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INTRODUCTION: Polycythemia vera (PV) is a chronic myeloproliferative disorder with generally good
prognosis. However, thrombotic and cardiovascular complications are among the leading causes of death
in patients with PV and sufficiently effective management strategies are yet to be established. We report
a case involving operation for gastric cancer in a patient being treated for PV.
PRESENTATION OF CASE: A 73-year-old man was diagnosed as PV on the basis of abnormal laboratory data
eight years previously. Three months ago, he was referred to our department for anorexia and melena.
The preoperative diagnosis was advanced gastric cancer, Stage IIB. To avoid perioperative thrombotic and
hemorrhagic events, low-dose aspirin administration was continued with an additional dose of hydrox-
yurea. Emergent control was necessary because of the severity of gastric cancer symptoms, including
pyloric stenosis and anemia. Distal gastrectomy with D2 lymph node resection was performed. The post-
operative course was satisfactory, and the patient is currently doing well without any signs of recurrence
or hematological complications.
DISCUSSION: We described the successful management of a patient being treated for PV who underwent
gastrectomy. As mentioned earlier, thrombotic complications and hemorrhage during the perioperative
period are the major risk factors in patients with PV. In this case, control of white blood cell and platelet
counts during the perioperative period led to good results.
CONCLUSIONS: Perioperative management for PV is important for complication-free surgery. Careful
follow up should be performed for gastric cancer and PV recurrence.

© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

This work has been reported in line with the SCARE criteria [1].
Polycythemia vera (PV) is a chronic myeloproliferative disorder
characterized by a clonal excess of erythrocytes, leukocytes, and
platelets [2]. The incidence rate of PV is 2.3 per 100,000 person-
years, and the 5-year survival with myelosuppressive therapy is
approximately 85%[3,4]. Patients with PV experience a chronic clin-
ical course with increasing risk of thrombosis; in some patients,
PV progresses to myelofibrosis with myeloid metaplasia or acute
leukemia [5]. The prognosis PV is good; however, there is a risk
of thrombo-hemorrhagic events. Thrombotic and cardiovascular
complications are among the leading causes of death in patients
with PV [6].

Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic anti-
gen; Hct, hematocrit; Plt, platelet; PV, polycythemia vera; WBC, white blood cell.
* Corresponding author.
E-mail address: ktanabe2@hiroshima-u.ac.jp (K. Tanabe).
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The incidence of hematological complications is reportedly
extremely high during the perioperative period and sufficiently
effective management strategies are yet to be established [7,8].
To avoid such perioperative complications, we propose monitor-
ing and controlling three hematological markers—hematocrit level
(Hct), white blood cell (WBC) count, and platelet count (Plt). Herein,
we present a case involving a patient who underwent gastrectomy
with treatment of PV.

2. Presentation of case

A 73-year-old man was diagnosed with PV based on abnor-
mal laboratory data eight years previously and was undergoing
treatment. At the first visit to the Department of Hematology, his
hemoglobin level was 21.6 g/dL, Hct was 62.9%, WBC count was
94,800 /mL, and Pt count was 612,000 /mL. A mutation in the Janus
Kinase 2 gene (JAK2V617 F)—identified in at least 95% of patients
with PV—was identified in our case. Treatment with hydroxyurea,
500 mg every alternate day, and aspirin, 100 mg every day, was
initiated. Although the hemoglobin level and the leukocyte count

2210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. Gastroscopy findings: a. Gastroscopy revealed type 3 tumor in the antrum of the stomach and pyloric stenosis. b. Upper gastrointestinal series showed advanced

gastric cancer located in the antrum of the stomach (arrow).

Fig. 2. Enhanced abdominal computed tomography findings. Computed tomography revealed enhanced thickening of the stomach wall and pyloric stenosis.

decreased to 14.4g/dL and 36,220 /mL, respectively, the Plt count
could not be controlled well.

He referred to our department for anorexia and melena three
month previously. Laboratory examination showed severe ane-
mia (Hb 6.3 g/dL) and a gastrointestinal endoscopy procedure was
performed. Gastroscopy revealed a type 3 tumor in the antrum
of the stomach with pyloric stenosis (Fig. 1). Poorly differenti-
ated adenocarcinoma was detected via biopsies from the lesion.
Thoraco-abdominal computed tomography revealed enhanced
thickening of the stomach wall, but no metastatic lesion or lymph
node swelling could be detected (Fig. 2). The levels of tumor mark-
ers, including carcinoembryonic antigen (CEA) and carbohydrate
antigen 19-9 (CA19-9), were within the normal range. The preop-

erative diagnosis was advanced gastric cancer, categorized as Stage
1B according to the Japanese Classification of Gastric carcinoma
(T4a (SE)NOMO) [9].

To avoid perioperative complications, aspirin intake was con-
tinued and the Plt level decreased to normal by additional intake
of hydroxyurea. Subsequently, distal gastrectomy with D2 lymph
node resection was performed. On laparotomy, tumor invasion into
the transverse colon was strongly suspected, so an additional par-
tial colectomy procedure was performed. Cytological results were
negative and no metastatic lesion was detected. Tumor invasion
into the transverse colon was discounted on the basis of patho-
logical findings and the final stage was categorized as pStage IIIC
(T4aN3aMo).



CASE

PORT - OPEN ACCESS

226 T. Mochizuki et al. / International Journal of Surgery Case Reports 58 (2019) 224-227

Clinical course

40000 900
35000 800
700
30000
600
25000
= 500 X
g 5
S, 20000 S
g 400 £
15000
300
Hydroxyurea Hydroxyurea Hydroxyurea
10000 250mg/day 500mg/day 250mg/day 200
> > —_—
5000
Aspirin 100mg/day 100
0 0
-24 -16 -8 -6 3 -1 0 1 2 3 5 27

POD

—o—\WBC =—o—Plt

Fig. 3. Control of WBC and PIt counts: WBC and PIt counts were well controlled during the perioperative period by taking low-dose-aspirin and hydroxyurea.

Hydroxyurea was re-administered 7 days after surgery and WBC
and platelet counts were well controlled during the perioperative
period (Fig. 3). The patient was discharged on postoperative day
14 without any complications. S-1 (fluoropyrimidine) was admin-
istered for adjuvant chemotherapy [10,11] and there has been no
sign of gastric cancer recurrence over 10 months.

The patient was provided a thorough explanation of the pub-
lication process and he provided his permission to publish this
report.

3. Discussion

We have described the successful management of a patient
being treated for PV who underwent gastrectomy. As mentioned
earlier, thrombotic complications and hemorrhage during the peri-
operative period are the major risk factors in patients with PV [12].
In this case, control of WBC and PIt counts during the perioperative
period led to good results.

In a study involving 255 patients with PV or essential throm-
bocytopenia, Ruggeri et al. reported that the incidence of venous
thromboembolisms was 3.9%, and that of arterial thromboem-
bolisms was 3.8% during the postoperative period. They also
reported that the incidence of bleeding complications was 10.5%,
and 23 patients (7.3%) experienced major hemorrhage [12]. The
hematocrit level (Hct) and WBC count have been reported as risk
factors for thrombotic events [6,8,13-15]. Marchioli et al. reported
that patients with Hct target <45% had lower rates of thrombotic
complications compared with patients with Hct target of 45-50%
[8]. Leukocytosis is a potential risk factor for thrombosis. A WBC
count >15 x 10° /L has been identified as a significant risk factor
for myocardial infarction [13]. Thus, control of these parameters is
necessary during the perioperative period.

Given the risk of hemorrhage, control of the PIt count is the
most important factor in the management of patients with PV.
In the PSVG-05 trial, a higher PIt count tended to be associated

with a higher risk of hemorrhage [16]. Hemorrhage in patients
with myelodysplastic disorders occurs owing to the decrease of
large multimers of the von Willebrand factors when the Plt count
is extremely high— a condition called acquired von Willebrand
syndrome [17]. Low-dose of aspirin effectively suppresses the
Plt count. There was no association between hemorrhage and
antithrombotic therapy [12,18].

The standard treatment for patients with PV is anti-platelet
therapy and myelosuppressive therapy with hydroxyurea [18,19].
Treatment with hydroxyurea is widely used as the first-line ther-
apy for high-risk patients. Hydroxyurea is a myelosuppressive drug
with low toxicity [20]. In >60-year-old patients at high risk of
thrombotic events, hydroxyurea plus low-dose aspirin is recom-
mended [19].

Most of the previous cases of surgical treatment for PV patients
are elective surgery and they have plenty of time to disease control
of PV. However, in our case, operation was performed emergently
and there was not enough time to control PV. In addition, it was
impossible to evaluate PV condition by Hb or Hct because of anemia,
so we used WBC and PIt count intstead. That lead to good result of
surgery without any complication.

4. Conclusions

In conclusion, our study highlights that for reducing periopera-
tive complications, the most important aspects of the perioperative
management of patients with PV include the normalization of Hct,
WBC, and Pt counts. In our case, the Hct level was maintained
within the normal range owing to bleeding from the tumor; more-
over, the WBC and PIt counts were well controlled with an increase
of hydroxyurea and low-dose-aspirin. Emergent control was neces-
sary because of pyloric stenosis and bleeding from gastric cancer.
Perioperative management for PV is important for complication-
free surgery. Careful follow up should be performed for gastric
cancer and PV recurrence.
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