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Abstract

Int roduct ion: Cerebral venous thrombosis (CVT) is a mult ifactorial process with a wide 
clinical spect rum and many associated risk factors (RF) that  could be complicated with 
venous infarct ion (VI). We study the infl uence of RF in the developing of venous infarct ion 
in pat ients with CVT.
Pat ient s and met hods: An observat ional study with consecut ive inclusion of pat ients with 
CVT diagnosis admit ted to the St roke Unit  of a Neurology Department  between 1995 and 
2007. RF were ident ifi ed and their dist ribut ion according to the presence of VI was 
analysed.
Result s: A total of 52 pat ients were included (37 female; 71.15%) with mean age of 46.73 
years (range 18-78 years). The most  frequent  RF associated with CVT were thrombophilia 
(26.92%) and oral cont racept ives (OC) (25% of all the pat ients and in 35.13% of females). 
The most  frequent  RF in pat ients with venous infarct ion was thrombophilia (40.9%), 
whilst  in the CVT group without  venous infarct ion the use of oral cont racept ives 
predominated (26.7% of the total sample; 38% of females), with thrombophilic states 
only being detected in 16.5%. No cases of venous infarct ion were found in the group of 
pat ients with oral cont racept ives but  without  an associated thrombophilic state.
Conclusion: There appears to be a dif ferent  profi le of associated RF in pat ients with 
venous infarct ion associated to CVT, with the presence of thrombophilia prevailing.
© 2010 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Introduction

Cerebral venous thrombosis (CVT) is an infrequent  clinical 
ent ity (0.5% of the total number of st rokes)1 and comprises 
the occlusion of the fl ow in the cerebral venous system and 
its sinuses.2,3 From a pathogenic viewpoint , venous 
thrombosis is considered to be a cont inuous process in which 
the balance between the prothrombot ic and thrombolyt ic 
processes is disturbed, entailing, over t ime, the format ion 
of a venous thrombus. This format ion is due to factors 
related to Virchow’s t riad: venous stasis, alterat ions in 
vessel walls and changes in blood composit ion.3,4

Many risk factors have been ident ifi ed in associat ion with 
CVT as having addit ive effects in such a way that  CVT is, in 
the fi nal analysis, a mult ifactorial process.5,6 In fact , the 
presence of more than one risk factor ha been shown in up 
to 44% of pat ients.7 Those most  frequent ly associated with 
CVT are the use of oral cont racept ives and hereditary 
hypercoagulabilit y states.3 In addit ion, some studies have 
suggested that  the combinat ion of oral cont racept ives and 
thrombophilias considerably increases the risk of CVT.6,8-10

Bearing in mind the wide spect rum of risk factors, the 
clinical heterogeneity of CVT in terms of both their 
present ing pat tern (acute, sub-acute or chronic) and the 
accompanying symptoms, with or without  the presence of 
venous infarct ions, it  is possible that  some risk factors may 
be part icularly involved in the development  of the lat ter. 
On the other hand, there are so far no studies specifi cally 
analyzing the presence of dif ferent  mutat ions const raining 

a prothrombot ic state in pat ients with CVT when comparing 
pat ients with and without  venous infarct ion.

The purpose of the present  paper is to ident ify the risk 
factors infl uencing the development  of venous infarct ions 
in pat ients with CVT.

Patients and methods

Observat ional study with the inclusion of consecut ive 
pat ients diagnosed as having CVT and seen by the St roke 
Unit  in the Neurology Department  of our hospital between 
1995 and 2007. The sources for ident ifying pat ients has 
been the St roke Unit ’s database and the case histories of 
the pat ients admit ted to the Neurology Department  with a 
diagnosis of CVT.

For all pat ients, a note was taken of the following 
variables: age, gender, symptoms and the presence of the 
following risk factors: systemic infect ions or infect ions in 
nearby st ructures (head and neck), mechanical t riggers 
(neurosurgery, cranioencephalic t rauma and lumbar 
punctures performed in the month prior to the start  of 
clinical symptoms), infect ions, neoplasias, haematological 
alterat ions: thrombocytosis (platelet  fi gures in excess of 
400,000/ mcL), polyglobulia (haematocrit  above 50%), 
anaemia (presence of fewer than 4.2 x 106 erythrocytes per 
mm3 in males or fewer than 3.6 x 106/ mm3 in females), 
hereditary and acquired prothrombot ic states, vasculit is, 
systemic infl ammatory diseases, pregnancy, puerperium, 

PALABRAS CLAVE
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¿Infl uyen los factores de riesgo de trombosis venosa cerebral en el desarrollo de 

infarto venoso asociado?

Resumen

Int roducción: La t rombosis venosa cerebral (TVC) es un proceso mult ifactorial con amplio 
espect ro clínico y de factores de riesgo (FR), que puede presentar o no infarto venoso. 
Estudiamos los FR que infl uyen en el desarrollo del infarto venoso en pacientes con diag-
nóst ico de TVC.
Pacient es y mét odos: Estudio observacional con inclusión de pacientes consecut ivos con 
diagnóst ico de TVC atendidos por la Unidad de Ictus del servicio de Neurología ent re los 
años 1995 y 2007. Se ident ifi can los FR y se analiza su dist ribución en función de la pre-
sencia del infarto venoso.
Result ados: Se incluyeron 52 pacientes (37 muj eres; 71,15%) con edad media de 46,73 
años (18-78 años). Los factores de riesgo de TVC más frecuentes fueron los estados de 
hipercoagulabilidad hereditarios (26,92%) y el uso de ant iconcept ivos orales (ACO) (25% 
del total muest ral y 35,13% de las muj eres). Ent re los FR ident ifi cados en pacientes con 
infarto venoso predominan los t rastornos de hipercoagulabilidad hereditarios (40,9%) 
mient ras que en los casos sin infarto venoso, el factor más frecuente es el uso de ACO 
(26,7%; 38% de las muj eres), estando presentes los estados de hipercoagulabilidad sólo 
en el 16,5%. No observamos ningún caso de infarto venoso con t ratamiento ACO y sin 
estado de hipercoagulabilidad asociado.
Conclusiones: En los pacientes con infarto venoso asociado a TVC parece exist ir un dife-
rente perfi l de factores de riesgo asociado, predominando la presencia de estados pro-
t rombót icos hereditarios.
© 2010 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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infect ions, consumpt ion of medicinal or other drugs, and 
dehydrat ion. The hypercoagulabilit y study included the 
determinat ion of hyperhomocysteinaemia, ant i-phospholipid 
ant ibodies, defi cit  of protein S, defi cit  of protein C, 
resistance to act ivated protein C, defi cit  of ant ithrombin 
III,  defi cit  of factor II,  presence of factor V Leyden, mutat ion 
G20210A in prothrombin and mutat ion C667T in methylene 
tet rahydrofolate reductase (MTHFR). In some cases, no 
hypercoagulabilit y study was conducted at  the criterion of 
the physician responsible for the pat ient  as other grounds 
had been ident ifi ed for the CVT. Pat ients were considered 
to have ant i-phospholipid syndrome when they presented 
posit ive ant i-phospholipid ant ibodies (ant icardiolipin or 
lupus ant icoagulant ), potent ially also associate with a 
history of miscarriages. The diagnosis of venous infarct ion 
was based on the criteria of the Cerebrovascular Diseases 
Study Group of the Spanish Neurology Society.11 The 
neuroimaging techniques  used for diagnosis were computed 
tomography with cont rast , cerebral magnet ic resonance, 
cerebral magnet ic resonance angiography or cerebral 
arteriography using digital subt ract ion depending on each 
case and the criterion of the physician responsible for the 
pat ient .

All the data were included in a database (Microsoft ® 
offi ce Excel 2003) specifi cally designed for this study.

Statistical analysis

First  of all,  the results of the descript ive analysis are 
presented for the series, expressing the qualitat ive variables 
as numbers and percentage and the quant itat ive variables 
as mean, median, range and mode. Subsequent ly, a 
comparat ive analysis is given for the presence of risk factors 
depending on the presence of venous infarct ion using the 
Chi-square test .

Results

Fif t y-two pat ient s diagnosed as having CVT and seen 
during the study period were recruit ed.  Most  of  t hem, 37 
(71.15%),  were female.  The mean age of  t he pat ient s was 
46.73 years (range 18-87 years).  The sub-acute present ing 
form was the most  f requent  in 29 cases (55.77%),  and 
cephalea the most  f requent  symptom in 43 cases (82.69%), 
fol lowed by other symptoms (nausea,  vomit ing,  sensory 
defi cit ,  dizziness,  alt erat ions in language, involvement  of 
non-oculomotor cranial nerves) in 36 cases (69.23%). 
Twenty-four cases (46.15%) presented int racranial 
hypertension;  venous infarct ion was present  in 22 cases 
(42.30%),  of  which 11 cases (50%) were associated with 
bleeding (t able 1).  The characterist ics of  t he neuroimaging 
studies carried out  and the fi ndings in t hese are refl ected 
in t able 2.

Risk factors were ident ifi ed in 40 cases (76.92%), of which 
23 (44.23%) had two or more (fi g. 1). The most  frequent  
factor was the presence of hereditary prothrombot ic states 
(26.92%); followed by the use of oral cont racept ives, which 
appeared in 13 pat ients (25% of the total and 35.13% of the 
group of women and therefore the most  frequent  in this 
group) (table 3).

Table 1 Clinical characterist ics of the pat ients

N° (%) pat ients 

(N = 52)

Mean age 46.7 years (range: 

18-87 years)

Females/ males 37 (71.1%) /  15 

(28.8%)

Present at ion form

 Acute 21 (40.4%)

 Sub-acute 29 (55.8%)

 Chronic 2 (3.8%)

Neurological  manifest at ions

 Cephalea 43 (82.7%)

 Visual alterat ions 7 (13.5%)

 Pappiloedema 17 (32%)

 Paralysis of oculomotor nerves 7 (13.5%)

  Alterat ion in the level of 

consciousness

8 (15.4%)

 Alterat ion in behaviour 5 (9.6%)

 Hemiparesis 13 (25%)

 Part ial crises 0 (0%)

 Generalized crises 14 (26.9%)

 Others 36 (69.2%)

  Venous infarct ion/ no venous 

infarct ion

22 (42.3%) /  30 

(57.7%)

Table 2 Neuroimaging data

N° (%) of pat ients

Neuroimaging t echniques used for diagnosis

  Magnet ic resonance Angio-magnet ic 

resonance

49 (94.1%)

 Arteriography 2 (3.8%)

  Cont rast -enhanced computed 

tomography

1 (1.9%)

Venous st ruct ures af fect ed

 Superior longitudinal sinus 20 (38.4%)

 Inferior longitudinal sinus 0 (0.0%)

 Left  t ransverse sinus 26 (50.0%)

 Left  sagit tal sinus 14 (26.9%)

 Left  j ugular sinus 6 (11.5%)

 Right  t ransverse sinus 15 (28.8%)

 Right  sagit tal sinus 7 (13.4%)

 Right  j ugular sinus 3 (5.7%)

 St raight  sinus 15 (28.8%)

 Deep cerebral veins 5 (9.6%)

 Cort ical veins 2 (3.8%)

 Others (collateral,  cerebellous veins) 8 (15.3%)

  Pat ients with involvement  

of several venous st ructures

37 (71.1%)

Cerebral  infarct ion N=22 (42.3%)

 Left  hemisphere cerebral infarct ion 11 (21.1%)

 Right  hemisphere cerebral infarct ion 7 (13.4%)

 Bilateral cerebral infarct ion 2 (3.8%)

 Cerebellous infarct ion 2 (3.8%)
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A hypercoagulabilit y study was carried out  in 42 cases 
(80.77%). The most  hereditary prothrombot ic disorders 
were mutat ion C677T in the MTHFR gene and mutat ion 
G20210A in the prothrombin gene, present  in 4 pat ients 
each. More than one mutat ion was detected in two cases 
(4.76%): a combinat ion of factor V Leyden and mutat ion 

Table 3 Risk factors ident ifi ed in connect ion with cerebral 

venous thrombosis

Risk factor N° (%) pat ients

Local infect ion 2 (3.8%)

Syst emic infect ions 2 (3.8%)

Cranioencephal ic t rauma 2 (3.8%)

Surgery less t han 1 mont h previously 1 (1.9%)

Pregnancy 2 (3.8%)

Af t er miscarriage 1 (1.9%)

Previous miscarriages 2 (3.8%)

Use of  oral  cont racept ives (t ot al) 13 (25%)

 Females 13 (35.1%)

Cancer 1 (1.9%)

Thrombocyt osis 2 (3.8%)

Anaemia 5 (9.6%)

Polyglobul ia 6 (11.5%)

Infl ammat ory bowel disease 4 (7.6%)

Vascul it is (Behçet ’s disease, lupus) 2 (3.8%)

Thrombosis in anot her locat ion 5 (9.6%)

Drug use 1 (1.9%)

Hyperhomocyst einaemia 4 (7.6%)

Ant i-phosphol ipid ant ibodies 2 (3.8%)

Heredit ary hypercoagulabil i t y 14 (26.9%)

Increased fact or VIII 1 (1.9%)

Defi cit  of  S prot ein 2 (3.8%)

Defi cit  of  fact or II 1 (1.9%)

Fact or V Leyden 2 (3.8%)

Mut at ion G20210A in prot hrombin 4 (7.6%)

Mut at ion C667T in MTHFR 4 (7.6%)

Defi cit  of  ant it hrombin III 0 (0.0%)

risk factors

risk factors

risk factor

risk factors

risk factors

risk factors

Figure 1 Dist ribut ion by number of risk factors ident ifi ed.

Figure 2 Dist ribut ion of prothrombot ic factors according to the presence or otherwise of venous infarct ion.

Increased factor VIII
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G20210A in prothrombin, and mutat ion G20210A in 
prothrombin and C677T in MTHFR.

The combinat ion of risk factors most  frequent ly associated 
with cerebral venous thromboses involved the use of oral 
cont racept ives together with the presence of hereditary 
thrombophilias (such as the presence of the factor V Leyden, 
mutat ion G20210A in prothrombin, mutat ion C677T in 
MTHFR, resistance to act ivated protein C and defi cit  of 
protein S), which appeared in 7 cases (13.46% with respect  
to the total number of pat ients and in 18.92% of women).

When analyzing the dist ribut ion of the risk factors in the 
existence or otherwise of cerebral venous infarct ion, we 
see that  the most  frequent  factor for pat ients with venous 
infarct ion was the presence of hereditary prothrombot ic 
states (40.9%), which were only present  in 16.7% of pat ients 
without  venous infarct ion; the most  frequent  risk factor in 
this group was the use of oral cont racept ives (table 4).

It  should be pointed out  that  all females with a venous 
infarct ion who were also taking oral cont racept ives were 
associated, in addit ion, to a hereditary hypercoagulabilit y 
disorder (5/ 5), versus only 2/ 8 cases with cerebral venous 
thrombosis without  venous infarct ion (p<0.05).

No mutat ions (defi cit  of protein S, increase in factor VIII,  
defi cit  of factor II,  presence of factor V Leyden and defi cit  
of ant ithrombin III) were found in the pat ients who did not  
develop venous infarct ion (fi g. 2).

Discussion

So far, the most  complete analysis of risk factors for CVT 
comes from the internat ional ISCVT study3 which collated 
data on 624 pat ients from 89 cent res in 21 count ries. The 
most  frequent  was the use of oral cont racept ives (54.30% in 
females), followed by the presence of hereditary 
thrombophilias (22.40%). Nonetheless, there was no specifi c 
analysis of the type of thrombophilia and there were 
dif ferences in the pat tern of risk factors in those pat ients 
who developed venous infarct ion.

Other studies analyzing the frequency of these risk 
factors in specifi c geographical areas such as the Lebanon, 
Brazil,  Canada, Germany and Britain coincide in the 
importance given to hereditary prothrombot ic states, with 
the most  frequent  being mutat ion C667T in MTHFR (33-
50%), factor V Leyden (13-31%) and mutat ion G20210A in 
prothrombin (8-23%).12-17 In Spain, there are data from a 
series studied in Gran Canaria showing a dominance of the 
G20210A mutat ion in prothrombin (28%).17 Another series in 
Ciudad Real showed a wide variety of aet iologies, with the 
most  frequent  being the relat ionship with puerperium and, 
within this, only one pat ient  was found to have a defi cit  of 
factor V Leyden.18 In another study in Madrid, the most  
frequent  risk factor found was hereditary prothrombot ic 
disorders (20.3%) and, among these, the most  frequent  

Table 4 Risk factors ident ifi ed in connect ion with cerebral venous thrombosis whether or not  associated with venous 

infarct ion

Associated risk factor Pat ients with venous 

infarct ion (N = 22)

Pat ients without  venous 

infarct ion (N = 30)

p

N° of pat ients % N° of pat ients %  

Local infect ion 0 0% 2 6.7% NS

Systemic infect ions 1 4.5% 1 3.3% NS

Cranioencephalic t rauma 2 9.09% 0 0% NS

Surgery less than 1 month previously 0 0% 1 3.3% NS

Pregnancy 0 0% 2 6.7% NS

After miscarriage 1 4.5% 1 3.3% NS

Previous miscarriages 1 4.5% 1 3.3% NS

Use of oral cont racept ives 5 22.7% 8 26.7% NS

Use of oral cont racept ives (females) 5 31.2% 8 38% NS

Cancer 1 4.5% 0 0% NS

Thrombocytosis 2 9% 0 0% NS

Anaemia 3 13.6% 2 6.7% p=0,056

Polyglobulia 5 22.7% 1 3.3% NS

Infl ammatory bowel disease 2 9.0% 2 6.7% NS

Vasculit is 0 0% 2 6.7% NS

Venous thrombosis in another locat ion 2 9.0% 3 0.1% NS

Drug use 0 0% 1 3.3% NS

Hyperhomocysteinaemia 2 9.0% 2 6.7% NS

Ant i-phospholipid syndrome 1 4.5% 1 3.3% NS

Hereditary hypercoagulabilit y disorder 9 40.9% 5 16.7% p=0,051

Oral cont racept ives and associated 

hypercoagulabilit y disorder (females)

5 31.2% 2 9.6% p<0,05

Oral cont racept ives without  associated 

hypercoagulabilit y disorder (females)

0 0% 6 28.5% NS
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were mutat ion G20210A in prothrombin (12.7%) and factor 
V Leyden (3.8%).19 Our study confi rmed the important  
associat ion with hereditary thrombophilic disorders in 
pat ients with CVT (mutat ion C667T in MTHFR and mutat ion 
G20210A in prothrombin were the most  frequent ) as well as 
the infl uence of taking oral cont racept ives in the female 
group.

The use of oral cont racept ives is present  in a large 
percentage of women with cerebral venous thrombosis (12-
84%).8,12,14,17,20 However, the associat ion between taking oral 
cont racept ives with hereditary prothrombot ic states and 
the onset  of CVT and venous infarct ion has not  been 
specifi cally analyzed.

The main fi nding of our study is the verifi cat ion of a 
dif ferent  profi le of risk factors in the cases of CVT with 
venous infarct ion; hereditary prothrombot ic factors 
predominate, appearing in up to 40% of cases. On the other 
hand, even though no signifi cant  dif ferences are seen in the 
percentage of women under t reatment  with oral 
cont racept ives suffering from CVT with or without  venous 
infarct ion, it  is st riking that  only those cases associat ing the 
use of oral cont racept ives and hereditary hypercoagulabilit y 
disorders presented venous infarct ion. This suggests that  
the use of oral cont racept ives might  not  be a suffi cient  
factor to t rigger venous infarct ions in pat ients with CVT, but  
might  require associat ion with a hereditary prothrombot ic 
factor.

Prior series have described the importance of 
thrombophilias and the use of oral cont racept ives as factors 
related to CVT, but  they had not  specifi cally analyzed the 
presence of venous infarct ions associated with these, nor 
the relat ionship between venous infarct ions and risk 
factors6,8-10 This is important  as the presence of venous 
infarct ions, part icularly haemorrhagic infarct ions, are 
predictors for a poor prognosis in terms of both mortalit y 
and morbidity of CVT4,20,21 and they may entail a lower 
survival and the presence of greater sequelae.

Furthermore, we have observed that  resistance to 
act ivated protein C, defi cit  of protein S, defi cit  of factor II 
and factor V Leyden only appear in pat ients with venous 
infarct ion, suggest ing that  there might  be a dif ferent  
dist ribut ion profi le for thrombophilic alterat ions in pat ients 
with and without  venous infarct ion. Nonetheless, in order 
to be able to verify this, it  would be necessary to conduct  a 
study with a larger sample size. In addit ion, it  would have 
been interest ing to carry out  a mult i-variant  study to 
evaluate whether there is any infl uence by other factors on 
the development  of venous infarct ion, but  this was not  
possible because of the small size of the series.

The tendency to a greater presence of anaemia in the 
group of pat ients with venous infarct ion (13.6%) than 
without  it  (6.7%) is noteworthy. Although anaemia is a 
known cause of cerebral venous thrombosis appearing in up 
to 9.2% of cases,3 there are no data relat ing it  specifi cally 
to the development  or otherwise of venous infarct ion.

Although previous studies have pointed to the importance 
of the use of oral cont racept ives as a risk factor, our study 
adds the observat ion that  it  is probably necessary to suffer 
simultaneously from prothrombot ic disorders for the 
development  of venous infarct ions. To this end, it  would be 
recommendable to conduct  hypercoagulabilit y studies in 

pat ients in whom t reatment  with oral cont racept ives is 
going to be started. Studies with a larger sample size might  
offer more insight  into a possible associat ion between CVT 
in venous infarct ions and hypercoagulabilit y states, as well 
as the role of the use of oral cont racept ives in their onset .

In conclusion, the most  frequent  risk factor for the 
development  of venous infarct ion associated with CVT is 
the existence of a hereditary prothrombot ic state (in up to 
40% of pat ients). The risk of oral cont racept ives seems to 
be determined by co-existence alongside a hypercoagulabilit y 
state that  would boost  the prothrombot ic effects.
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