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Polycythemia vera presenting
with pulmonary embolism
and splenic infarction:
a case report
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Abstract

Pulmonary embolism and splenic infarction are rare in patients with polycythemia vera. We

herein describe a man in his early 60s whose main symptoms were chest tightness, cough, and

sputum expectoration. Antibiotics, bronchodilators, and mucoactive agents did not improve his

symptoms. Pulmonary artery computed tomography angiography showed pulmonary embolism,

and abdominal computed tomography showed multiple hypodense foci in the spleen. Bone

marrow aspiration cytology, biopsy, and genetic testing confirmed polycythemia vera. The

patient’s symptoms were relieved after treatment with hydroxyurea and rivaroxaban. This case

emphasizes that although pulmonary embolism and splenic infarction are relatively rare in

patients with polycythemia vera, the possibility of polycythemia vera should be considered in

clinical practice.
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Introduction

Polycythemia vera (PV) is a chronic myelo-

proliferative neoplasm (MPN) character-

ized by clonal erythrocytosis. PV can be

accompanied by leukocytosis, elevated

platelets, splenomegaly, and thrombosis.

Thrombosis is the most important cause

1Qinghai University Affiliated Hospital, Xining, China
2Department of Respiratory, Qinghai University Affiliated

Hospital, Xining, China

Corresponding author:

Yuhong Li, Department of Respiratory, Qinghai University

Affiliated Hospital, No. 29 Tongren Road, Chengxi

District, Xining 810001, China.

Email: 641297625@qq.com

Journal of International Medical Research

50(1) 1–6

! The Author(s) 2022

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/03000605211072801

journals.sagepub.com/home/imr

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative

Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits

non-commercial use, reproduction and distribution of the work without further permission provided the original work is attributed

as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://orcid.org/0000-0003-2315-9594
https://orcid.org/0000-0002-0312-7168
mailto:641297625@qq.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/03000605211072801
journals.sagepub.com/home/imr


of death in patients with PV, and cerebral
artery embolism is the most common
thrombotic manifestation. More rarely,
splenic infarction, pulmonary artery embo-
lism, and mesenteric artery embolism have
been reported.1 In an effort to reduce the
rate of misdiagnosis, we herein report a rare
case of pulmonary embolism (PE) and
splenic infarction caused by PV.

Case presentation

Ethics approval was not required for publi-
cation of this case report. Additionally,
because all patient details were deidentified,
consent for publication from the patient
was deemed unnecessary. The patient pro-
vided verbal informed consent for treat-
ment. The reporting of this study
conforms to the CARE guidelines.2

Twenty days before presentation, the
patient developed chest tightness and a pro-
ductive cough after being cold. His symp-
toms were not substantially relieved by
resting. He visited the Red Cross Hospital
of Qinghai Province and was diagnosed
with chronic bronchitis, emphysema,
arrhythmia, and splenomegaly. Two weeks
later, the symptoms worsened. The chest
tightness and productive cough were not
accompanied by chest pain, hemoptysis,
abdominal distension, or abdominal pain.
For further treatment, he visited Qinghai
University Affiliated Hospital.

Physical examination showed a tempera-
ture of 38�C, pulse rate of 86 beats/minute,
respiratory rate of 30 breaths/minute, and
blood pressure of 140/90mmHg. The
patient had limited consciousness, a poor
mental state, cyanotic lips, barrel chest,
symmetrical voice tremor on palpation,
and evidence of air blebs on auscultation
of both lungs. His heart rhythm was regu-
lar, and there were no abnormal murmurs
in any valve area. The jugular vein was dis-
tended, and the hepatojugular reflux sign
was positive. Abdominal tension and

rebound pain were negative and the liver
was not palpable, but the spleen was palpa-
ble subcostally (line I measured 36.7mm,
line II measured 78mm, and line III mea-
sured 21mm). Moreover, both lower limbs
were edematous, and this was more severe
in the left limb.

The white blood cell count was 21.37�
109/L, neutrophil count was 18.52� 109/L,
red blood cell count was 6.90� 1012/L,
hemoglobin level was 173 g/L, hematocrit
was 51.30%, platelet count was 704� 109/L,
lactate dehydrogenase level was 695 U/L,
uric acid level was 506 mmol/L, D-dimer
level was 19.5mg/L, fibrinogen content
was 4.100 g/L, C-reactive protein level
was 67.70mg/L, procalcitonin level was
0.45 ng/mL, troponin I level was 0.240 ng/
mL, and N-terminal pro-brain natriuretic
peptide level was 10900 ng/L.

There were no obvious abnormalities in
the deep veins of the lower extremities.
Echocardiography showed that the right
ventricular outflow tract was 32mm, the
left and right diameter of the right ventricle
was 35mm, the main pulmonary artery
diameter was 24mm, the left ventricular
inner diameter was 34 to 49mm, the ejec-
tion fraction was 54%, and the left ventric-
ular fractional shortening was 30%.
Pulmonary artery computed tomography
angiography (CTA) showed segmental visu-
alization of the remote pulmonary artery of
the posterior right upper lobe. The diameter
of the main pulmonary artery was about
38mm (Figure 1). A plain CT scan of the
abdomen showed fluid in the abdominal
cavity, splenomegaly with multiple hypo-
dense foci in the spleen, and portal hyperten-
sion (Figure 3). Abdominal ultrasonography
showed that the thickness of the spleen was
52mm and the length was 164mm, the echo
of the spleen section was uneven, and a low-
density lesion of about 9.3� 2.6mm was
present at the upper pole of the spleen.
The patient refused to undergo further
enhanced CT examination of the abdomen.
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Therefore, he was given low-

molecular-weight heparin at 6000 AXaIU

(once every 12 hours), cefoperazone

sodium and sulbactam sodium at 3.0 g intra-

venously (once every 8 hours), a vasodilator,

diuresis, and nasal cannula oxygen therapy.

His symptoms improved thereafter.
Bone marrow aspiration and biopsy were

performed. The results of the biopsy

showed the possibility of MPN. The patient

was recommended to undergo relevant

examinations to exclude MPN. The BCR-

ABL fusion gene qualitative test was nega-

tive. The pathologic report from the bone

marrow tissue examination showed that the

hematopoietic tissue was obviously active;

granulocytes, erythroid cells, and megakar-

yocytes were all proliferating; and macro-

nuclei and multi-megakaryocytes were

seen. A genetic test showed JAK2 V617F

positivity. The patient was diagnosed with

PV and treated with 100mg of aspirin per

day and 0.25 g of hydroxyurea per day.

After hospital discharge, the heparin was

replaced with the oral anticoagulant rivar-

oxaban (10mg/day).
One month later, the patient’s symptoms

had subsided further, and repeat pulmo-

nary artery CTA showed disappearance of

the segmental visualization of the remote

pulmonary artery of the posterior right

upper lobe. Additionally, the diameter of

the main pulmonary artery was about

32.5mm (Figure 2). The white blood cell

count was 10.60� 109/L, neutrophil count

was 8.45� 109/L, neutrophil percentage

was 79.7%, red blood cell count was

5.24� 1012/L, hemoglobin level was

Figure 1. Pulmonary artery computed
tomography angiography at the beginning of the
disease course. Segmental visualization of the
remote pulmonary artery of the posterior right
upper lobe is seen in the lower image (orange
arrow).

Figure 2. Pulmonary artery computed
tomography angiography 1 month later. Images
show disappearance of the segmental visualization
of the remote pulmonary artery of the posterior
right upper lobe compared with the lower image of
Figure 1 (orange arrow).
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157 g/L, hematocrit was 49.2%, and platelet
count was 233� 109/L. However, the
patient still refused to undergo an enhanced
abdominal CT examination. He was recom-
mended to continue treatment with rivarox-
aban, aspirin, and hydroxyurea outside the
hospital.

Discussion and Conclusions

PV is a type of chronic MPN that is mainly
characterized by an abnormal increase in
red blood cells. It can also be accompanied
by leukocytosis, elevated platelets, and
splenomegaly. Patients with PV are prone
to develop arteriovenous thrombosis or
abnormal bleeding, especially patients with
JAK2 V617F gene mutation.3,4 Many stud-
ies have shown that the occurrence of
thrombosis in patients with PV is more
common in those with stroke and

myocardial infarction, whereas PE and
splenic infarction are relatively rare.1,5

Patients with MPN present with symptoms
mainly related to thrombosis and/or hem-
orrhage.6 Benmalek et al.7 described a
patient with chest pain and headache due
to coronary artery and cerebral venous
thrombosis secondary to MPN.

The pathogenesis of the acquired throm-
bophilic state in patients with PV is com-
plex and multifactorial. However, it can be
summarized by the three main elements
necessary for thrombosis: vascular

endothelial damage, blood stasis, and
hypercoagulability. Blood flow stasis and
hypercoagulability are caused by an abnor-
mal increase in red blood cells, platelets,
and tissue factor secondary to abnormal
clonal proliferation; vascular endothelial
damage by inflammatory factors, such as
interleukin-6; and the increased adhesion
between red blood cells and endothelial
cells. Together, these phenomena promote
thrombosis. The mechanism may be related

to activation of the JAK-STAT signaling
pathway and the increased levels of Lu/
BCAM expression and phosphorylation in
red blood cells.8,9

Our patient had recurrent chest tight-
ness, cough, and sputum production as
the first symptoms, and the symptoms
recurred after treatment at another hospi-
tal. The possibility of PE could not be
excluded because of the patient’s elevated
D-dimer level and symptoms; therefore,
pulmonary artery CTA was performed,
and he was diagnosed with PE (middle-
risk group). In addition, it was necessary
for us to consider the possibility of blood
system diseases because of the multiple

hypodense foci and splenomegaly combined
with the increased blood cell counts; there-
fore, we also performed bone marrow cytol-
ogy and genetic tests. The final diagnosis
was PV. This case indicates that the

Figure 3. Plain computed tomography scan of the
abdomen. Images show obviously enlarged spleen
and multiple hypodense foci in the spleen.
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possibility of blood system diseases should
be considered in patients with coexisting
arterial and venous thrombosis accompa-
nied by abnormal blood cells.

According to the mechanism and clinical
manifestations of PV, the purpose of treat-
ment is to control the blood cell counts,
reduce the risk of thrombosis, and prevent
the transformation from PV to myelofibro-
sis and leukemia. Treatment measures
include cytoreductive therapy, oral aspirin,
and phlebotomy.10 Because embolism is the
main cause of death in patients with PV,
anticoagulant treatment should be given
based on the above treatment measures
for patients with thrombosis as soon as pos-
sible. Additionally, studies have shown that
direct oral anticoagulants are more effective
than vitamin K antagonists in preventing
the recurrence of blood clots and do not
increase the risk of bleeding in patients
with PV.11 A systematic review showed
that anticoagulation combined with cytore-
ductive surgery was the best measure to pre-
vent the recurrence of thrombosis for
patients with MPN.12 Therefore, after our
patient’s hospital discharge, we asked him
to continue treatment with hydroxyurea
and rivaroxaban. One month later, his rou-
tine blood parameters had improved, and
there was no obvious filling defect on pul-
monary artery CTA. Therefore, the patient
was recommended to continue treatment
with hydroxyurea and rivaroxaban.

In conclusion, clinicians should be aware
of this rare anomaly of the coexistence PE
and splenic infarction in patients with PV.
Additionally, blood system diseases should
be considered in patients with coexisting
arterial and venous thrombosis accompa-
nied by abnormal blood cells.
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