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Ischemic colitis caused by polycythemia vera:
A case report and literature review
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Abstract.Polycythemia vera (PV)is achronic myeloproliferative
disorder originating from hematopoietic stem cells and
complicated by thrombosis and bleeding. This report describes a
case of ischemic colitis (IC) caused by PV and includes a review
of the relevant literature. The patient was a 59-year-old male
with a history of PV who presented with abdominal pain and
hematochezia. Colonoscopy and histopathological examination
results indicated suspected ischemic bowel disease. Following
experimental anticoagulant therapy for 7 days, the patient no
longer experienced abdominal pain and hematochezia had
resolved. Colonoscopy review showed no obvious anomalies
1 month later. These data demonstrated that PV is an uncommon
cause of IC.

Introduction

Polycythemia vera (PV) is a rare and relatively poorly
understood cause of chronic myeloproliferative disorder
characterized by an increased red cell mass, circulating white
blood cells (WBCs), and platelets; in this way, thrombosis
and bleeding are the major complications associated with
this disease. The most common sites of thrombosis and
embolization are the intracranial artery, coronary artery, and
abdominal blood vessels (1). The majority of patients with
PV have Janus kinase 2 (JAK2) mutations, of which ~96%
occur in JAK2V617F (exon 14) and ~2% occur in JAK2 exon
12 (2). A diagnosis of PV is currently made in accordance
with the 2016 World Health Organization criteria and is
based on the composite assessment of clinical and laboratory
features (http://www.bloodjournal.org/content/127/20/2391).
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Ischemic colitis (IC) can be described as an ischemic disease
of the colon, which results from decreased blood flow due to
various causes that leads to intestinal wall ischemia, injury or
necrosis (3). The risk factors for IC mainly include diabetes,
hypertension, dyslipidemia, peripheral vascular disease,
aspirin administration, and digoxin or constipation-inducing
medications (4). The main clinical manifestations include
abdominal pain, diarrhea, and hematochezia (5). A reliable
diagnosis of IC depends on the comprehensive evaluation of
clinical symptoms, biochemical tests, radiological examina-
tions, and endoscopic assessments (6). In certain cases, PV
may cause mesenteric vascular thrombosis, which can lead to
ischemic bowel disease, although uncommon. Cryer reported
a case of pathologically confirmed ischemic bowel disease
caused by PV in 1979 (7). In addition, Brada reported a case of
IC caused by acute erythroid leukemia-induced PV in 1998 (8).
In the present report, the third known case of PV-related isch-
emic bowel disease is described.

Case report

A 59-year-old Chinese male was admitted to The Fourth
Hospital of Hebei Medical University (Shijiazhuang, China) on
July 15, 2017 with complaints of abdominal pain for 2 weeks
with 5 days of intermittent hematochezia. A review of the
patient's medical history indicated a PV diagnosis by transient
ischemic attack (TTA) accompanied by a significantly increased
WBC count, hemoglobin (HGB) level, and platelet (PLT)
count 9 years prior. Following treatment with regular aspirin
enteric-coated tablets (100 mg/day) and hydroxyurea (500 mg,
three times per day), the patient's WBC count, HGB level and
PLT count were within normal ranges. The cessation of aspirin
and hydroxyurea administration between early February
and early March 2017 induced increases in WBC count to
22.21x10°/1, red blood cell (RBC) count to 4.65x10'*/1, HGB
level to 165 g/1, and the PLT count to 467x10%1. The reuse of
aspirin enteric-coated tablets and hydroxyurea corrected the
blood cell abnormalities; however, the patient complained of
abdominal pain characterized by sustained spasmodic pain in
the middle abdomen, which worsened following eating, 10 days
prior to local hospitalization. These symptoms were accompa-
nied by small amounts of bloody stools with mucous 7-8 times
per day, 1 day prior to local hospitalization. Routine blood
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Figure 1. Pathological changes. (A) Bone marrow cytology showed an increased red ratio. Bone marrow extracted from the anterior superior iliac spine was
smeared, aired, and stained using the Wright-Giemsa method (magnification, x1,000). (B) Bone marrow biopsy was indicative of myeloproliferative disease
with pathological changes. Bone marrow was paraffin embedded following fixing with 10% formalin, dehydrated, and sectioned (2-4-ym) for hematoxylin and

eosin staining (magnification, x400).

tests revealed that the patient's WBC count was 15.94x10%/1,
the RBC count was 4.27x10'%/1, the HGB level was 151 g/1, the
PLT count was 403x10%1, and the D-dimer level was 1 mg/1.
The subsequent treatment of hemostasis and antibiotics did
not improve the patient's symptoms of intermittent abdominal
pain or hematochezia following colonoscopy revealing colonic
lesions; therefore, the patient was transferred to The Fourth
Hospital of Hebei Medical University for further treatment
with the following clinical characteristics.

On physical examination, the patient's blood pressure was
110/69 mmHg, pulse was 85 beats/min, respiration rate was
21 times/min, and body temperature was 36.9°C. The abdomen
was soft and there was no tenderness with active bowel sounds.

The laboratory examination revealed a WBC count of
10.55x10°/1, an RBC count of 3.35x10'*/1, an HGB level
of 115.7 g/1, a PLT count of 442x10%1, and a D-dimer level
of 0.156 mg/l. Tumor markers, including carcinoembryonic
antigen (CEA), carbohydrate antigen 19-9 (CA19-9), carbo-
hydrate antigen 72-4 (CA72-4), and hepatorenal function,
were all within the normal ranges. The fecal occult blood
test was positive, and the bone marrow cytology and biopsy
showed an increased red ratio. The pathological changes were
indicative of myeloproliferative disease, and the patient was
JAK2V617F-positive (Fig. 1A and B).

An enhanced abdominal computed tomography (CT) scan
revealed a thickened transverse colon wall, suspected to be due
to malignant lesions (Fig. 2A and B). The colonoscopy exami-
nation revealed segmental and superficial ulcers, mucosal
hyperemia in the cecum, and hepatic flexure at the transverse
colon, which were involved either all around or on one side of
the intestinal wall. The boundary between the lesion and the
normal intestinal mucosa was clear and the remaining colon
mucosa was smooth (Fig. 3A-C). The colonoscopy yielded a
diagnosis of colonic lesions, either due to Crohn's disease (CD)
or IC, and the histopathological diagnosis indicated mucosal
chronic inflammation and inflammatory granulation.

The patient was treated with mesalazine enteric-coated
tablets (1 g) four times per day for 2 days without symp-
tomatic relief. The subsequent subcutaneous injection of
low-molecular-weight heparin (100 TU/kg) once every 12 h

was performed for suspected IC. The patient's abdominal
pain and hematochezia were relieved 1 day later. In addi-
tion, the fecal occult blood test was negative 2 days later.
Superior and inferior mesenteric artery CT angiography was
performed, which indicated arteriosclerosis in the superior
and inferior mesenteric artery (Fig. 4). It was recommended
that the patient undergo mesenteric angiography, however,
the patient refused the procedure for financial reasons.
The patient was discharged from hospital 7 days following
anticoagulant therapy with continued administration of
aspirin enteric-coated tablets (100 mg/day) and hydroxyurea
(500 mg, three times per day), and with a regular review of
routine blood tests. A colonoscopy review was performed
1 month later and the entire colon mucous membrane had
returned to normal (Fig. 5A-C).

Discussion

The enhanced abdominal CT scan performed in hospital
detected possible malignant lesions of the transverse colon,
however, the patient complained only of abdominal pain and
hematochezia with no alarming symptoms of weight loss,
weakness, or anorexia; the patient's intestinal tumor markers
were normal. In addition, the histopathology results did not
support a diagnosis of colon cancer. Therefore, the patient
was treated with mesalazine enteric-coated tablets first, based
on the results of the colonoscopy examination, which were
indicative of either CD or IC.

CD is an inflammatory immune-related disease, which
usually manifests between 15-30 years of age, and its clinical
features largely depend on disease location (9). The typical
presentations include abdominal pain, diarrhea, weight
loss, and an abdominal mass, and the complications include
strictures, abscesses, and fistulas (10). The stools are predomi-
nantly loose without blood, with the exception that lesions
are involved in the lower colon and rectum (11). Endoscopic
features include discontinuous ulcerations (skip lesions),
a cobblestone pattern, deep ulcerations, and strictures (9).
The results of histopathology typically reveal the presence
of a non-caseating granuloma. It was difficult to distinguish
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Figure 2. Abdominal CT scan prior to treatment. (A) Plain CT scan revealed a thickened transverse colon wall; (B) enhanced CT scan revealed irregular
enhancement in the transverse colon wall (white arrows). CT, computed tomography.

Figure 3. Manifestations of colonoscopy examination prior to treatment. Segmental and superficial ulcers, mucosal hyperemia were observed in the cecum,
with hepatic flexure at the transverse colon. (A) Cecum. (B) Ulcers involved on one side of the hepatic flexure. (C) Ulcers involved all around the transverse

colon.

Figure 4. Superior and inferior mesenteric artery computed tomography
angiograph in the process of treatment. Arteriosclerosis was present in the
superior and inferior mesenteric artery. The white arrows point to the supe-
rior and inferior mesenteric artery, respectively.

between CD and IC from the colonoscopy and histopathology
findings of the patient examined in the present report.

Although IC mainly occurs in the left hemi-colon (12),
Cryer reported a case of pathologically confirmed ischemic
bowel disease caused by PV, where the patient's lesion was
located in the right hemi-colon (7); this is similar to the case
reported here. Therefore, experimental therapy of low-molec-
ular-weight heparin was performed following treatment with
mesalazine enteric-coated tablets, based on the risk factors of
ischemic bowel disease including a history of PV, the cessa-
tion of aspirin enteric-coated tablets and hydroxyurea prior to
onset of illness, and the increased WBC count and PLT levels
when hematochezia was identified. In addition, the patient had
a TTA 9 years previously and the incidence of vascular events
is approximately doubled in patients who have a history of
previous thrombosis (13). Furthermore, the following clinical
features supported IC: Disease had a sudden onsongside
persistent spasmodic abdominal pain followed by hemato-
chezia; the patient's abdominal pain was worse on eating and
did not ease on defecation; colonoscopy examination revealed
segmental and superficial ulcers, mucosal hyperemia in the
cecum, and hepatic flexure at the transverse colon, which were
either involved all around or on one side of the intestinal wall;
the boundary between the lesion and the normal intestinal
mucosa was clear.

When D-dimer levels are >0.9 mg/1, the specificity and
sensitivity of a diagnosis of ischemic bowel disease are 82 and
60%, respectively (14). The patient had high D-dimer levels of
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Figure 5. Colonoscopy review 1 month following discharge. The entire colon mucous membrane had returned to normal. (A) Cecum. (B) Hepatic flexure.

(C) Transverse colon.

1 mg/1 when he had bloody stools, which also supports a diag-
nosis of ischemic bowel disease. Although CT angiography has
94% specificity and 96% sensitivity to the diagnosis of occlu-
sive mesenteric ischemia for the large mesenteric artery, the
observation of branches below the third level of the mesenteric
artery trunk with CT angiography is not reliable (15). Selective
mesenteric angiography is the gold standard for a diagnosis of
ischemic bowel disease with a sensitivity of 90-100% even for
the small mesenteric artery (16), however, the patient refused
mesenteric angiography for financial reasons following a
negative CT scan for thrombus. Following experimental anti-
coagulation therapy, the patient no longer reported suffering
from abdominal pain or hematochezia, and the fecal occult
blood test was negative. The patient continued receiving
aspirin enteric-coated tablets (100 mg/day) and hydroxyurea
(500 mg, three times per day), and the patient underwent
regular review of routine blood tests following discharge from
hospital. The colonoscopy review showed no obvious anoma-
lies 1 month later, which enabled the exclusion of nonsteroidal
anti-inflammatory drug-related enteropathy caused by aspirin.

This is the third reported case of IC caused by PV. The
previous two cases were characterized by increased leukocyte
and hematocrit counts, whereas the case described here was
characterized by elevated leukocyte counts and platelet levels.
It is reported that a JAK2 V617 mutation affects the number
and activation of WBCs (17). Landolfi reported that the risk of
thrombosis was significantly increased when the WBC count
was >10x10%/1 in patients with PV (13), although the underlying
mechanism of thrombosis remains to be fully elucidated (18).

In conclusion, the present report describes a case of a
patient with IC caused by PV with elevated leukocyte counts
and platelet levels.
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