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Background A 52-year-old female with sigmoid diverticulitis developed superimposed Clostridium difficile (C.
difficile) infectious colitis, and she progressed to fulminant C. difficile colitis requiring emergent
surgical intervention.

Summary A 52-year-old female was admitted for sigmoid diverticulitis and initially responded well to parenteral
broad-spectrum antibiotics and bowel rest. Clinical deterioration prompted further workup revealing
superimposed C. difficile infectious colitis. The patient continued to decline clinically despite
aggressive medical therapy, leading to failure of nonoperative treatment. The patient was treated
with a combination of a diverting loop ileostomy with intraoperative colonic lavage of high-volume
polyethylene glycol followed by postoperative antegrade instillation of vancomycin flushes via the
ileostomy, in addition to postoperative fecal microbiota transplantation.

Conclusion  This is a single case of sigmoid diverticulitis with superimposed development of C. difficile colitis
and progression to a fulminant C. difficile infection requiring emergent surgical intervention. In
this case, a diverting loop ileostomy with colonic lavage was complimented with postoperative fecal
transplantation via the diverting loop ileostomy. As the incidence of C. difficile colitis increases
and strains evolve, providing combination treatment modalities to combat hypervirulence may be
considered to preserve the colon in select patients.
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Case Report
Clostridium difficile (C. difficile), is a gram-positive, anaer-

obic, spore-forming bacterium identified as the cause of
antibiotic associated diarrhea and pseudomembranous
colitis in the late 1970s.'~ In the past decade, it has become
one of the major causes of nosocomial diarrhea and dis-
plays a full spectrum of symptoms ranging from asymp-
tomatic to fulminant colitis with systemic toxicity and
death.' The incidence of development of fulminant colitis
has been reported to be as high as three percent, with toxic
megacolon being a common clinical manifestation of sys-
temic disease.>*>° It is anticipated that these numbers will
continue to rise paralleling the increasing usage of antibi-
otics with in-hospital mortality rates for fulminant colitis
ranging from 34 percent up to 50 percent.>>® We present
a case of sigmoid diverticulitis with superimposed fulmi-
nant C. difficile colitis requiring emergent diverting loop
ileostomy, intraoperative colonic lavage with high-volume
polyethylene glycol followed by postoperative antegrade
instillation of vancomycin flushes via ileostomy. This was
complemented by fecal transplantation via loop ileostomy
resulting in full resolution of infection and subsequent dis-
charge from the hospital.

A 52-year-old African American female presented to the
emergency department with a one-day history of abdomi-
nal pain that began in her epigastrium and migrated to the
left lower quadrant associated with nausea, vomiting, and
anorexia. The patient’s past medical history is significant
for hypertension, hyperlipidemia, diabetes mellitus, cor-
onary artery disease, and diverticulosis, with one previous
episode of diverticulitis. On presentation, her vital signs
were within normal limits, she had leukocytosis (20.3 k/
ul), and she had a non-distended abdomen that was dif-
fusely tender without rebound or guarding. A computed
tomography (CT) scan of the abdomen and pelvis was
obtained while in the emergency department; this scan
demonstrated innumerable descending diverticula with
increased stranding and thickening in the sigmoid colon,
suggesting diverticulitis.

Given the patient’s symptoms and radiologic findings,
the patient was admitted to the hospital and made nil
per os (NPO). She was started on intravenous (IV) fluid
hydration and IV ciprofloxacin and metronidazole. The
patient initially responded well to conservative treatment;
however, due to worsening pain and a rise in white blood
cell (WBC) count (29.3 k/uL), surgical consultation was
obtained on hospital day four. On hospital day four, repeat
CT of the abdomen and pelvis demonstrated interval
worsening of severe diverticulitis involving the descending
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and sigmoid colon with bowel wall thickening and inflam-
matory stranding (Figure 1 and Figure 2).

Figure 1. Axial image of worsening diverticulitis involving the descending
colon.

Figure 2. Coronal image of worsening diverticulitis involving the
descending and sigmoid colon.

No drainable fluid collections were noted. There was also
new thickening of the distal transverse colon, cecum, and
ascending colon, interpreted by radiology as superim-
posed colitis versus new diverticulitis. These new findings
prompted C. difficile stool studies to be obtained. Infectious
disease (ID) consultation was obtained and recommended
IV antibiotic coverage changed to ampicillin/sulbactam
for better entercoccal coverage. Over the next few days,
the patient improved clinically, her WBC counts trended
down (13.3 k/uL), and repeat CT abdomen and pelvis on
hospital day five demonstrated overall no change, with dif-
fuse wall thickening of ascending, transverse, descending,
and sigmoid colon. Per ID recommendations, antibiotics
were adjusted to oral amoxicillin/clavulanate.
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Subsequently, the patient began having diarrhea, febrile
episodes, and C. difficile PCR stool studies returned pos-
itive. The patient was started on oral metronidazole, but
continued her febrile episodes and rising WBCs (33.6 k/
uL). Oral vancomycin was added to the patients’ antibiotic
regimen. The patient was transferred to the intensive care
unit (ICU) for close monitoring. The patient continued
to develop fulminant C. difficile infection (CDI) colitis as
she remained febrile, with elevated white cell count (37.6
k/uL), and lactate (8.7 mmol/L). The decision was made
to take the patient to the operating room emergently. The
patient underwent a diagnostic laparoscopy that was con-
verted to exploratory laparotomy, lysis of adhesions, and
diverting loop ileostomy with intraoperative colonic lavage
with high-volume polyethylene glycol. Intraoperatively, the
entire colon was inspected without evidence of ischemia or
necrosis. A total of 8 liters of polyethylene glycol 3350/bal-
anced electrolyte solution was instilled intraoperatively via
the efferent ileum through a 24 French Malecot catheter.
A rectal tube placed preoperatively was inspected during
the installation; it was noted that the brown formed stool
became clear. The patient return to the ICU intubated in
critical condition. Postoperatively, antegrade instillation of
vancomycin 500 mg in 500 mL via the ileostomy every
six hours for a total of ten days was performed. ID recom-
mended continued IV metronidazole in conjunction with
the vancomycin flushes. Fidaxomicin was added to the
vancomycin lavages. On postoperative day two, gastroen-
terology performed a fecal transplantation from a standard
donor acquired from an outside institution using five vials
each containing 60 mL through the patient’s efferent loop
of the ileostomy via the Malecot catheter. The patient sub-
sequently developed acute respiratory distress syndrome
needing high oxygenation requirements. The patient even-
tually underwent low tidal volume protocol with prone
positioning. Vancomycin lavages were completed, and the
patient clinically improved. The patient underwent trache-
ostomy with weaning and discontinuation of mechanical
ventilation. The remaining hospital course was uneventful,
and the patient was discharged to a skilled nursing facility
for rehabilitation on hospital day 30. The patient returned
for reversal of her diverting loop ileostomy, which was pre-
formed seven months later.

Discussion

In the past decade, CDI has become one of the major caus-
es of nosocomial diarrhea, and this condition displays a
full spectrum of symptoms that range from asymptomat-
ic to fulminant colitis with systemic toxicity and death.*”
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There are several risk factors for the development of CDI,
including advanced age, immunodeficiency, health care
employment, recent hospitalization, recent gastrointesti-
nal surgery, and, in particular, antimicrobial exposure.®*’
In 1978, antibiotic use was established as the strongest risk
factor, with up to 98 percent of patients having had at least

one dose of antibiotics in the preceding two weeks.">*

CDI was previously considered a hospital-acquired infec-
tion; however, recent data suggest that community-ac-
quired infections now account for up to 41 percent of
cases.'” There continues to be a considerable increase in
the incidence and severity of CDI colitis. United States
national database reporting demonstrated a 2 to 2.5-fold
increase from the 1990s to the early 2000s.>*> Oral antibi-
otic therapy is successful in treating a majority CDI, but 3
to 10 percent of CDI cases will progress to severe, compli-
cated, or fulminant systemic toxicity.>”®

Most medical guidelines recommend surgical interven-
tion to treat complicated and fulminant CDI.® Clinical
indications such as worsening abdominal exams, perito-
nitis, and systemic shock indicate surgical intervention.””*
When nonoperative management has failed in critically ill
patients, total abdominal colectomy with end ileostomy
has been advocated as the operation of choice.”* ' The
benefits of this approach include minimizing the duration
of surgery in critically ill patients, better handling of the
enlarged and edematous colon, and decreasing the chance
of abdominal compartment syndrome, which can be pre-
cipitated by laparoscopic insufflation.” Decreased survival
has been reported in patients treated with segmental colec-
tomy likely attributed to CDI affecting the entire colon. '
However, the associated mortality of total abdominal col-
ectomy remains high, with only marginal improved sur-
vival compared to nonoperative management >>"~>!" The
mortality for total abdominal colectomy for CDI ranges
from 35 to 80 percent.>>'"" Subtotal and total colecto-
my additionally has significant morbidity for survivors,

including permanent ileostomy.>>"

As CDI incidence continues to increase, the surgical treat-
ment for moderate to severe CDI remains debated.>>'®
Given the pathophysiology of C. difficiles endotoxin-me-
diated mucosal toxicity and inflammation, the emergence
of the diverting loop ileostomy with intraoperative colon-
ic lavage of high-volume polyethylene glycol, followed by
postoperative antegrade instillation of vancomycin flushes
via the ileostomy, proposes a less morbid approach to treat-
ing this disease.®" This technique, described in a case-con-
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trol series by Neal et al from the University of Pittsburgh,
is promising, but limited by the small cohort, retrospective
comparison, and lack of randomization.””® However, this
minimally invasive technique is a less morbid procedure
with a long-term benefit of colonic preservation, represent-
ing a future treatment option early in the disease course.”'

Recently, fecal microbiota transplantation (FMT) has
been described as a novel, highly effective intervention
in patients with recurrent or refractory C. difficile infec-
tion."”? FMT has been found to treat refractory CDI
with an 81 percent resolution rate.'® The literature is scarce
in regards to treatment of fulminant CDI with fecal trans-
plantation.

Our patient was treated with diverting loop ileostomy with
intraoperative colonic lavage of high-volume polyethylene
glycol, followed by postoperative vancomycin flushes via
the ileostomy, and in addition to postoperative FMT.

Conclusion

We report a single case of sigmoid diverticulitis with super-
imposed development of CDI colitis, and progression to
fulminant CDI, requiring emergent surgical intervention.
CT demonstrating diffuse persistent pancolitis, increasing
WBCs, and positive C. difficile stool toxin, was initially
treated conservatively. Nonoperative treatment was initi-
ated with oral metronidazole and escalated to oral vanco-
mycin without clinical improvement. Traditional surgical
interventions result in total abdominal colectomy with end
ileostomy, which has been found to have mortality and
marginal improved survival. Recent clinical trials validat-
ed the development of the diverting loop ileostomy and
intraoperative colonic lavage with high-volume polyeth-
ylene glycol followed by postoperative antegrade instilla-
tion of vancomycin flushes via the ileostomy to preserve
the colon. In this case, a diverting loop ileostomy with
colonic lavage was complimented with postoperative fecal
transplantation via the diverting loop ileostomy. With the
increasing incidence of C. difficile colitis and newly devel-
oping hypervirulent strains, it is imperative to continue
developing newer protocols to treat evolving bacterial
infections.

Lessons Learned

C. difficile infection is a serious and increasingly prob-
lematic health care issue. When surgical intervention is
required, perhaps less morbid colon preserving techniques
should be performed with a multimodal approach, includ-
ing postoperative fecal transplantation.
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