
www.irdrjournal.com

Intractable & Rare Diseases Research. 2012; 1(1):23-26. 23

The etiologies of new cases of cerebral venous sinus thrombosis 
reported in the past year

Ran Meng1,2,3, Xunming Ji2,*, Xiaoying Wang3, Yuchuan Ding2,4 

1 Department of Neurology, Beijing Shijitan Hospital affiliated Capital Medical University, The Ninth Clinical Medical College of 
Peking University, Beijing, China;

2 Department of Neurosurgery, Cerebral Vascular Diseases Research Institute(China-America Joint Institute of Neuroscience), 
Xuanwu Hospital, Capital Medical University, Key Lab of Neurodegenerative Diseases of Ministry of Education, Beijing, 
China;

3 Deepartment of Neurology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA;
4 Department of Neurosurgery, Wayne State University School of Medicine, Detroit, MI, USA.

*Address correspondence to:
Dr. Xunming Ji, Cerebrovascular Diseases Research 
Institute (China-America Joint Institute of Neuroscience), 
Xuanwu Hospital, Capital Medical University, Beijing 
100053, China.
E-mail: jixm70@hotmail.com

1. Introduction

Cerebral venous sinus thrombosis (CVST) is an 
uncommon but life-threatening stroke subtype caused 
by clotting of blood in cerebral venous or dural sinuses, 
and, in rare cases, cortical veins, with extremely 
diverse clinical features, predisposing factors, brain 
imaging findings, and outcomes (1,2). Predisposing 
clinical conditions usually combine to constitute an 
underlying etiology. It is a rare but potentially fatal 
cause of acute neurological deterioration previously 
related to otomastoid, orbit, and central face cutaneous 
infections, pregnancy and complications associated with 
the postpartum period, and oral contraceptives (2). With 
the advent of antibiotics and improved medical care for 

women, infections and the postpartum period have been 
controlled, so these conditions have accounted for fewer 
cases of CVST. In recent years, new risk factors for 
CVST have emerged as people are living longer. Here, 
papers published last year and common and uncommon 
etiologies of CVST at this time have been summarized in 
order to broaden perspectives on the etiologies of CVST.

2. Search strategy and data extraction

MEDLINE and PUBMED databases were searched for 
articles in English on etiologies of CVST, including 
case control, cohort, and case series studies and case 
reports published in peer-reviewed journals from 
September 2010 to October 2011.

3. Features and etiologies of CVST

The features and etiologies of CVST in cases reported 
this year are summarized in Table 1. Patients in these 
cases were of various ages, from neonates to 56-year-
old; most susceptible were younger individuals and 
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women. The average age of onset (Figure 1) was 27.99 
± 12.22 years, females accounting for 71.4% of patients 
and males accounting for 28.6% (Female:Male = 2.5:1). 
The etiologies of cohort CVST cases reported this 
year varied. Joining known etiologies were some new 
risk factors. Contraceptive use accounted for 17.9% 
of cases and included oral contraceptives in 10.7% 
and use of a local contraceptive (NuvaRing) in 7.2%. 
Other common etiologies were hematological diseases 
(14.3%), a hypocoagulable state (7.2%), systemic 
cancer and other malignant hematological diseases 
(7.2%), a hypercoagulable state (type I antithrombin 
deficiency), and trauma (7.2%). Infection was rare as an 
etiology in these cohort cases while oral contraceptives 
were a predominant risk factor. There were, however, 
14.3% of cases that had no clear etiology. Uncommon 
etiologies include spontaneous intracranial hypotension 

(SIH), hyperthyroidism, paroxysmal nocturnal 
hemoglobinuria, ruptured intracavernous carotid artery 
aneurysm, dural scalp and intracranial hemangiomas, 
sickle cell disease, polycythemia, and iron deficiency 
anemia (Table 1). Unknown etiologies account for 
14.3% of cases of CVST, which is a rather high figure 
as a percentage of all etiologies, and this finding agrees 
with the results of a previous study (1).

4. DiscussionDiscussion

At this point, the predominant etiologies of CVST 
are oral contraceptives, hematological disorders, a 
hypercoagulable state, trauma, cancer, and pregnancy 
and complications associated with the postpartum 
period, but some newly emerged risk factors warrant 
more attention.
 NuvaRing, a combined contraceptive vaginal ring, 
is a contraceptive widely used as an alternative to oral 
contraceptives with a purported advantage of allowing 
lower hormonal doses, thus potentially presenting less 
of a risk for venous thromboembolism (4). However, 
CVST has recently been noted in association with the 
use of a contraceptive ring, and these cases deserve 
attention (4,5). That is, both oral and local contraceptive 
use carry a risk of CVST. Emergency physicians 
should keep in mind that patients using NuvaRing have 
an increased risk of CVST. That said, there is still a 
need for large randomized and control studies of the 
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Figure 1. Age of onset in patients with cerebral venous 
sinus thrombosis.

Table 1. Cerebral venous sinus thrombosis cases reported in the past year

Case number

  1
  2
  3
  4
  5
  6
  7
  8
  9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

SIH means spontaneous intracranial hypotension. Vaginal rings mean contraceptives like NuvaRing (a combined vaginal contraceptive ring). 

Etiology 

Unknown
Unknown
Unknown
Unknown 
Vaginal rings
Vaginal rings
High-voltage electrical burns 
Oral contraceptives
Oral contraceptives
Oral contraceptives
SIH
SIH
The postpartum period 
Paroxysmal nocturnal hemoglobinuria
Pregnancy
Mutations in factor V Leiden and MTHFR A1298C
Hyperthyroidism
Choriocarcinoma
Factor V Leiden mutation
Chemotherapy for acute lymphoblastic leukemia
HIV+ protein S deficiency
Trauma
Ruptured intracavernous carotid artery aneurysm
Dural scalp and intracranial hemangiomas
Sickle-cell disease
Polycythemia
Type I antithrombin deficiency 
Iron deficiency anemia

Age

41
32
52
18
28
32
10
20
21
45
35
26
19
44
33
56
  8
33
12
  4
30
30
55

4 months
42
31
25

18 months

Gender

F
F
F
F
F
F
F
F
F
F
M
M
F 
M
F
F
F
F
M 
M
M
F
F
F
F
M
F
M

First author (Ref. No.)

Nimjee SM (3)
Levy M (6)
David Oehme (10)
Christopher T. Shah (30)
Kolacki C (4)
Fugate JE (5)
Singh G (8)
Min J (7)
Slankamenac P (9)
Wong VS (31)
Dangra VR (10)
Yoon KW (13)
McCaulley JA (12)
van Eimeren VF (15)
Ferreira MM (16)
Ozkurt S (17)
van Eimeren VF (15)
May T (18)
Yilmaz S (20)
Wang TY (21)
Modi M (22)
Fahim DK (24)
Aldea S (25)
Nahed BV (26)
Vassilopoulou S (32)
Raval M (27)
Sharpe CJ (28)
Habis A (29)

Published year

2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2010
2010
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superior sagittal sinus. J Clin Neurosci. 2011; 18: 
1552-1554. 

9.	 Slankamenac	P,	Zivanović	Z,	Jesić	A,	Vitić	B,	Ruzicka-
Kaloci	S,	Divjak	I,	Jovicević	M,	Sekulić	S.	Does	massive	
cerebral venous thrombosis mean poor outcome? 
Med Glas Ljek komore Zenicko-doboj kantona. 2011; 
8:293-295.

10. Dangra VR, Sharma YB, Bharucha NE, Deopujari 
CE. An interesting case of headache. Ann Indian Acad 
Neurol. 2011; 14:130-132.

11. Oehme D, Madan A, Rosenfeld JV. Headache, collapse 
and coma. Deep cerebral venous sinus thrombosis. J Clin 
Neurosci. 2011;18:946.

12. McCaulley JA, Pates JA. Postpartum cerebral venous 
thrombosis. Obstet Gynecol. 2011; 118:423-425.

13. Yoon KW, Cho MK, Kim YJ, Lee SK. Sinus thrombosis 
in a patient with intracranial hypotension: a suggested 
hypothesis of venous stasis. a case report. Interv 
Neuroradiol. 2011; 17:248-251. 

14. Bi S, Fan J, Dong J, Liu Q. An unusual cause of 
cerebral venous sinus thrombosis. Paroxysmal nocturnal 
hemoglobinuria. Neurosciences (Riyadh). 2011; 
16:267-269.

15. van Eimeren VF, Billinghurst L, Askalan R, Laughlin 
S, Brandão LR, Williams S, Kahr WH. Cerebral sinus 
venous thrombosis in a child with hyperthyroidism. 
Pediatr Blood Cancer. 2012; 58:107-108.

16. Ferreira MM, Rios AC, Fragata I, Baptista JT, Manaças R, 
Reis J. Cerebral venous thrombosis imagiologic features 
in a pregnant woman. Acta Med Port. 2011; 24:193-198. 
(in Portuguese)

17. Ozkurt S, Temiz G, Saylisoy S, Soydan M. Cerebral 
sinovenous thrombosis associated with factor V Leiden 
and methylenetetrahydrofolate reductase A1298C 
mutation in adult membranous glomerulonephritis. Ren 
Fail. 2011; 33:524-527. 

18. May T, Rabinowe SN, Berkowitz RS, Goldstein DP. 
Cerebral venous sinus thrombosis presenting as cerebral 
metastasis in a patient with choriocarcinoma following a 
non-molar gestation. Gynecol Oncol. 2011; 122:199-200. 

19. Hoeren M, Hader C, Strümpell S, Weiller C, Reinhard M. 
Peripartum angiopathy with simultaneous sinus venous 
thrombosis, cervical artery dissection and cerebral 
arterial vasoconstriction. J Neurol. 2011; 258:2080-2082.

20. Yilmaz S, Serdaroglu G, Unver H, Akcay A, Gokben 
S, Tekgul H. Recurrent pseudotumor cerebri in 
childhood: A case of neuro-Behçet disease complicated 
with thrombotic risk factors. J Child Neurol. 2011; 
26:881-884. 

21. Wang TY, Yen HJ, Hung GY, Hsieh MY, Tang RB. A 
rare complication in a child undergoing chemotherapy 
for acute lymphoblastic leukemia: Superior sagittal sinus 
thrombosis. J Chin Med Assoc. 2011; 74:183-187. 

22. Modi M, Singla V, Ahluwalia J, Sharma A, Prabhakar S, 
Khandelwal N, Duberkar D. HIV infection presenting 
as cerebral venous sinus thrombosis. Am J Emerg Med. 
2011. doi:10.1016/j.ajem.2011.01.022

23. Harrahill M. An unusual case of cerebral venous sinus 
thrombosis in a trauma patient. J Emerg Nurs. 2011; 
37:203-204.

24. Fahim DK, Luo L, Patel AJ, Robertson CS, Gopinath SP. 
Pulmonary embolus from acute superior sagittal sinus 
thrombosis secondary to skull fracture: Case report. 
Neurosurgery. 2011; 68:E1756-1760.

25. Aldea S, Guedin P, Roccatagliata L, Boulin A, Auliac S, 

relationship between local contraceptive use and the 
onset of CVST.
 SIH caused by a cerebrospinal fluid (CSF) leak is 
another reported risk factor for CVST. SIH may change 
the velocity of the cerebral blood flow and cause 
thrombosis (10,13).
 However, case reports are just individual instances 
and do not represent general facts. Thus, newly 
emerging risk factors for CVST need to be studied 
further. In addition, unknown etiologies also account 
for a considerable number of cases of CVST (14.3%). 
Accordingly, the pressing challenge is to identify other 
potential risk factors for CVST.
 In conclusion, the predominant etiologies of new 
cases of CVST were reported to be oral contraceptives 
and local contraceptives (e.g. NuvaRing), pregnancy 
and complications associated with the postpartum 
period, trauma, cancer, hematological disorders, and a 
hypercoagulable state. Infection is no longer a common 
etiology of CVST.
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