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ABSTRACT

Background: Cerebral venous thrombosis (CVT) is a rare but potentially life-
threatening� condition� that� can� lead� to� signi�cant� neurological� de�cits.� While�
medical management with anticoagulation is the standard treatment, some cases of 
CVT are resistant to medical therapy. In such situations, mechanical thrombectomy 
(MT) has emerged as a potential alternative. We present a case series highlighting 
the role of MT in patients with medically refractory CVT.
Methods: This is a retrospective case series of patients diagnosed with CVT who 
underwent mechanical thrombectomy due to failure of medical management. 
Clinical, imaging, and procedural data were reviewed to assess the safety and 
effectiveness of the intervention.
Results: A total of six patients, ranging from 29 to 81 years old, were included. 
All patients had failed conventional anticoagulation therapy and presented with 
worsening symptoms, including increased intracranial pressure, progressive 
neurological� de�cits,� and� impaired� consciousness.� Mechanical� thrombectomy�
was successfully performed in all patients. Post-procedural outcomes showed 
signi�cant� improvements� in� neurological� status,� with� four� out� of� six� patients�
achieving�a�modi�ed�Rankin�Scale�(mRS)�score�of�0�at�three�months.�Two�patients�
had a mRS score of 3, but their symptoms were markedly improved.
Conclusion: Mechanical thrombectomy can be an effective treatment for patients 
with� medically� refractory� CVT.� Early� identi�cation� of� patients� at� risk� of� poor�
outcomes despite medical therapy and timely intervention with thrombectomy 
may�signi�cantly�improve�functional�outcomes.
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INTRODUCTION
Cerebral venous thrombosis (CVT) occurs 
when a thrombus forms within the cerebral 
venous sinuses and/or cortical veins, impairing 
venous drainage of the brain1. This condition 
is rare but can lead to severe complications, 
such as intracranial hypertension, seizures, 
and� focal� neurological� de�cits.� CVT� can� be�
caused by a variety of factors, including 
genetic predisposition, infections, and 
hypercoagulable states. The standard 
treatment for CVT is anticoagulation therapy, 
which aims to prevent clot extension and allow 
for the natural resolution of the thrombus.2 

However, in a minority of cases, CVT proves 
refractory to anticoagulation therapy, leading 
to continued neurological deterioration despite 
appropriate medical management. When this 
occurs, mechanical thrombectomy (MT), a 
procedure commonly used in acute ischemic 
stroke for the removal of large vessel clots, may 
offer an alternative approach.3 The aim of this 
case series is to explore the safety, feasibility, 
and outcomes of mechanical thrombectomy 
for medically refractory CVT.

METHODS
Patient Selection: This retrospective case 
series includes patients diagnosed with CVT 
who were treated at our institution between 
September 2023 and November 2024. Inclusion 
criteria� included:A� con�rmed� diagnosis� of�
CVT via neuroimaging (CT venography or MR 
venography).

1. Medically� refractory� CVT,� de�ned� as�
persistent or worsening neurological 
de�cits� and/or� increased� intracranial�
pressure despite adequate anticoagulation 
therapy.

2. Consent for mechanical thrombectomy 
after� discussing� risks,� bene�ts,� and�
alternative treatment options.

Clinical and Imaging Assessment: Patients 
were assessed clinically with a detailed 
neurological examination, and imaging studies 
were performed at baseline and post-procedure 
to evaluate the extent of venous thrombosis 
and treatment outcomes.4 Neuroimaging 
included contrast-enhanced CT venography, 
MR venography, and, where applicable, pre-
procedural CT or MR angiography.
Mechanical Thrombectomy Procedure: 

Mechanical thrombectomy was performed 
using standard endovascular techniques, 
with the goal of removing the thrombus 
from the affected venous sinus or vein. 
The thrombectomy was performed using 
aspiration-based thrombectomy system.5 The 
decision on the device used was based on the 
location and size of the clot.
Outcomes: The primary outcome was 
improvement�in�the�modi�ed�Rankin�Scale�(mRS)�
score at three months following thrombectomy. 
Secondary outcomes included procedure-
related complications, mortality, and changes in 
neuroimaging��ndings�post-procedure.

RESULTS
Patient Demographics and Clinical 
Characteristics: A total of six patients (one 
females,��ve�males)�met�the� inclusion�criteria�
for this study. The patient’s ages ranged from 
29�to�81�years,�and�all�had�signi�cant�risk�factors�
for CVT, including oral contraceptive use  
(1�patient),�protein�C�de�ciency�(1�patient),�and�
a history of prior venous thromboembolism 
(1� patient),� protein� S� de�ciency� (3� patient),�
Hyperhomocysteinemia (1 patient)
Clinical Course and Treatment: At 
presentation, all patients had symptoms of 
increased intracranial pressure, including 
headaches, nausea, vomiting, and altered 
mental status. The median time from initial 
diagnosis to thrombectomy was 12 days (range: 
8-22 days). Despite receiving appropriate 
anticoagulation therapy (unfractionated 
heparin or low molecular weight heparin), 
their condition continued to deteriorate.

MECHANICAL�THROMBECTOMY
The thrombectomy procedures were 
successfully completed in all six patients. 
In three patients, thrombectomy was 
performed in the superior sagittal sinus, and 
in three patients, thrombectomy was done 
in transverse and sigmoid sinus. The mean 
procedure duration was 60 minutes with no 
major complications such as arterial injury or 
haemorrhagic transformation noted during or 
immediately after the procedure.

Outcomes:
• Neurological Improvement: At three-

month follow-up, four patients had an 
mRS score of 0, indicating no disability, 
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while two patients had a score of 3, 
representing moderate disability. 
All patients showed substantial 
improvement in their neurological status 
after the procedure, including resolution 
of symptoms such as headache and 
altered mental status.

• Neuroimaging Outcomes: Post-
procedural imaging showed complete or 
near-complete resolution of the venous 
thrombosis in four of the six patients. 
two patients had partial resolution of the 
thrombus, but their symptoms improved 
markedly.

• Complications: There were no procedure-
related deaths, and no patients developed 
intracranial haemorrhage or other serious 
complications. 

CASE�STUDIES
Case 1: A 51-year-old male presented with 
headache. MRV showed complete thrombosis 
right transverse, sigmoid sinus. (Fig. 1) Post-
procedure, the patient reported complete 
resolution of headache within 48 hours. 
Follow-up MRV showed patent sinuses with 
no recurrence. (Fig. 2)
Case 2: A 29-year-old male presented with 
headache, vomiting, drowsiness. MRV 
showed complete thrombosis of superior 
sagittal, bilateral transverse, sigmoid sinus. 
(Fig 3) Post-procedure, the patient reported 
partial resolution of headache within 48 hours. 
Follow-up MRV showed patent sinuses with 
no recurrence. (Fig 4)
Case 3: A81-year-old male presented 
with drowsiness. MRV showed complete 
thrombosis of left transversesinus. Aspiration 
thrombectomy done through jugular route. 
Post-procedure, the patient improved 
symptomatically.
Case 4: A 42-year-old female presented with 
headache. MRV showed complete thrombosis 
of superior sagittal, left transverse sinus. Post-
procedure, the patient reported complete 
resolution of headache within 48 hours. 
Follow-up MRV showed patent sinuses with 
no recurrence.
Case 5: A 37-year-old male presented with 
headache, numbness and giddiness. MRV 
showed complete thrombosis of superior 
sagittal, right transverse, sigmoid sinus. Post-

procedure, the patient reported complete 
resolution of headache within 48 hours. 
Follow-up MRV showed patent sinuses with 
no recurrence.
Case 6: A 36-year-old male presented with 
drowsiness. MRI showed parietotemporal 
bleed. MRV showed complete thrombosis left 
transverse, sigmoid sinus and IJV. Aspiration 
thrombectomy done through jugular route. 
Post-procedure, the patient was improved 
symptomatically.

DISCUSSION
Mechanical thrombectomy for CVT is a novel 
and emerging approach, particularly for 
patients who do not respond to conventional 
anticoagulation. The case series demonstrates 
that thrombectomy can be performed safely 
and effectively in cases of medically refractory 
CVT, resulting in meaningful clinical 
improvement.6 The successful removal of the 
thrombus directly contributes to the resolution 
of symptoms, including headaches, seizures, 
and� neurological� de�cits.� Unlike� arterial�
stroke, where thrombectomy targets arterial 
clots leading to ischemia, CVT involves venous 
clots that impede normal venous drainage. 
Removing� these� clots� restores� venous� �ow,�
reducing intracranial pressure and preventing 
further neurological deterioration.7 While 
reports of mechanical thrombectomy for CVT 
are limited, several small studies and case 
reports�have�highlighted�its�potential�bene�ts.�
Most studies have focused on patients with 
large thrombus burden and deteriorating 
neurological function. Our series adds to this 
body of evidence, supporting thrombectomy 
as a viable option in patients with medically 
refractory CVT.

Indications for mechanical thrombectomy 
in CVT includes failure of anticoagulation 
therapy, massive CVT with elevated intracranial 
pressure, severe neurological symptoms or coma 
and�haemorrhagic�transformation.�Bene�ts�and�
outcomes include rapid clot removal, reduction 
in intracranial pressure and early restoration 
of venous circulation.8 Risks and challenges 
are procedure-related complications, risk of 
haemorrhagic transformation and technical 
challenges.

Outcomes following thrombectomy can vary 
depending on the timing of the intervention, the 
extent of cerebral involvement, and the presence 
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Figure 1: (A) MRV Figure shows no flow in right transverse and sigmoid sinus  
(B) Venography Figure shows no flow in right transverse and sigmoid sinus

Figure 2: (A) Venography Figure shows good flow in right transverse and sigmoid sinus  
(B) MRV Figure shows patent right transverse and sigmoid sinus 

 
Figure 3: (A) MRV Figure shows no flow in superior sagittal and right transverse sinus  

(B) Venography Figure shows aspiration catheter in superior sagittal sinus
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Figure 4: (A) Venography Figure shows good recanalization of superior sagittal sinus  
(B) MRV Figure shows patent superior sagittal and right transverse sinus 

Figure 5: (A) MRV Figure shows no flow in anterior and mid superior sagittal sinus  
(B) MRV Figure shows good flow in anterior and mid superior sagittal sinus

of other comorbidities. However, studies have 
demonstrated favourable outcomes, including 
improvement in neurological function and 
reduction in mortality, when thrombectomy is 
performed early in the disease course.9

CONCLUSION
Mechanical thrombectomy for medically 
refractory CVT appears to be a safe and effective 
therapeutic option, offering substantial 
neurological recovery in most patients. Early 

recognition of refractory cases and prompt 
intervention with thrombectomy may improve 
outcomes� signi�cantly.� Larger� prospective�
studies�are�needed�to�better�de�ne�the�role�of�
thrombectomy in CVT and to identify optimal 
patient selection criteria.10 This case series 
provides valuable insight into the role of 
mechanical thrombectomy in the treatment 
of medically refractory cerebral venous 
thrombosis, highlighting the potential for 
signi�cant�improvements�in�patient�outcomes�
when standard medical therapy fails.
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