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Abstract

Objective: Isolated cortical vein thrombosis (ICVT) is a distinct subtype of 

cerebral venous and sinus thrombosis (CVT). Due to the rarity of ICVT, limited 

knowledge on its clinical and radiological manifestations is available. 

Methods: We performed a systematic review of published data on ICVT. ICVT 

had to have been diagnosed by MRI, conventional angiography, CT-venography, 

autopsy, or surgery. Cases with concurrent thrombosis of a cerebral sinus were 

excluded. 

Results: Out of 140 potentially relevant studies, 40 were included in the analysis, 

reporting a total of 104 patients. All studies were retrospective case reports 

and case series. Mean age was 40 and 68% were female. The most common 

symptoms were headache (71%), seizures (57%) and focal neurological deficits 

(58%). Papilledema was not reported in any patient and increased cerebrospinal 

fluid pressure was reported only in 2 patients. Infection (20%), lumbar puncture 

(16%), pregnancy or puerperium (34% of women), and oral contraceptive use 

(22% of women) were the most frequently identified risk factors. Most cases 

(71%) were diagnosed with MRI, but conventional angiography was also 

performed in 45%. On imaging, 83% had a parenchymal brain lesion and in 

21% subarachnoid hemorrhage was present. 79 % of all patients were treated 

with anticoagulation. Mortality at discharge was 7%. 

Conclusions: Signs of increased intracranial pressure are less common in ICVT 

compared to CVT. MRI and in some cases conventional angiography are the 

most frequently used diagnostic modalities and, similar to CVT, anticoagulation 

is the most widely used therapy.
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Introduction

Thrombosis of the cerebral cortical veins is usually seen in conjunction with 

thrombosis of a major cerebral sinus (cerebral venous and sinus thrombosis, 

CVT).1, 2 The syndrome of isolated cortical vein thrombosis (ICVT), i.e. without 

thrombosis a cerebral sinus, is exceptionally rare and has been reported only 

in case reports and small case series. Because of the paucity of scientific data, 

little is known about its clinical manifestations, treatment and outcome. The 

diagnosis of ICVT is difficult, not only because of its rarity, but also because – 

unlike the cerebral sinuses – the anatomy of the cortical veins is variable.3 Due 

to these difficulties, there is often a delay in the diagnosis, or patients are initially 

misdiagnosed, sometimes with severe consequences.4 The aim of the current 

study was to perform a systematic review of published cases on ICVT. 

Methods

We searched Medline and EMBASE (both until July 1st 2013) for publications 

on ICVT, using the search terms ‘cortical vein thrombosis’ and ‘cortical venous 

thrombosis’. Potentially relevant publications were selected for full length 

review. We screened reference lists of included papers for additional relevant 

studies. Only papers with original data were eligible. ICVT had to have been 

diagnosed by MRI, conventional angiography, CT-venography, or at surgery or 

autopsy. Cases with concurrent thrombosis of a cerebral sinus or with isolated 

thrombosis of the deep venous system were excluded. Studies describing 

both CVT and ICVT cases were included only if the required data from the ICVT 

patients could be extracted. Papers written in English, French, German, Spanish, 

Portuguese, or Dutch were eligible. Publications in other languages were only 

selected if they had an English abstract with sufficient data for our analysis. 

From each publication, we extracted information on demographics, clinical 

manifestations, risk factors, ancillary investigations, treatment, and outcome. 
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Results

We identified 898 publications, of which we selected 140 potentially relevant 

papers for full length review. Of these, 40 papers fulfilled the inclusion criteria. 

All studies were retrospective case reports or case series, describing 1 to 32 

cases per publication (supplemental table and references). In total, we found 

104 patients with ICVT. The clinical characteristics and risk factors are shown 

in table 1. The mean age was 40 and 68% of patients were female. The mean 

interval from symptom onset to diagnosis was 12 days (median 6 days). Seventy-

one percent of patients reported headache, 57% suffered from seizures, and 

focal neurological deficits were found in 58%. Fundoscopy was performed in 

45 patients; none of these patients had papilledema. Oral contraceptive use 

and pregnancy (including puerperium) were the most frequently identified 

thrombotic risk factors, reported in 22% and 34% of women respectively. Other 

risk factors were infection (20%) and lumbar puncture (16%).

Table 1: Clinical characteristics and risk factors

Characteristic n/N (%)a

Demographics

Mean age (SD)b 40 year (17)

Sex (% female) 49/72 (68%)

Clinical characteristics

Mean duration symptom onset – diagnosis (SD)c 12 days (29)

Mean duration admission – diagnosis (SD)d 8 days (25)

Headache 45/63 (71%)

Papilledema 0/45 (0%)

Seizures 59/104 (57%)

Focal neurological deficit 60/103 (58%)

Comatose 2/93 (2%)

Risk factors

Oral contraceptive use (% of women) 8/37 (22%)

Pregnancy or puerperium (% of women) 14/41 (34%)

Infection 18/89 (20%)

Genetic thrombophilia 10/102 (10%)

Lumbar puncture 13/80 (16%)

Malignancy 5/103 (5%)

aCategorical variables are given as n/N, where n is the number of patients in which the variable was 
present and N the total number of patients for which that particular variable was reported. The 
percentage is given between brackets. bCalculated from data of 72 patients. cCalculated from data of 36 
patients. dCalculated from data of 37 patients.
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Almost all patients underwent MRI of the brain (table 2). In 71% of patients 

MRI established the diagnosis of ICVT. Conventional angiography was 

performed 45%. Thirteen patients (22%) underwent lumbar puncture as part 

of the diagnostic work-up. Cerebrospinal fluid (CSF) pressure was reported in 

11 and only 2 cases had an increased pressure. Both these patients also had 

large cerebral lesions with mass effect.5 Eighty-three percent of patients had 

a parenchymal brain lesion at imaging: hemorrhagic (hemorrhagic infarct 

or intracerebral hemorrhage) in 47% and localized edema in 38%. In 21% of 

patients localized subarachnoid hemorrhage was present.

Table 2: Ancillary investigations, treatment and outcome

Characteristic n/N (%)a

Ancillary investigations performed

CT-scan 40/94 (43%)

MRI 92/94 (98%)

Conventional angiography 30/66 (45%)

Lumbar puncture 13/59 (22%)

Increased ICP (of patients who underwent LP)b 2/11 (18%)

Radiological findings

Hemorrhagic lesionc 34/72 (47%)

Cerebral edema 27/72 (38%)

Any parenchymal brain lesiond 59/71 (83%)

Bilateral parenchymal lesions 2/54 (4%)

Subarachnoid hemorrhage 13/63 (21%)

Treatment and outcome

Anticoagulation 75/95 (79%)

Anti-epileptic drugs 32/63 (51%)

Endovascular thrombolysis 0/95 (0%)

Decompressive craniectomy 4/96 (4%)

Mortality at discharge 7/103 (7%)

aCategorical variables are given as n/N, where n is the number of patients in which the variable was 
present and N the total number of patients for which that particular variable was reported. The 
percentage is given between brackets. bIn 2 patients who underwent lumbar puncture, the ICP was not 
measured. cHemorrhagic infarct or intracerebral hemorrhage. dDefined as localized edema, hemorrhagic 
infarct, or intracerebral hemorrhage. ICP = intracranial pressure.

Most patients (79%) were treated with anticoagulation (table 2). Four percent 

underwent decompressive craniectomy because of impending cerebral 

herniation. Endovascular thrombolysis was not performed in any patient. The 

mortality at discharge was 7%. 

27933_Coutinho .indd   75 31-01-14   12:49



Chapter 5

76

Discussion

This is the first systematic review of the literature on isolated cortical vein 

thrombosis. Comparison of our data to the International Study on Cerebral 

Vein and Dural Sinus Thrombosis (ISCVT) shows that the demographics and 

clinical manifestations of ICVT largely coincide with those of CVT.6 However, 

papilledema, a sign of increased intracranial pressure, was not reported in any 

patient with ICVT, compared to 28% of patients with CVT (p<0.001). Headache 

was also less common in ICVT (71 vs. 89%, p<0.001), although still present in most 

cases. The almost invariable presence of headache in CVT is partly explained by 

intracranial hypertension in this condition. Since in ICVT the venous outflow 

through the large sinuses is not affected, intracranial hypertension is not likely 

to occur. The absence of papilledema in these cases and the lower frequency 

of headache supports this hypothesis. Furthermore, in older studies among 

patients with CVT – when lumbar puncture was still routinely performed – 

increased CSF pressure was a very common finding.7 Among patients with ICVT, 

however, only 2/11 patients had increased CSF pressure. Both these patients 

had a large venous infarct which might explain the increased CSF pressure.

A parenchymal brain lesion (localized edema, hemorrhagic infarct, or 

intracerebral hemorrhage) was present in the majority of patients with ICVT 

(83%), more often than in patients with CVT (63%, p<0.001).6 This is in agreement 

with the idea that the causative mechanism for venous (hemorrhagic) infarcts 

is thrombosis of cortical veins, since not all patients with CVT have thrombosis 

of a cortical vein.8 On the other hand, the high frequency of venous infarcts 

in ICVT could also be the result of selection bias, since case reports tend to 

describe more severe cases. Also, without such infarcts the diagnosis ICVT is 

even more difficult. Patients without visible brain lesions and thus with less 

severe neurological symptoms, may be misdiagnosed more often and even be 

missed altogether.

The risk factors identified in patients with ICVT are similar to those of CVT 

cases.6 Unexpectedly, however, we found a high number of patients (13) who 

developed ICVT after lumbar puncture. In the majority of these cases, this was 

the result of accidental dural puncture following epidural anesthesia. Neurologic 

complications, such as CVT or ICVT, are the most feared complication of epidural 
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anesthesia and thus they are probably overrepresented as case reports in the 

literature. A genuine higher risk of ICVT, as compared to CVT, after lumbar 

puncture is unlikely.

Diagnosing ICVT is difficult, as can be deducted from the long interval from 

admission to diagnosis and the wide range of ancillary investigations performed. 

Notably, CT-venography, which is an accepted method for diagnosing CVT, was 

rarely used. MRI was the most frequently used imaging method, especially in 

more recent studies. When MRI is performed, a T2* gradient echo sequence 

should be included, since this is the most sensitive technique to demonstrate 

the presence of a thrombus in a cortical vein.3 In difficult cases, however, even 

MRI can be non-diagnostic, and conventional angiography may still be required.

In the absence of data on the treatment of patients with ICVT, it seems prudent 

to extrapolate the guidelines on the treatment of CVT.9 Anticoagulation with 

therapeutic doses of heparin therefore appears to be the primary treatment, 

which was indeed used in most patients in our review. In rare cases where 

impending herniation occurs, decompressive craniectomy should be performed, 

similar to CVT 10. Endovascular thrombolysis does not seem an option since the 

cortical veins cannot be reached with a microcatheter without a high risk of 

perforation. The early mortality of 7% in the published cases is similar to the 

mortality in CVT (4.3% in the ISCVT study). 

In conclusion, our systematic review shows that signs of increased intracranial 

pressure are less common in isolated cortical vein thrombosis compared to CVT, 

while localized cerebral edema or hemorrhagic lesions are more frequent in ICVT. 

MRI and conventional angiography are the most frequently used diagnostic 

modalities and, similar to CVT, anticoagulation is the most widely used therapy.
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Supplemental table: study characteristics

First author Year of 
publication

Nr. of 
patients* 

Mode of 
diagnosis

Selection of specific patients

Ishiwata 1 1985 1 DSA None

Milandre 2 1989 1 DSA None

Yokota 3 1990 1 DSA None

DiNubile 4 1990 9 DSA, autopsy 
or surgery

Sepsis related

Chang 5 1995 1 DSA None

Vuillier 6 1996 1 DSA Genetic thrombophilia

Jacobs 7 1996 4 DSA None

Derdeyn 8 1998 1 DSA Ulcerative colitis

Rudolf 9 1999 1 Surgery None

Park 10 1999 1 DSA None

Minadeo 11 1999 1 MRI None

Stocks 12 2000 1 MRI Pregnancy and epidural anesthesia

Ahn 13 2003 1 MRI None

Chang 14 2004 3 MRI Subarachnoid hemorrhage present

Duncan 15 2005 1 DSA None

Rubí 16 2005 1 MRI None

Urban 17 2005 4 MRI or DSA None

Sagduyu 18 2006 32 MRI None

Lai 19 2007 1 MRI Spontaneous intracranial hypotension

Katzin 20 2007 1 CT-venography Pregnancy and epidural anesthesia

Richard 21 2007 1 MRI Spontaneous intracranial hypotension

Wang 22 2007 1 DSA Spontaneous intracranial hypotension

Chakraborty 23 2008 1 MRI None

Sharma 24 2009 1 MRI None

Boukobza 25 2009 8 MRI None

Albayram 26 2009 1 MRI Epidural anesthesia

Thamburaj 27 2009 1 MRI Leukemia

Sasidharan 28 2009 1 MRI None

Bittencourt 29 2009 1 MRI Subarachnoid hemorrhage present

Sinha 30 2010 1 MRI After lumbar puncture

Yildiz 31 2010 3 MRI Epidural anesthesia

Morris 32 2010 1 DSA Subarachnoid hemorrhage present

Oda 33 2011 3 MRI or DSA Subarachnoid hemorrhage present

Rathakrishnan 34 2011 5 MRI or DSA None

Fiala 35 2012 1 MRI Pregnancy and epidural anesthesia

Xue 36 2013 3 MRI None

Laverse 37 2013 1 MRI Pregnancy and epidural anesthesia

Khosravi 38 2013 1 MRI None 

Hamamoto 39 2013 1 DSA Sickle cell disease

Adatia 40 2013 1 MRI After lumbar puncture

*Only the number of patients with ICVT is provided. The original publication may describe additional 
patients. DSA = digital substraction angiography
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