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Background: Spontaneous spinal epidural hematoma (SSEH) presenting in the context of JAK2 V617F-positive myeloproliferative
neoplasms is a rare condition, characterized by the compression of the spinal cord leading to various symptoms. The etiology,
pathogenesis, and optimal treatment strategies for this condition remain undetermined. The occurrence of spontaneous spinal epidural
hematoma (SSEH) in the context of JAK2 V617F-positive myeloproliferative neoplasms (MPNs) represents a rare manifestation.
Magnetic Resonance Imaging (MRI) plays a crucial role in the definitive diagnosis of this condition. With a good understanding of the
pathogenic characteristics and clinical presentations of this disease, a diagnosis can be reasonably made, even in the absence of MRI,
based on physical examinations indicating the affected area. Once diagnosed, immediate surgery is recommended to attempt the
restoration of spinal cord function. Postoperatively, the use of hydroxyurea has proven effective in disease control.

Case Presentation: We report a case of a 65-year-old male patient who presented with progressive lumbar back pain and bilateral
lower limb paralysis lasting for 36 hours. CT imaging revealed an intraspinal lesion at the L1-3 level, and genetic testing confirmed the
presence of the JAK2V617F mutation. Following surgery, there was a significant recovery of sensory and motor function in the lower
limbs. At one-year follow-up, the patient demonstrated good functional status, and blood tests indicated a platelet count within the
normal range.

Conclusion: The presented case adds to the existing literature on SSEH by highlighting the association with myeloproliferative
neoplasms (MPNs), as evidenced by the JAK2V617F mutation. MPNs constitute a group of hematologic malignancies, and the
association with SSEH is a rare occurrence. The exact interplay between MPNs and SSEH warrants further investigation, as the
underlying mechanisms linking these conditions remain elusive. The case also underscores the importance of a multidisciplinary
approach, involving hematologists and neurosurgeons, in the comprehensive management of such complex cases.
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Introduction

Spontaneous spinal epidural hematoma (SSEH) is a rare clinical entity characterized by the occurrence of an epidural
hematoma within the spinal canal without apparent trauma or iatrogenic injury, leading to compression of the spinal cord
or nerves and subsequent development of related symptoms. Despite its infrequency, there is still no consensus on the
etiology, pathophysiology, and optimal treatment approaches for this condition. Myeloproliferative neoplasms (MPNs)
constitute a group of malignant hematologic disorders arising from somatic mutations in hematopoietic stem cells within
the bone marrow, resulting in excessive accumulation of mature myeloid cells in the bloodstream. The primary causes of
morbidity and mortality in these patients are attributed to a prothrombotic state leading to the formation of venous and
arterial thrombi, including myocardial infarction (MI), deep vein thrombosis (DVT), and stroke.' In this study, we
present a case of a 65-year-old male who experienced sudden-onset paralysis without apparent cause upon waking.
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Following surgical intervention, the patient was diagnosed with myeloproliferative neoplasm, and satisfactory outcomes
were achieved with hydroxyurea therapy.

Case Presentation

The patient is a 65-year-old male who presented with progressive lower back pain accompanied by complete bilateral
lower limb paralysis and was urgently admitted to Hunan Provincial People’s Hospital for treatment under the diagnosis
of “intraspinal mass”. The patient reported waking up in the morning with unexplained lower back pain, which
progressed steadily, culminating in complete paralysis of both lower limbs after 36 hours, with a complete loss of
sensation and motor function. At the onset, there were no complaints of headache, dizziness, nausea, vomiting, chest or
lumbar pain, and normal urinary and bowel habits.

Physical Examination
e Vital signs: normal, blood pressure: 18.7/12.0 kPa (140/90 mmHg).
e Conscious and oriented with normal heart and lung function.
e No palpable splenomegaly.
e Normal sensation and motor function in both upper limbs.
e Tenderness and percussion pain over the T12-L3 spinous processes.
e Diminished sensation in the thighs bilaterally.
e Complete loss of deep and superficial sensation below both knees and in both lower limbs.
e Reduced muscle tone, muscle strength graded as 0.
e Absent anal reflex, bilateral absent knee and ankle reflexes.
e Normal biceps and triceps reflexes, negative Hoffmann and Babinski signs.
e Negative meningeal signs.

Laboratory Results on Admission

WBC: 37.52 x 109 g/l.

HGB: 176 g/l.

Platelet count: 1694 x 10"9/1.

PCT: 1.77.

Normal red blood cell and platelet distribution width, coagulation function, and blood glucose.

Emergency Lumbar Spine Interlaminar CT Findings
e [.2-4 intraspinal wedge-shaped high-density lesion.

Treatment
After fluid resuscitation and symptomatic treatment, and completion of preoperative examinations (Figure 1), the patient
underwent decompressive surgery under general anesthesia. Intraoperatively, a mass consistent with an epidural hema-
toma was identified, extending from the posterior aspect of the L1 vertebra to the lower border of the L3 vertebra. The
hematoma was situated on the right side of the spinal cord (Figure 2), causing compression and flattening. The
intraoperative diagnosis was confirmed as spontaneous spinal epidural hematoma. Microscopic exploration after hema-
toma evacuation did not reveal vascular rupture or significant bleeding within the spinal canal. The compressed spinal
cord was irrigated with ice saline solution, and after confirming the absence of intraspinal vascular bleeding, posterior
spinal fusion with pedicle screw fixation and bilateral bone grafting was performed. A negative-pressure drainage tube
was placed, and the wound was closed after careful inspection, indicating normal bone quality in the thoracic and lumbar
spine with mild soft tissue edema in the surgical area (Figure 3).

Owing to early application of hyperbaric oxygen therapy (HBOT) can reduce spinal cord hemorrhage, edema and
hypoxia, and is beneficial to the recovery of spinal cord function. After surgery, the patient underwent hyperbaric oxygen
therapy (HBOT) and emerged from the hyperbaric oxygen chamber two weeks later. Subsequent blood routine
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Figure 2 The hematoma was situated on the right side of the spinal cord.

examinations revealed a persistent elevation of platelet count, significantly exceeding the normal range. Bone marrow
aspiration and peripheral blood smears were performed, along with JAK2, CALR, and MPL gene testing. The results
indicated active bone marrow proliferation with a clustered distribution of platelets. The JAK2V617F mutation was
identified as positive, while CALR and MPL gene mutations were negative. Comprehensive analysis could not
definitively distinguish between primary thrombocythemia and early-stage primary myelofibrosis. Hydroxyurea therapy
was initiated, resulting in a gradual normalization of platelet levels.
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Figure 3 Postoperative MRI indicated that the L2-L5 intraspinal hematoma had been completely cleared.

Upon discharge, the patient still had motor dysfunction and was unable to walk unaided, and reported sensory deficits
extending from the left lateral surface of the leg to the outer side of the calf and from the right lateral surface of the thigh
to the middle of the outer side. Muscle strength assessments revealed:

e Left lower limb: Iliopsoas muscle at grade III, Extensor hallucis longus muscle at grade I-I1.
e Left thigh: Quadriceps femoris muscle at grade II-III.
e Right thigh: Quadriceps femoris muscle at grade I.

Howbeit at the 12-month follow-up post-discharge, routine blood examinations and other assessments returned to
normal. Bladder and bowel functions were restored, and muscle strength in both lower limbs had reached grade 4.
The patient was able to walk normally but with a slight limp and had a history of overall good health, with no trauma,
hypertension, diabetes, family hereditary diseases, or infectious disease history.

This study adhered to ethical standards established by the ethics committee, and the subject was well-informed and
provided consent for participation in the research.

Discussion

Acute spontaneous spinal epidural hematoma (SSEH) is a relatively rare clinical entity, with an incidence reported to be
around 0.1 per 100,000, constituting 0.3% to 0.9% of extradural space lesions.> It was first reported by Jackson in 1869,
and the diagnosis has seen an increase with the widespread application of MRI. However, the etiology and pathophy-
siology of SSEH remain unclear. Known risk factors include vascular malformations, anticoagulant therapy, thrombo-
lysis, coagulation or platelet disorders, hemophilia, Paget’s disease, pregnancy, hypertension, minor trauma, and
exertion.* The cause of 40% of hematomas remains unidentified.” The prevailing view suggests that the mechanisms
involve bleeding from the intraspinal venous plexus, arterial rupture, and vascular abnormalities. Domenicucci et al

reviewed 1010 cases of SSEH over 16 years, categorizing contributing factors as iatrogenic, non-iatrogenic, or
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multifactorial. Surgery is the preferred treatment, with outcomes influenced by factors such as the patient’s clinical and
neurological status at admission, age, and location of the hematoma.®

Myeloproliferative Neoplasms (MPNs), previously termed Myeloproliferative Diseases (MPDs), constitute a group of
disorders characterized by neoplastic proliferation of multipotent myeloid stem cells, resulting in malignant growth
within one or more cell lines of the myeloid series, including erythrocytes, platelets, and granulocytes/monocytes. Based
on the composition of proliferating cells, this group of diseases can be categorized into four distinct entities: Chronic
Myeloid Leukemia (CML), Polycythemia Vera (PV), Essential Thrombocythemia (ET), and Primary Myelofibrosis
(PMF). While these diseases manifest differently, they can undergo mutual transformation. MPN patients exhibit
a higher incidence of JAK2 V617F mutation, leading to thrombotic and hemorrhagic complications such as stroke,
resulting in elevated mortality and morbidity rates.” In 2005, Baxter et al® reported the G — A mutation at nucleotide
position 1849 in exon 12 of the JAK2 gene in MPN patients, replacing JAK2 V617F with phenylalanine. This mutation is
caused by the substitution of guanine (G) with thymine (T) in exon 12, resulting in the erroneous coding of JAK2 V617F
as phenylalanine (F). Moreover, JAK2-positive patients post-mutation exhibit a higher incidence of venous thrombosis
compared to JAK2-negative patients.” However, precise subtyping is exceedingly challenging. Scholars have outlined
morphological characteristics of megakaryocytes in relevant diseases to facilitate differentiation among myeloprolifera-
tive disorders. In Reactive Thrombocytosis, megakaryocytes display normal morphology. In Primary Thrombocythemia,
megakaryocytes are larger, appearing mature, and forming loose aggregates. In prefibrotic myelofibrosis, megakaryocytes
exhibit high chromatin density, irregularly folded nuclei, and form tightly clustered formations. In cases of overlap
between myeloproliferative neoplasms and myelodysplastic/myeloproliferative neoplasms, a characteristic morphological
feature is increased red cell production with concurrent abnormal erythropoiesis. Finally, in Chronic Myelomonocytic
Leukemia, megakaryocytes are smaller than normal cells, referred to as dwarf megakaryocytes.'’

In this case, the initial diagnosis through imaging and postoperative vertebral tissue biopsy indicated Acute
Spontaneous Spinal Epidural Hematoma (SSAH). Intriguingly, the concurrent presence of thrombocytosis in the patient
prompted further consideration, leading to the identification of a high probability of concomitant Myeloproliferative
Neoplasms (MPNs). Subsequent examinations, including bone marrow and peripheral blood smears, confirmed the
diagnosis of MPNs. However, the distinction between thrombocytosis and early-stage myelofibrosis remained unclear. To
address this, we conducted a comprehensive literature search on platforms such as PubMed, Scholar, and Web of Science,
revealing reports by various scholars documenting occurrences of venous thrombosis in MPNs. Notably, such events
were more commonly associated with epidural hematoma of the brain, making the present case the first report of
a primary association with intraspinal epidural hematoma. The patient had no history of trauma, and preoperative and
intraoperative examinations ruled out potential underlying primary conditions, including but not limited to cardiovascular
diseases, trauma, and postoperative anticoagulant use. Active bleeding or abnormalities in the large vessels within the
spinal canal were not observed during surgery; however, a significant amount of thrombus was discovered within the
spinal canal. Bone marrow cell analysis revealed active marrow proliferation, with granulocytes constituting 90.50% and
red blood cells 4.50%, resulting in a granulocyte-to-red blood cell ratio of 20.11:1, This suggests that bone marrow
biopsy revealed active hyperplasia, platelet counts are increased and erythroid cells are significantly reduced. We
hypothesized that this might be due to necrosis following thrombus formation in the vertebral venous plexus, leading
to hemorrhage. Unfortunately, due to the urgency of the situation, there was no opportunity to conduct an enhanced MRI
to exclude congenital arteriovenous malformations of the vertebrae. Although the specific etiology of the patient remains
unclear, the main diagnosis and treatment prognosis appear to be widely accepted. The initial symptoms of the disease
were lower back pain, followed by numbness and weakness in both lower limbs, urinary retention, and corresponding
segmental weakness below the plane, reduced muscle tone, sensory impairment, and weakened or absent tendon reflexes.
As epidural fat is not affected by bleeding, maintaining normal structure, the demarcation between hematoma and fat is
a crucial feature that should be clearly defined in imaging examinations. The use of MRI is recommended as the preferred
diagnostic method for spinal epidural hematomas.!' Once diagnosed, prompt surgery is recommended; however, the
optimal timing remains controversial.'>"'* Most scholars suggest surgery within 48 hours of onset for patients with
incomplete spinal cord dysfunction and within 36 hours for those with complete dysfunction to achieve the expected
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surgical outcomes. Prognostically, the severity of preoperative spinal cord dysfunction, coagulation disorders, bleeding
tendencies, the severity of the lesion, and the time from onset to surgery are closely related to the patient’s prognosis.

In conclusion, while SSEH is an uncommon condition, its association with myeloproliferative neoplasms adds
complexity to its understanding and management. Further research is needed to elucidate the intricate relationship
between these entities and to guide optimal treatment strategies.

Conclusion

The occurrence of spontaneous spinal epidural hematoma (SSEH) in the context of JAK2 V617F-positive myeloproli-
ferative neoplasms (MPNs) represents a rare manifestation. Magnetic Resonance Imaging (MRI) plays a crucial role in
the definitive diagnosis of this condition. With a good understanding of the pathogenic characteristics and clinical
presentations of this disease, a diagnosis can be reasonably made, even in the absence of MRI, based on physical
examinations indicating the affected area. Once diagnosed, immediate surgery is recommended to attempt the restoration
of spinal cord function. Postoperatively, the use of hydroxyurea has proven effective in disease control.
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