin, oral or IV metronidazole, and oral fidaxomicin, depending on the severity and
recurrence status.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Bartlett JG, Gerding DN: Clinical recognition and diagnosis of Clostridium difficile infection . Clin Infect Dis.

2008, 46:12-18. 10.1086/521863
2. Kim JH, Muder RH: Clostridium difficile enteritis: a review and pooled analysis of the cases . Anaerobe. 2011,

17:52-55. 10.1016/j.anaerobe.2011.02.002
3. Depestel DD, Aronoff DM: Epidemiology of Clostridium difficile infection. J Pharm Pract. 2013, 26:464-475.

10.1177/0897190013499521
4. Hall IC, O'Toole E: Intestinal flora in new-born infants: with a description of a new pathogenic anaerobe,

Bacillus difficilis. Am J Dis Child. 1935, 49:390-402. 10.1001/archpedi.1935.01970020105010
5. Dhingra G, Schmelkin I: Clostridium difficile enteritis 9 years after total proctocolectomy: a rare case report .

Am J Gastroenterol. 2010, 105:962-963. 10.1038/ajg.2009.680
6. Freeman HJ: Recent developments on the role of Clostridium difficile in inflammatory bowel disease . World

J Gastroenterol. 2008, 14:2794-2796. 10.3748/wjg.14.2794
7. Freiler JF, Durning SJ, Ender PT: Clostridium difficile small bowel enteritis occurring after total colectomy .

Clin Infect Dis. 2001, 33:1429-1432. 10.1086/322675
8. Tsutaoka B, Hansen J, Johnson D, Holodniy M: Antibiotic-associated pseudomembranous enteritis due to

Clostridium difficile. Clin Infect Dis. 1994, 18:982-984. 10.1093/clinids/18.6.982
9. Kralovich KA, Sacksner J, Karmy-Jones RA, Eggenberger JC: Pseudomembranous colitis with associated

fulminant ileitis in the defunctionalized limb of a jejunal-ileal bypass: report of a case. Dis Colon Rectum.
1997, 40:622-624. 10.1007/BF02055391

10. Wee B, Poels JA, McCafferty IJ, Taniere P, Olliff J: A description of CT features of Clostridium difficile
infection of the small bowel in four patients and a review of literature. Br J Radiol. 2009, 82:890-895.
10.1259/bjr/57970083

11. McDonald LC, Gerding DN, Johnson S, et al.: Clinical practice guidelines for Clostridium difficile infection
in adults and children: 2017 update by the Infectious Diseases Society of America (IDSA) and Society for
Healthcare Epidemiology of America (SHEA). Clin Infect Dis. 2018, 66:e1-e48. 10.1093/cid/cix1085

2019 Aujla et al. Cureus 11(4): e4519. DOI 10.7759/cureus.4519 3 of 3

https://dx.doi.org/10.1086/521863
https://dx.doi.org/10.1086/521863
https://dx.doi.org/10.1016/j.anaerobe.2011.02.002
https://dx.doi.org/10.1016/j.anaerobe.2011.02.002
https://dx.doi.org/10.1177/0897190013499521
https://dx.doi.org/10.1177/0897190013499521
https://dx.doi.org/10.1001/archpedi.1935.01970020105010
https://dx.doi.org/10.1001/archpedi.1935.01970020105010
https://dx.doi.org/10.1038/ajg.2009.680
https://dx.doi.org/10.1038/ajg.2009.680
https://dx.doi.org/10.3748/wjg.14.2794
https://dx.doi.org/10.3748/wjg.14.2794
https://dx.doi.org/10.1086/322675
https://dx.doi.org/10.1086/322675
https://dx.doi.org/10.1093/clinids/18.6.982
https://dx.doi.org/10.1093/clinids/18.6.982
https://dx.doi.org/10.1007/BF02055391
https://dx.doi.org/10.1007/BF02055391
https://dx.doi.org/10.1259/bjr/57970083
https://dx.doi.org/10.1259/bjr/57970083
https://dx.doi.org/10.1093/cid/cix1085
https://dx.doi.org/10.1093/cid/cix1085

	A Rare Case of Clostridium difficile Enteritis: A Common Bug in an Uncommon Place
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT abdomen and pelvis with oral contrast showing bowel thickening with minimal stranding, suggestive of enteritis in coronal cut (blue arrow, A) and axial cut (blue arrow, B)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


