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Background  Clostridium difficile (C. difficile) enteritis is less common than colitis and is associated with a
mortality rate of 30 percent. C. difficile enteritis presents more frequently in patients with a history
of inflammatory bowel disease or total abdominal colectomy. After an ileostomy, ileal mucosa may
undergo an adaptive transformation, making the small bowel biome similar to that of colonic flora,
increasing susceptibility to C. difficile. Others suggest that the ileocecal valve may prevent C. difficile
from colonizing the small bowel, thus placing patients who have undergone ileocecal resections at
higher risk for C. difficile enteritis. This report describes a remarkable case of C. difficile enteritis
diagnosed at the time of total abdominal colectomy for C. difficile colitis.

Summary = The patient is a 39-year-old male with a remote history of sigmoid resection for perforated
diverticulitis, small bowel obstruction requiring resection, and complex ventral herniorrhaphy
with synthetic extraperitoneal mesh. He presented with fever and watery diarrhea. Stool and
endoscopic examination revealed pseudomembranous colitis, negative for Clostridium difficile.
He was discharged against medical advice, returning four weeks later with worsening abdominal
pain and ileus. Repeat stool testing for C. difficile toxin was positive. Still, he was nonadherent
with maximal inpatient medical management and required exploratory laparotomy due to the
development of rebound tenderness, fever, and leukocytosis. A total abdominal colectomy, jejunal
resection with primary anastomosis, and end-loop ileostomy were completed. Pathologic examination
demonstrated pseudomembranous enterocolitis involving the jejunum and predominantly the right
colon. Intravenous metronidazole, vancomycin per stoma, and vancomycin enemas were continued
postoperatively, but antibiotic treatment failed. Because of persistent enteritis and lack of clinical
improvement, he underwent esophagogastroduodenoscopy and fecal microbiota transplant with
prompt resolution of tachycardia, ileus, and leukocytosis.

Conclusion ~ We demonstrate a rare case of Clostridium difficile enteritis with jejunal perforation and without a
known diagnosis of inflammatory bowel disease or previous total abdominal colectomy. Surgeons
should be aware of the manifestations of small bowel complications and be prepared to treat the
enteritis component of C. difficile enterocolitis. Physicians should not underestimate the utility of
fecal microbiota transplant and its potential role in the first-line treatment of C. difficile enteritis, as
well as refractory and recurrent cases.
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Case Description

The patient is a 39-year-old man who had sigmoid resec-
tion for diverticulitis in 2005. He developed multiple sub-
sequent adhesive small bowel obstructions and eventually
underwent laparotomy with small bowel resection and
mesh repair of an incisional hernia in 2017. In December
2019, he presented to the emergency department (ED)
with one week of abdominal pain, non-bloody postpran-
dial diarrhea, and 15-pound weight loss. He had a nor-
mal colonoscopy one year prior. Computed tomography
(CT) of the abdomen/pelvis was unremarkable, but his
white blood cell count was elevated at 15,000 cells/mm?.
He subjectively improved with intravenous fluids, declined
hospital admission, and was discharged home with plans
for gastroenterology follow-up.

He re-presented a week later to the ED with persistent
symptoms. Repeat CT of the abdomen/pelvis demonstrat-
ed mild wall thickening throughout the entire colon and
rectum as well as splenomegaly. He was admitted to the
medicine service and started on intravenous ceftriaxone
and Flagyl® for empiric treatment of colitis. Gastroenter-
ology was consulted. Colonoscopy with biopsies demon-
strated friable mucosa and yellow pseudomembranes with
exudate extending from the rectum to the ascending colon,
consistent with diffuse active colitis with some features of
chronicity. Clostridium difficile (C. difficile), glutamate
dehydrogenase (GDH) antigen, and toxin immunoassays
were negative. The patient refused inpatient management
and left the hospital against medical advice with a prescrip-
tion for 14 days of oral vancomycin that he subsequently
claimed to complete.

He returned to the hospital four weeks later with persistent
diarrhea, worsening weight loss, and dehydration. Repeat
CT of the abdomen/pelvis demonstrated wall-thickening
of the cecum, ascending colon, and rectum concerning
for colitis. Multiple loops of the small bowel in the pelvis
also demonstrated mild wall thickening. White blood cell
count was mildly elevated at 12,000 cells/mm?®. The patient
again declined hospital admission and was instructed to
follow up with gastroenterology. C. difficile GDH antigen
and toxin immunoassays were available after discharge and
were found to be positive. The ED notified the patient,
and he subsequently returned to the hospital for admission
and medical management of C. difficile colitis.
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The patient was admitted to the medicine service for treat-
ment with oral and rectal vancomycin in combination
with intravenous metronidazole. CT of the abdomen/pel-
vis obtained two days after admission demonstrated small
bowel dilation to 3 cm. Two days later, a repeat CT of the
abdomen/pelvis showed worsening small and large bow-
el dilation concerning for ileus (Figure 1). A nasogastric
tube was placed with some improvement in nausea. After
ten days of inpatient medical management of C. difficile
colitis, he was transferred to the surgical service. He then
developed worsening abdominal distension, tachycardia,
fever, and decreased urine output. He was transferred to
the surgical intensive care unit and offered operative inter-
vention.

Exploratory laparotomy revealed dense adhesions requir-
ing four hours of difficult enterolysis. In addition to total
abdominal colectomy (TAC), a jejunal resection was need-
ed for an unavoidable iatrogenic enterotomy. Because of
sepsis with increasing intraoperative vasopressor require-
ments, no anastomosis or stoma was constructed, and a
negative pressure dressing was placed. The patient returned
to the operating suite multiple times for subsequent
abdominal washouts, further resection of nonviable jeju-
num with ultimate primary anastomosis, repair of ileal
enterotomy, and end-loop ileostomy. Pathologic examina-
tion demonstrated C. difficile enterocolitis involving the
jejunum and, predominantly, the right colon and pseudo-
membranes throughout the entire colon.

Postoperatively, antibiotic treatment included intravenous
metronidazole, vancomycin per nasogastric tube, van-
comycin per stoma, and vancomycin enemas. However,
due to persistent ileus and significant bowel dysfunction,
it is unlikely that the medicine was reaching and being
absorbed by areas of the small bowel affected by C. diffi-
cile. Because of persistent C. difficile enteritis (CDE) and
lack of clinical improvement, fecal microbiota transplant
(EMT) was considered. He underwent esophagogastrodu-
odenoscopy and FMT in the distal duodenum. FMT is
typically completed using 50 grams of donor stool (fresh
or frozen) emulsified in 250 mL of sterile saline. Particles
are typically reduced to 1 to 2 mm in width to prevent
obstruction of the insertion tube. Approximately 250 mL
of donor stool emulsion was instilled in the fourth portion
of the duodenum. Antibiotics were held for at least seven
days after the transplant, and his tachycardia, ileus, and
leukocytosis slowly resolved.
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He returned to the operating room on the same day as the
FMT for abdominal wound closure with biologic mesh.
His postoperative course was complicated by the develop-
ment of an enterocutaneous (EC) fistula through the mesh,
which was treated nonoperatively with bowel rest and total
parenteral nutrition. The patient was advanced to a liquid
diet and discharged to a long-term acute care facility for
nonoperative management of the fistula and close outpa-
tient follow-up. He was referred to a large academic qua-
ternary center for operative management of the EC fistula.
Approximately seven months following his original opera-
tion for C. difficile colitis, he underwent complex EC fistu-
la takedown with ileorectal anastomosis, loop jejunostomy,
and primary fascial closure. It has been approximately two
months since this procedure. Per chart review, the patient
is recovering well, although he remains on total parenteral
nutrition. He has not had any recurrence of the EC fistula.

Discussion

The initial differential diagnosis for this patient included
infectious colitis, inflammatory colitis, and ischemic coli-
tis. He had an unknown antibiotic history before presenta-
tion and was not immunocompromised. C. difficile testing
was originally negative, despite visualization of pseudo-
membranes on flexible sigmoidoscopy. Testing for infec-
tious colitis, including stool cultures and ova and parasite
evaluation, was negative.

The most recent Infectious Diseases Society of America
Clinical Practice Guidelines recommend C. difficile test-
ing with GDH antigen and toxin.! The C. difficile toxin
test varies in sensitivity and may have a high rate of false
negatives. Nucleic acid amplification testing should be
used if the GDH antigen and toxin enzyme immunoassays
provide contradictory results. Repeat testing should not
be performed for at least seven days following a negative
result.!

Although pseudomembranes in the colon suggest C. diffi-
cile colitis, there are other causes, such as Behcet’s disease,
collagenous colitis, inflammatory bowel disease (IBD),
ischemic colitis, drugs, and toxins.? Patients with IBD are
at an increased risk for concomitant C. difficile colitis.? The
patient had no personal or family history of IBD, and the
final pathologic examination of the surgical specimen did
not suggest IBD. The patient did not have extraintestinal
symptoms or known exposures to drugs or toxins. It is
possible that the patient initially presented with infectious
colitis, received intravenous ceftriaxone and Flagyl®, and
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then four weeks later developed C. difficile colitis. A study
evaluating the relationship between cumulative antibiot-
ic exposure and risk of C. difficile infection demonstrates
increasing risk with increasing dose, a number of antibiot-
ics, and days of antibiotic exposure. He did have a history
of regular ranitidine use, dating back to September 2018.
Ranitidine has been associated with cases of recurrent C.

difficile in both pediatric and adult populations.>®

The clinical spectrum of C. difficile infection ranges from
asymptomatic to life-threatening fulminant colitis. The
patient described in this vignette is best categorized as hav-
ing Clostridium difficile colitis complicated first by patient
nonadherence and then by medical management failure.
Although success rates of initial treatment for C. difficile
are high, especially in mild cases, this patient failed rou-
tine pharmacotherapy.” After treatment with oral and rec-
tal vancomycin combined with intravenous metronidazole
for ten days, he required emergent operative intervention.

Postoperatively, the patient had persistent ileus that likely
impaired the effectiveness of oral and per stoma vanco-
mycin. FMT was considered after postoperative medical
management failed for persistent refractory enteritis. Oth-
er options for recurrent or refractory C. difficile infection
include fidaxomicin. This drug is associated with lower
recurrence than vancomycin (15.4% versus 25.3%), but
a ten-day regimen of oral therapy costs approximately
$2,800. Studies do not support the use of IV metronida-
zole as an adjunct in patients with refractory or recurrent
C. difficile enterocolitis.”'

FMT is best described for treating recurrent disease,
defined as C. difficile recurring within eight weeks of suc-
cessful medical management.'" Recurrence rates for stan-
dard oral vancomycin after an initial C. difficile infection
range from 15 to 30% but increase to 40 to 50% with
more than two recurrent episodes.” Risk factors associat-
ed with recurrent disease are concomitant antibiotic use,
elderly patients, presence of comorbidities, use of proton
pump inhibitors, and severe initial disease. The American
College of Gastroenterology recommends the manage-
ment of the first recurrence with vancomycin, and FMT
should be considered for the third recurrence.

Although the optimal route of FMT instillation has not yet
been determined, options include enema therapy, nasoje-
junal tube delivery, or endoscopic introduction using a
gastroscope or colonoscope. FMT capsules are noninferi-
or to FMT delivery by colonoscopy but are not recom-
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mended in patients with persistent ileus.”'’ The protocol
for FMT delivery by endoscopy is not yet standardized.
Smaller volumes and slower rates are utilized to decrease
the risk of aspiration, the most common complication.'?
Across all transplantation modalities, FMT is cost-effective
and clinically effective, with a C. difficile colitis resolution
rate of 87 to 92%.® There is no standardized minimum
washout period between antibiotic therapy and treatment
with FMT. However, studies have demonstrated that van-
comycin-treated patients maintained concentrations of
vancomycin in their stool for four to five days following
treatment, whereas metronidazole is only detected during
treatment.'”” Most FMT protocols recommend patients
stop taking antibiotics for 24 to 48 hours before the pro-
cedure.'? Antibiotics should be held for at least seven days
after FMT instillation.

Guidelines released in 2018 by the British Society of Gas-
troenterology and Healthcare Infection Society recom-
mended the use of FMT for both recurrent and refractory
CDE." We suggest that FMT be considered a treatment
option in patients with ileus, for whom delivery of oral
vancomycin to the affected areas of the small and large
bowel may not be possible. Small studies suggest the effica-
cy of FMT as a first-line treatment for C. difficile infection,
but these results have yet to be confirmed in more exten-
sive trials.”

Although the role of FMT in recurrent and refractory C.
difficile infection is still evolving, multiple clinical trials are
in progress to evaluate safety and efficacy. A multicenter,
randomized, placebo-controlled clinical trial assessing the
effectiveness of microbiota-based treatments for recurrent
C. difficile is currently entering stage three.'® Another clin-
ical trial evaluating the utility of FMT in cases of recur-
rent, severe, and refractory C. difficile is in the recruitment
stage.'’

Conclusion

This is a rare case of CDE with jejunal perforation and
without a known diagnosis of IBD or previous TAC.
Surgeons should be aware of the manifestations of small
bowel complications and be prepared to treat the enteri-
tis component of Clostridium difficile enterocolitis. Phy-
sicians should not underestimate the utility of FMT and
its potential role in refractory and recurrent cases of CDE.
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Lessons Learned

Surgeons should be aware of and be prepared to treat the
enteritis component of Clostridium difficile enterocolitis.
Fecal microbiota transplant is a cost-effective therapeutic
option and highly effective in treating refractory Clostridi-
um difficile enterocolitis.

References

1. McDonald LC, Gerding DN, Johnson S, et al. Clinical
practice guidelines for Clostridium difficile infection in
adults and children: 2017 update by the Infectious Dis-
eases Society of America (IDSA) and Society for Health-
care Epidemiology of America (SHEA). Clin Infect Dis.
2018;66(7):e1-e48. doi:10.1093/cid/cix1085

Surawicz CM, McFarland LV. Pseudomembranous coli-
tis: causes and cures. Digestion. 1999;60(2):91-100.
doi:10.1159/000007633

Rodriguez C, Romero E, Garrido-Sanchez L, et al. Microbi-
ota Insights in Clostridium Difficile Infection and Inflam-
matory Bowel Disease. Gut Microbes. 2020;12(1):1725220.
doi:10.1080/19490976.2020.1725220

Stevens V, Dumyati G, Fine LS, Fisher SG, van Wijn-
gaarden E. Cumulative antibiotic exposures over time and
the risk of Clostridium difficile infection. Clin Infect Dis.
2011;53(1):42-48. doi:10.1093/cid/cir301

Tariq R, Singh S, Gupta A, Pardi DS, Khanna S. Associ-
ation of gastric acid suppression with recurrent Clostridi-
um difficile infection: a systematic review and meta-analy-
sis. JAMA Intern Med. 2017;177(6):784-791. doi:10.1001/
jamainternmed.2017.0212

Nylund CM, Eide M, Gorman GH. Association of Clostrid-
ium difficile infections with acid suppression medications in
children. J Pediatr. 2014;165(5):979-84.¢1. doi:10.1016/j.
jpeds.2014.06.062

Surawicz CM, Brandt L], Binion DG, et al. Guidelines for
diagnosis, treatment, and prevention of Clostridium diffi-
cile infections. Am | Gastroenterol. 2013;108(4):478-499.
doi:10.1038/ajg.2013.4

Drekonja D, Reich J, Gezahegn S, et al. Fecal microbiota
transplantation for Clostridium difficile infection: a sys-
tematic review. Ann Intern Med. 2015;162(9):630-638.
doi:10.7326/M14-2693

Youngster I, Russell GH, Pindar C, Ziv-Baran T, Sauk

J, Hohmann EL. Oral, capsulized, frozen fecal micro-
biota transplantation for relapsing Clostridium difficile
infection [published correction appears in JAMA. 2015
Feb 17;313(7):729]. JAMA. 2014;312(17):1772-1778.
doi:10.1001/jama.2014.13875

ACS Case Reviews. 2022;3(6):46-50



ACS Case Reviews in Surgery

Westfall KM; Cleary RK; Shanker B-A

10.

11.

12.

13.

14.

15.

16.

17.

Kao D, Roach B, Silva M, et al. Effect of oral capsule- vs.
colonoscopy-delivered fecal microbiota transplantation on
recurrent Clostridium difficile infection: a randomized clin-
ical trial. JAMA. 2017;318(20):1985-1993. doi:10.1001/
jama.2017.17077

van Nood E, Vrieze A, Nieuwdorp M, et al. Duodenal infu-
sion of donor feces for recurrent Clostridium difficile. /V
Engl ] Med. 2013;368(5):407-415. doi:10.1056/NE]-
Mo0al205037

Brandt L], Aroniadis OC. An overview of fecal micro-
biota transplantation: techniques, indications, and
outcomes.  Gastrointest Endosc.  2013;78(2):240-249.
doi:10.1016/j.gie.2013.03.1329

Abujamel T, Cadnum JL, Jury LA, et al. Defining the
vulnerable period for re-establishment of Clostridium
difficile colonization after treatment of C. difficile infec-
tion with oral vancomycin or metronidazole. PLoS One.
2013;8(10):€76269. Published 2013 Oct 2. doi:10.1371/
journal.pone.0076269

Mullish BH, Quraishi MN, Segal JB et al. The use of
faecal microbiota transplant as treatment for recurrent
or refractory Clostridium difficile infection and other
potential indications: joint British Society of Gastroen-
terology (BSG) and Healthcare Infection Society (HIS)
guidelines. Gur. 2018;67(11):1920-1941. doi:10.1136/
gutjnl-2018-316818

Juul FE, Garborg K, Bretthauer M, et al. Fecal microbio-
ta transplantation for primary Clostridium difficile infec-
tion. N Engl ] Med.2018;378(26):2535-2536. doi:10.1056/
NEJMc1803103

Dubberke ER, Lee CH, Orenstein R, Khanna S, Hecht
G, Gerding DN. Results from a randomized, placebo-con-
trolled clinical trial of a RBX2660-A microbiota-based drug
for the prevention of recurrent Clostridium difficile infec-
tion. Clin Infect Dis. 2018;67(8):1198-1204. doi:10.1093/
cid/ciy259

Fecal microbiota transplantation for C diff infection. Clin-
icalTrials.gov. hteps://clinicaltrials.gov/ct2/show/study/
NCT01905709. Published July 23, 2013.

American College of Surgeons

-50-

ACS Case Reviews. 2022;3(6):46-50



