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ABSTRACT

Background: One of the main goals of treatment in polycythemia vera (PV) is the prevention of arterial and venous thrombosis.
However, less commonly, patients may also experience hemorrhagic events. This case report aims to raise awareness of these
complications. We describe a patient with PV who developed a non-traumatic subdural hematoma (SDH) - a rare presentation -

with severe impact on life expectancy.

Case Presentation: A 53-year-old man, diagnosed with PV at the age of 46, presented to the emergency department with

right arm weakness, which progressed to right leg weakness and dysarthria. Computed tomography revealed a large acute
interhemispheric SDH requiring craniotomy. During hospitalization, the patient had persistent leukocytosis above 16 x 10%I. He
did not recover consciousness and was discharged with a Glasgow Coma Scale score of 9.

Conclusion: Hemorrhagic complications in PV may result from antiplatelet or anticoagulant therapy, acquired Von Willebrand
Syndrome, or platelet dysfunction. Additional risk factors include age at diagnosis, disease duration, prior bleeding, and
leukocytosis (particularly >16 x 109I). Our patient presented multiple risk factors for bleeding. Earlier recognition of hemorrhagic
risk might have prompted consideration of alternative management strategies; however, it remains uncertain whether this would
have altered the clinical outcome. This case highlights the importance of considering hemorrhagic complications, in addition to

thrombosis prevention, in patients with PV.
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Introduction

Polycythemia vera (PV) is a myeloproliferative disorder
caused by a somatic mutation in a single hematopoietic
stem cell, leading to clonal hematopoiesis [1]. In most
cases, the disease is associated with the JAK2 V617F
mutation, resulting in increased red blood cell production.
Erythrocytosis is the defining feature that distinguishes
PV from other myeloproliferative disorders [2].

The main clinical manifestations of PV include pru-
ritus, palpable splenomegaly, and vasomotor symptoms.
According to published data, the most common post-di-
agnosis complications are arterial and venous thrombo-
sis, occurring in approximately 12% and 9% of patients,
respectively. Major hemorrhagic events may also occur,
although less frequently, with a reported incidence of
about 4.2% [3]. Consequently, standard PV management
includes acetylsalicylic acid to reduce thrombotic risk,

which may lead to underestimation of the associated
hemorrhagic risk. Identifying patients at increased risk of
bleeding remains challenging in clinical practice, but it is
crucial in their management.

Head trauma is the leading cause of subdural hematoma
(SDH), with non-traumatic cases accounting for approxi-
mately 29% of all SDHs. The main non-traumatic etiolo-
gies include rupture of an intracranial aneurysm or cortical
artery, hypertensive intracerebral hemorrhage, neoplasms,
hematologic disorders, anticoagulant or thrombolytic
therapy, cerebral amyloid angiopathy, dural arteriovenous
fistula, and acquired immunodeficiency syndrome [4].

Non-traumatic SDH is an exceptionally rare manifesta-
tion in patients with PV, with very few cases reported in the
literature. In this case report, we describe the coexistence
of two rare events: a non-traumatic SDH as a hemorrhagic
complication in a patient with PV and no other identifiable
risk factors. This outcome had a profound impact on the
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patient’s prognosis and life expectancy, underscoring the
need to raise clinical awareness of hemorrhagic compli-
cations in PV.

Case Presentation

A 53-year-old man diagnosed with PV in 2014, positive
for the JAK2 V617F mutation, presented to the emer-
gency department in January 2021 with right arm weak-
ness that had begun earlier that day. He denied any history
of head trauma, motor vehicle accident, or head injury.
During physical examination, the weakness progressed to
the right leg, and he developed dysarthria. His vital signs
were: temperature 36°C, blood pressure 128/76 mmHg,
and heart rate 75 beats/min.

Before completion of the diagnostic workup, the patient
developed rapid neurological deterioration and sudden
respiratory failure requiring endotracheal intubation, with
a Glasgow Coma Scale (GCS) score of 3. The absence
of head trauma or recent injury was later confirmed by
family members.

Computed tomography (CT) revealed a large acute
interhemispheric subdural hematoma (ISDH) with right-
ward midline shift (Figure 1). CT angiography showed no
vascular abnormalities. Laboratory results at admission
are summarized in Table 1. Urinalysis and renal function
were normal, and C-reactive protein levels were within
normal limits.

Figure 1. Preoperative CT scan images revealing an ISDH with
20 mm maximal thickness in the coronal plane, conditioning a
22.13 mm midline shift to the right.

Regarding his past medical history, the patient was
enrolled in a chronic phlebotomy program, with the last
session performed in October 2020. He had been receiv-
ing acetylsalicylic acid 100 mg daily and hydroxyurea
500 mg daily since diagnosis. An abdominal ultrasound
performed in November 2020 showed mild, homogeneous
splenomegaly. He also had a history of hypertension, well
controlled with losartan; blood pressure measurements
during follow-up over the previous 3 years ranged from
128/70 to 142/83 mmHg. He had no prior history of arte-
rial or venous thrombosis; however, an episode of hema-
turia had occurred 3 months before the hemorrhagic event,
which may represent an early manifestation of bleeding
tendency rather than a direct precipitating factor.

The patient underwent emergent craniotomy with evac-
uation of the hematoma. Postoperatively, he was admitted
to the neurosurgical intensive care unit, where recovery
of consciousness was minimal, and a tracheostomy was
required. During hospitalization, persistent leukocyto-
sis was observed. Platelet counts exceeded 1 x 10%pl
on one occasion, prompting evaluation for acquired Von
Willebrand Syndrome (aVWS), which was negative, but
not leading to immediate changes in cytoreductive ther-
apy. He was subsequently transferred to an internal medi-
cine ward and discharged with a GCS score of 9.

Other secondary causes of SDH, including vascular
malformations, non-PV-related coagulopathies, and med-
ication-related causes, were reasonably excluded after
review of imaging, laboratory results, and clinical history.

Discussion

Non-traumatic SDH is associated with high morbidity and
mortality, particularly in patients presenting with severe
neurological impairment, making the poor neurological
outcome observed in this case consistent with published
prognostic data. [4]

Hemorrhage in PV may result from antiplatelet or anti-
coagulant therapy, aVWS, or intrinsic platelet dysfunction
[2]. aVWS is a bleeding disorder secondary to lymphop-
roliferative and myeloproliferative diseases, most com-
monly essential thrombocythemia; however, PV has also
been associated with aVWS in up to 12% of cases, particu-
larly in patients diagnosed at a younger age or with poor
response to treatment [5]. Our patient was diagnosed at the
age of 46 and showed disease progression with increasing
leukocytosis. Although aVWS was not confirmed, eval-
uation was performed after the hemorrhagic event, and
the possibility of intermittent or transient aVWS cannot
be entirely excluded, particularly given the limitations of
testing outside the acute phase.

Additional risk factors for bleeding in PV include prior
bleeding history and leukocytosis, particularly values
exceeding 16 x 10%1 [2]. It remains unclear whether leu-
kocytosis directly contributes to hemorrhagic risk through
platelet—endothelial interactions or whether it merely
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Table 1. Laboratory values at admission.

PATIENT NORMAL VALUES

Leukocytes 28.18 x 1091 4.0-10.0 x10%/1
Neutrophiles 26.12 x10%1 (92%) 1.5-7.0 x10%1 (37.0%-72.0%)
Hemoglobin 14.0 g/dl 12.5-15.5 g/dI
Hematocrit 48.8% 40.0%-50.0%
Platelets 417 x10%1 140-400 x10%I
PT 14.10 seconds 9.0-13.0 seconds
aPTT 30.5 seconds 23-32 seconds
INR 1.34

Alkaline phosphatase 138 U/l 30-120 U/l
GGT 76 1U/ 0-55 1U/1
AST 39 U/ 0-50 U/

ALT 54 U/l 0-50 U/l

PT, Prothrombin Time; aPTT, activated Partial Thromboplastin Time; INR, International
Normalized Ratio; GGT, Gamma-Glutamyltransferase; AST, Aspartate transaminase; ALT,

alanine aminotransferase.

reflects disease activity. Our patient had a prior bleeding
episode (hematuria) and marked leukocytosis of 28.18 x
10°/1 at admission, which had been sustained above 16 x
10%/1 for at least 9 months prior to the event. These fac-
tors have been associated with an increased risk of hem-
orrhagic events in observational studies, although a direct
causal relationship cannot be definitively established.

Hydroxyurea is the first-line cytoreductive therapy for
high-risk PV and has been consistently shown to reduce
the incidence of arterial and venous thrombotic events
through effective control of myeloproliferation and blood
viscosity [6]. Importantly, hydroxyurea is not directly
associated with an increased risk of major hemorrhagic
complications [6]. In the present case, the occurrence of a
severe hemorrhagic event in the setting of persistent leu-
kocytosis suggests ongoing disease activity despite ther-
apy, rather than a deleterious effect of hydroxyurea itself.
This underscores the importance of regular reassessment
of cytoreductive efficacy and consideration of treatment
intensification or alternative agents in patients with sub-
optimal hematologic control.

Regarding acetylsalicylic acid, it was prescribed in
accordance with guideline-based recommendations for
thrombotic risk reduction in patients with PV. While
low-dose aspirin has well-established benefits in reduc-
ing arterial thrombotic events in PV, it may also increase
bleeding risk, particularly in patients with evolving
disease characteristics such as prior bleeding or rising
leukocyte counts. The balance between thrombotic pre-
vention and hemorrhagic risk, therefore, requires indi-
vidualized and dynamic reassessment. Importantly, it
remains uncertain whether withholding aspirin before
the event would have altered the clinical outcome in
this case. This report is limited by its single-case design
and short-term outcome assessment, which preclude

definitive conclusions regarding causality or optimal
management strategies.

Finally, it is important to recognize that major non-trau-
matic hemorrhage may represent the initial presentation
of PV. Therefore, this diagnosis should be considered in
patients presenting with non-traumatic intracranial hem-
orrhage without an obvious cause.

Conclusion

PV is associated with both thrombotic and hemorrhagic
complications, the latter being less frequent but potentially
devastating. This case highlights non-traumatic SDH as
a rare hemorrhagic manifestation of PV and underscores
the importance of careful and individualized assessment
of bleeding risk. Early recognition of predisposing factors,
such as prior bleeding and persistent leukocytosis, may
allow timely reassessment of therapy, although its impact
on outcomes in individual cases remains uncertain.

What is new

PV is not only a thrombotic disease. Severe non-traumatic
intracranial hemorrhage may occur and profoundly affect
prognosis. Close clinical monitoring and ongoing reassess-
ment of hemorrhagic risk factors should be considered as
part of therapeutic decision-making in patients with PV.

List of Abbreviations

aVWS  Acquired Von Willebrand Syndrome
CcT Computed tomography

GCS Glasgow Coma Scale

ISDH Interhemispheric Subdural Hematoma
PV Polycythemia Vera

SDH Subdural Hematoma
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Emergency craniotomy and evacuation of SDH; intensive care management

Specialty

1 Patient (gender, age) 53 years, male

2 Final diagnosis Non-traumatic ISDH in a patient with polycythemia vera

3 Symptoms Right arm weakness progressing to right leg weakness and dysarthria
4 Medications Prior on: Acetylsalicylic acid, hydroxyurea; chronic phlebotomy program
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