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Abstract

The varied clinical presentation and objective findings associated with colonic ischemia (CI) overlap with multiple
disease processes. A high index of suspicion is critical for timely diagnosis and prognostication to avoid delays in
treatment. We present a case that highlights the challenges of diagnosing CI and the high morbidity associated with
severe disease. Case report: A sixty-four-year-old female presented to our community hospital with acute onset
abdominal pain, nausea, and diarrhea, complicated by septic shock. She was initially given a diagnosis of infectious
colitis until a colonoscopy was performed revealing extensive pancolonic ulcerations. Histopathological features on
biopsy were most consistent with colonic ischemia. Blood cultures grew Fusobacterium Necrophorum. Surgery was
avoided due to the high morbidity and mortality of performing a total colectomy and ileostomy. The patient continued to
struggle with abdominal pain, diarrhea, and hematochezia, consistent with continuous CI, leading to recurrent
hospitalizations.

1. Introduction

I schemic bowel disease comprises a heterogenous
group of disorders that can be divided into

mesenteric ischemia and colonic ischemia (CI). CI is
the most frequent form of intestinal ischemia with an
incidence of 22.9/10,0000 persons-year.1 CI is a dis-
ease with variable clinical presentation that corre-
lates with the anatomic distribution. The most
common symptoms are abdominal pain (87%), rectal
bleeding (84%) and diarrhea (56%).2 Disease severity
depends on the location and length of colon
involved, the duration of compromised blood flow,
and the underlying degree of stenosis to the culprit
vessels. Patient risk factors for severe disease must
also be considered and these include age, male
gender, chronic kidney disease, chronic obstructive
pulmonary disease, hepatitis C positivity, history of
cancer and warfarin use at the time of diagnosis.3 We

describe a rare presentation of pancolonic ischemia,
highlighting some of the challenges associated with
treating severe ischemic bowel disease.

2. Case presentation

Ms.W is a sixty-four-year-oldwomanwith a history
of hypertension, hypothyroidism, tobacco use disor-
der, takotsubo cardiomyopathy with recovered ejec-
tion fraction and stroke who presented with acute
abdominal pain preceded by two? 2 days of nausea
and vomiting. On examination, the patient appeared
acutely ill with dry mucous membranes and peri-
umbilical abdominal tenderness without peritoneal
signs. The temperature was 36.4 �C, the blood pres-
sure 65/34 mmHg, the heart rate 78 bpm, and the
oxygen saturation 96% breathing ambient air. The
results of laboratory studies revealed a hemoglobin of
12.0 g/dL, white blood cell count of 19,890 mL, lactic
acid level of 3.4 mmol/L. Serum chemistry results
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were notable for a creatinine level of 2.65 mg/dL from
a baseline of 0.8 mg/dL, BUN 36mg/dL, CO2 22mEq/
L.Within a fewhours of arrival, the patient developed
voluminous non-bloody diarrhea. Computed to-
mography (CT) of the abdomen and pelvis without
contrast revealed generalized colonic thickeningwith
noobvious transitionpoint.Moderatefluiddistension
of multiple loops of small bowel, the ascending colon,
transverse colon, and splenic flexure was noted.
Concern for stricture in the region of the proximal
descending colon was suggested. Stool tests returned
negative forClostridiumDifficile toxin. The fecal occult
blood test was positive.
A presumptive diagnosis of septic shock was made

secondary to infectious colitis. Blood cultures were
pending at that time. Ms W received aggressive fluid
resuscitation and broad spectrum intravenous anti-
biotic coverage with piperacillin-tazobactam. Her
clinical condition required admission to the Intensive
Care Unit for vasopressor support. Colorectal sur-
gery and gastroenterology services both recom-
mended continuing supportive care to achieve
hemodynamic stability prior to performing a colo-
noscopy. On the second day of hospitalization, renal
function improved, and a repeat CT abdomen and
pelvis was performed with IV contrast. The repeat
scan was notable for pancolonic thickening with
more marked involvement of the left side. (See image
below) Additional studies at this time resulted,

including a fecal calprotectin level of 1190 mg/mg
(reference range, <50), positive fecal lactoferrin,
normal stool culture and blood cultures growing
gram variable rods. Inflammatory markers were
markedly elevated including the erythrocyte sedi-
ment rate of 105 mm/h, C-reactive protein level of
24 mg/dL, and D-dimer >20 mg/mlFEU.
On the third day of hospitalization, the patient

was downgraded to the general medical floor. A
colonoscopy was performed. Findings of the pro-
cedure included scattered severe mucosal changes
characterized by altered vascularity, congestion,
friability, granularity, mucus, and deep ulcerations
throughout the ascending, transverse, descending
and sigmoid colon, consistent with severe ischemic
colitis. Endoscopic biopsies confirmed pancolonic
mucosal ulcerations, most severe in the transverse
and descending colon, with rectal sparing. Cyto-
megalovirus immunostaining was negative. MRI
angiography was negative for high grade stenosis of
the celiac, proximal superior mesenteric or proximal
inferior mesenteric arteries.
The patient's diarrhea resolved, but her abdom-

inal pain, nausea and vomiting continued. On the
seventh day of hospitalization, blood cultures
returned positive for Fusobacterium Necrophorum.
The patient remained on piperacillin-tazobactam.
Consultation with colorectal surgery recommended
against surgery due to the high overall morbidity
and mortality of performing a total colectomy and
ileostomy. Ms. W was discharged three weeks after
admission as her bowel movements were normal-
izing and she was tolerating a low residue diet.
The patient was readmitted to a different hospital

within just one week of discharge with recurrent
bloody diarrhea complicated by vancomycin-resis-
tant Enterococcus bacteremia. Ms. W was stabilized
and discharged with a plan for follow up with the
Gastroenterology team, but again returned to our
hospital with abdominal pain, voluminous diarrhea,
and severe anemia. Repeat CT angiogram of the
abdomen and pelvis revealed persistent diffuse
colonic thickening without pneumatosis or vascular
occlusion. Antineutrophil cytoplasmic antibodies
testing was negative. The patient's ongoing burden
of symptoms and anemia were attributed to
persistent ischemic bowel disease. Surgical consul-
tation again recommended deferring surgery and
monitoring for symptom improvement with a plan
to repeat a colonoscopy shortly after discharge.
Ms. W ultimately sought a second opinion closer

to her home. Repeat colonoscopy performed four 4
months after her initial presentation revealed deep
and serpentine ulcerations in a continuous and
circumferential pattern involving the transverse and

Fig. 1. Severe wall thickening and peri-colonic stranding involving the
descending colon.
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sigmoid colon sparing the rectum. Chart review
revealed that she was diagnosed with IBD and
prescribed steroids with plans to transition to bio-
logic therapy. The patient died a few months later at
home, but details are not available to our team. No
autopsy was performed.

3. Discussion

In contrast to mesenteric ischemia, which most
commonly arises from embolic disease, CI is the
result of inadequate intestinal blood flow in 95% of
cases.4 The colon receives less blood flow compared
with the rest of the GI tract and is thus more
vulnerable to ischemia.4,5 Adults older than age
sixty-five are particularly susceptible to CI due to
the increase in vascular resistance and increased
susceptibility to hypoperfusion in the colonic
microvasculature.6 Comorbid atherosclerotic car-
diovascular disease (ASCVD) is a leading risk
factor for CI. Patients will commonly have at least
one major risk factor for ASCVD including hyper-
tension, type 2 diabetes, tobacco use disorder,
congestive heart failure, chronic obstructive pul-
monary disease, or ESRD.5-7

CI can be challenging to diagnose because of the
nonspecific presenting symptoms and variable
clinical presentation. The left colon is affected in
75% of cases and frequently occurs in the watershed
areas of the colon.8,9 The splenic flexure or “Grif-
fith's point”, describes the point between the terri-
tories formed by the middle colic branch of the
superior mesenteric artery (SMA) and the right colic
branch of the inferior mesenteric artery (IMA). The
rectosigmoid or Sudeck's point occurs at the junc-
tion between the last sigmoid branch and the su-
perior rectal branch of the IMA. The rectum is
uncommonly involved due to dual blood supply
from the splanchnic and systemic arterial systems.10

Isolated right colon ischemia (IRCI) occurs in
about 10% of cases and carries a significantly worse
prognosis.11 Compared to segmental CI, pancolonic
ischemia is rare and is more likely to occur in the
setting of severe sepsis with prolonged hypoten-
sion.12 Presumably, the SMA and IMA circulations
are both affected. Pancolonic ischemia is associated
with a mortality rate upwards of 21% and frequently
requires surgical intervention.12 Similar to IRCI,
emergent surgical consultation is required along
with initiation of broad-spectrum antibiotics.3

As demonstrated by our case, CI is not a
straightforward diagnosis. No laboratory test or
imaging modality finding is specific to CI. Low he-
moglobin, hypoalbuminemia, elevated LDH and
CPK may help differentiate more severe disease.13-15

Abdominal X-ray is usually normal, although rarely
may show “thumbprinting” due to submucosal
edema/hemorrhage of the bowel wall.16 A CT scan
of the abdomen and pelvis with oral and IV contrast
is the image study of choice to search for CI. In
patients with IRCI, CT angiography should also be
done to exclude acute mesenteric ischemia.17 Find-
ings suggestive of CI on CT scan include segmental
wall thickening, peri-colonic fat stranding, thumb-
printing and ascites. If infectious colitis remains on
the differential, stool culture studies should be sent
to evaluate for invasive bacteria, including Escher-
ichia coli O157:H7, Salmonella, and Shigella species.18

Clostridium Difficile colitis should especially be
considered in patients who have recently been
hospitalized or used antibiotics.18

A colonoscopy with biopsy within 48 h of hospi-
talization is the gold standard diagnostic study.
Colonoscopy frequently shows nonspecific signs of
inflammation, including segmental erythema, fria-
bility, superficial ulcerations, edematous colonic
mucosa, and scattered hemorrhagic erosions.19 The
“single-stripe sign,” a single linear ulcer running
along the longitudinal axis of the colon, is less
commonly visualized but is highly specific for CI.20

Histologic findings include focal crypt dropped out,
lamina propria and submucosal hemorrhage and
edema, hemosiderin laden macrophages in the
submucosa, fibrin thrombi in capillaries with infil-
tration of neutrophils, erosion, and granulation tis-
sue hyperplasia.21 Necrosis and ghost cells i.e.,
preserved cellular outline with empty cellular con-
tent are pathognomonic, but infrequently seen.9 In
gangrenous CI, the colon may appear black or grey
green with severe epithelial loss.9

Despite the above work-up, CI can be difficult to
differentiate from inflammatory bowel disease and
infectious colitis. On colonoscopy, the segmental
distribution and abrupt transition between injured
and non-injured mucosa, supports ischemia over
inflammatory bowel disease, although this can be
more difficult to detect in severe cases presenting
with pancolitis and transmural infarction.22 In
addition, because the rectum receives its blood
supply from three distinct arterial branches, the
rectum is classically spared in a colonic ischemic
event. Patients who develop chronic CI may sub-
sequently be misdiagnosed as having inflammatory
bowel disease. The incidence of chronic CI is quite
variable across studies, ranging from 0 to 25%.3

Glucocorticoids are not recommended for the
treatment of CI, except in the presence of vasculitis.
Patients with CI will respond poorly to immuno-
suppressive therapy and have an increased risk of
perforation on steroids.23
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Although most cases of CI are transient and spon-
taneous recovery is expected with supportive man-
agement, severe injury caused by transmural necrosis
of the bowel can lead to gangrenous colitis (10e20%)
and fulminate universal colitis (1%).24-26 Patients with
mild to moderate CI should be managed conserva-
tively with bowel rest and intravenous fluid to
improve colonic perfusion. Prophylactic antibiotics
are warranted for moderate-severe disease. Condi-
tions predisposing to colonic hypoperfusion should
be promptly evaluated and managed including heart
failure, severe anemia, hypovolemia, and septic
shock. Surgical intervention is required for cases of
severe CI when signs of necrotic bowel are present.
Patients with severe disease that do not undergo
surgery require close clinical follow up to monitor for
ongoing symptoms, protein-losing colopathy or
recurrent bouts of sepsis that would subsequently
warrant surgery.3 Failure of nonsurgicalmanagement
is more likely when the patient presents with sepsis,
non-bloody diarrhea, bilateral or right-sided disease
distribution.3 Postoperative mortality rates for CI
remain high for patients who require surgery due to
the severity of the underlying disease and the fre-
quency of postoperative complications. In a large
systemic review of the management of CI, surgery
was required in 19.6% of patients in the included
studies, of whom 39.3% died.27

4. Conclusion

Our case demonstrates the challenges of recog-
nizing, triaging, and managing CI. Front line clini-
cians need to be familiar with the spectrum of
presentation, involved anatomy, and treatment op-
tions. Supportive care is the main treatment mo-
dality for mild-moderate disease. Close monitoring
for surgical intervention is warranted for patients
who present with severe disease. There is a need for
improved diagnostics and treatment modalities to
reduce the morbidity associated with this disease.
Creation and dissemination of revised expert
consensus guidelines and management algorithms
would be helpful. For now, clinician knowledge,
concern, and high index of suspicion appear to be
the best tools available.
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