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Mechanical Thrombectomy in Cerebral Venous
Thrombosis Caused by Spontaneous Intracranial
Hypotension: A Case Report with Novel Pathological
Findings of Fibrin/Platelet-predominant Thrombus

Min Kyoung Kang" ", Eun Young Kim”>* ", Hye-Rim Shin*"

'Department of Neurology, Ewha Womans University Seoul Hospital, Seoul, Republic of Korea
*Department of Neurology, Chungnam National University Sejong Hospital, Sejong, Republic of Korea
*Department of Neurology, Dankook University Hospital, Cheonan, Republic of Korea

Abstract

This case report presents pathological findings in a rare case of cerebral venous thrombosis (CVT) caused by spontaneous in-
tracranial hypotension (SIH) that was treated successfully with mechanical thrombectomy. The etiologies and prognosis of CVT
vary, and CVT resulting from SIH is particularly uncommon and challenging to diagnose and manage. In this case, magnetic
resonance imaging revealed signs consistent with both SIH and CVT, which contributed to the patient’s worsening weakness.
The patient was treated with a combination of endovascular thrombectomy and epidural blood patch, followed by anticoagula-
tion therapy, and recovered without any complications. A pathological analysis of the retrieved thrombus using hematoxylin and
eosin staining showed a high proportion of fibrin and platelets, which could shed light on the mechanism of CVT induced by
SIH under conditions of low blood flow due to venous engorgement.
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INTRODUCTION cranial pressure due to cerebrospinal fluid (CSF) leakage,

occurring without any history of procedures or trauma
Spontaneous intracranial hypotension (SIH) is an un-  that could cause dural defects.' Patients typically present
common condition characterized by a decrease in intra-  with orthostatic headache, which worsens in the upright
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position and improves when lying down.” Other neurolog-
ical symptoms include nausea, neck pain, vomiting, neck
stiffness, anorexia, diaphoresis, diplopia, photophobia,
hiccups, unsteady gait, hyperacusis, tinnitus, blurred vi-
sion, and altered mentality.z’3 However, in some cases, the
effects of SIH extend beyond these symptoms to severe
neurological complication such as cranial nerve palsy,
subdural hemorrhage, subdural effusion, and cerebral ve-
nous thrombosis (CVT).”*

In the past decade, there have been numerous reports
of CVT associated with SIH, with an estimated incidence
of 1%-2% among SIH patients.’ The mechanism by which
SIH leads to CVT remains unclear, but it is hypothesized
to involve compensatory dilation of the cerebral venous
system according to the Monro-Kellie doctrine, damage to
the venous walls due to changes in cerebral buoyancy, and
increased viscosity of venous blood.”

Anticoagulant therapy is generally used for CVT, howev-
er, there is no consensus on its use for CVT secondary to
SIH.™ The authors report a case of a 43-year-old woman
who presented with progressive limb weakness following
an orthostatic headache. STH complicated by CVT was
identified, and the patient showed improvement after
undergoing endovascular thrombectomy and epidural
blood patch, followed by anticoagulation therapy. We also
present the histological analysis results of the retrieved
thrombus, which could shed the light of mechanism of
CVT induced by SIH.

CASE REPORT
1. Ethics approval and consent to participate

This study was approved by the Institutional Review Board
(IRB) of the Ewha Womans University Seoul Hospital (No.
2023-11-030) and informed consent was obtained.

2. Case

A 43-year-old woman experienced a gradual worsening of
occipital and posterior neck pain accompanied by nausea.
From the onset, her symptoms were orthostatic and almost
completely relieved by lying down, but progressively wors-
ened over the past 2 weeks. One morning, she suddenly
woke up with a thunderclap headache (numeric rating

scale 10) that did not improve when lying down, and felt
weakness in her left upper and lower extremities, prompt-
ing a visit to our hospital. In the emergency room, she
presented with numbness on the left side of her face and
body, dysarthria, and motor weakness in four extremities,
classified as motor grade II, with worsening neurological
symptoms than at home.

Magnetic resonance imaging (MRI) revealed signs con-
sistent with SIH, including diffuse pachymeningeal en-
hancement, engorged venous sinuses, and subdural effu-
sion along both cerebral convexity (Figure 1A, B). MRI also
showed diffuse CVT in the superior sagittal sinus, bilateral
transverse sinuses, straight sinus, and high frontoparietal
cortical veins (Figure 1C, D). No definite diffusion-restrict-
ed lesion was observed.

Given the severity of the CVT and the patient’s deteri-
orating neurological status, an endovascular approach
was performed. Common carotid artery angiography
confirmed occlusion of the venous sinuses, including the
superior, inferior, straight, and bilateral transverse venous
sinuses (Figure 2A, B). The solitaire X 6/40 mm retriever
stent was deployed to cover the occluded segments and
retrieved after 5 minutes. Subsequently, direct aspiration
thrombectomy was performed using a reperfusion cathe-
ter (Figure 2C, D). Although a moderate amount of throm-
bus was removed and partial recanalization of straight
sinus, vein of Galen, and bilateral transverse sinuses was
achieved, occlusion of the superior sagittal sinus was still
remained.

The patient showed significant neurological improve-
ment in motor weakness within 48 hours post-thrombecto-
my, but the orthostatic headache persisted. Two days after
thrombectomy, the patient underwent a lumbar puncture
at the L3-4 level to confirm the opening pressure of 4 cm
H,0, and blood patch using 20 mL of autologous blood at
same level, which led to complete resolution of orthostatic
headache.

Follow-up magnetic resonance venography revealed re-
sidual CVT, and low-molecular-weight heparin anticoag-
ulation therapy was continued (Figure 3). Upon discharge,
the anticoagulation therapy was switched to a novel oral
anticoagulant medication (apixaban 5 mg twice daily).
There were no additional symptoms in the patient for 6
months after discharge, leading to discontinuation of anti-
coagulant therapy.
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Figure 1. Brain magnetic resonance imaging. (A) T1-gadolinium-enhanced axial view shows diffuse pachymeningeal enhancement.
(B) A fluid-attenuated inversion recovery image indicates diffuse subdural effusion in both cerebral convexities. Gradient-echo imaging
reveals a blooming effect along both the cortical veins (C) and the straight sagittal sinus (D).

Thorough clinical examination and medical history re-
vealed no other definitive cause for CVT in this patient,
such as previous medical history, trauma, malignancy, or
oral contraceptive use. Laboratory findings including com-
plete blood count and coagulation panel, as well as C and
S protein activities, were within normal limits. Additional-
ly, autoimmune markers such as anti-neutrophil cytoplas-
mic antibody, rheumatoid factor, lupus anticoagulant, and
antiphospholipid antibody tests, along with genetic testing
for familial thrombophilia, all returned normal results.
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Therefore, based on the patient’s clinical history, disease
progression, laboratory findings, and neuroimaging stud-
ies, the diagnosis of CVT secondary to SIH was established.

Retrieved thrombus from the patient was subjected to
hematoxylin and eosin (H&E) staining, revealing a pre-
dominance of fibrin and platelets within the thrombus
(thrombus composition: red blood cells [RBCs] 25%, fi-
brin/platelets 65%, and leukocytes 10%).

This case report was described in accordance with the
CARE guidelines.
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Figure 2. Venous phase of internal carotid artery angiography. (A, B) Angiography revealed occlusion in the superior, inferior, straight,
and bilateral transverse venous sinuses. Stent-assisted mechanical thrombectomy (C) and direct aspiration thrombectomy (D) were

performed.

DISCUSSION

This case underscores the importance of considering CVT
as a potential complication in patients with SIH and high-
lights the effectiveness of mechanical thrombectomy and
epidural patch in managing CVT secondary to SIH. Ad-
ditionally, this is the first histological analysis of retrieved
thrombus from the CVT secondary to SIH. Although CVT
secondary to SIH is considered rare, there have been nu-

merous previous reports, indicating that it is not excep-
tionally uncommon. However, with novel pathological
findings of fibrin/platelet predominant thrombus, this case
sheds light on the pathological connection between CVT
and SIH.

In this case, the patient initially presented with an ortho-
static headache but later experienced a change in head-
ache pattern to a thunderclap headache that persisted
regardless of posture. Similarly, there have been previous
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Figure 3. Brain magnetic resonance venography (MRV). MRV
reveals occlusion of the superior sagittal sinus, with partial occlu-
sion at the right transverse and sigmoid sinus junction.

studies where patients with SIH show changes in head-
ache patterns and are subsequently found to have throm-
bosis.”" Existing studies on the temporal relationship
between CVT and SIH highlight that SIH often precedes
CVT.*’ A causal link has not been established, but several
hypotheses suggest mechanisms that could support the
development of CVT following the onset of SIH. These in-
clude reduced venous blood flow due to venous engorge-
ment, increased viscosity of cerebral venous content from
diminished CSF reabsorption in the dural sinus, and me-
chanical distortion of the cerebral venous system."

The thrombus extracted from the primary site of CVT
caused by SIH can be used to evaluate the validity of the
above-mentioned hypothesis. H&E staining is widely rec-
ognized as the gold standard in histology. In recent stud-
ies, H&E stain has been used to examine clot composition,
categorizing clots from acute ischemic stroke, pulmonary
embolism or deep vein thrombosis into groups such as
RBC-rich, fibrin-rich, and mixed."*"*

The effects of thrombosis induced by reduced blood flow
velocity, represented by platelet/fibrin dominance, sur-
pass those of viscosity, represented by RBCs in the compo-
sition. In light of this, the identification of a fibrin/platelet
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dominant thrombus in this study can provide supporting
evidence for CVT induced by SIH under conditions of low
blood flow due to venous engorgement.'*”’ Although there
have been no reports on treatment or prognosis based on
thrombus composition in CVT, there are reports indicating
high mortality despite successful recanalization in isch-
emic stroke cases.” Thrombectomy in severe CVT showed
areduction in complications and improvement in progno-
sis compared to medical treatment.” Since the composi-
tion of the thrombus in CVT due to SIH suggests that pos-
sibility of high successful recanalization, thrombectomy
may be considered as one of the treatment options.

Treatment for CVT complicated by SIH has not yet been
established. In a literature review compiling case reports
of CVT complicated by SIH, approximately half of the pa-
tients were found to have received anticoagulation therapy
alone.”” Cases treated solely with epidural blood patch
accounted for 20.0%, while those receiving anticoagulation
and epidural blood patch treatments amounted to 22.8%.’
In our case, the patient represents the first documented
case demonstrating successful outcomes following throm-
bectomy, epidural patch, and anticoagulation therapy.
This case is significant as it demonstrates the improve-
ment of CVT-induced weakness, without stroke, through
thrombectomy; followed by the management of residual
positional changes with epidural patch; and subsequent
anticoagulation therapy for persistent CVT. The patient
showed overall improvement without symptom recur-
rence, highlighting a favorable outcome.

This case has limitations, such as solely conducting H&E
staining of thrombus. However, it holds value as a study
demonstrating the safe implementation of various treat-
ment methods and the confirmation of thrombus charac-
teristics through them.
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