
tive CD during flare up. We have also reviewed the English-
language literature on this topic.

CASE REPORT

A 17-year-old girl was hospitalized with abdominal pain 
that had persisted for 2 weeks. She had been diagnosed 4 
years earlier with CD and subsequently treated at our gas-
troenterology clinic. Her CD exhibited non-stricturing, non-
penetrating behavior, with ileocolonic location and stomach 
involvement. She was treated with azathioprine (Azathio-
prine® PCH; Pharmachemie BV, Haarlem, The Netherlands) 
and mesalazine (Pentasa® SR; Ferring, Saint-Prex, Switzer-
land). She had recently maintained disease remission with a 
regimen of azathioprine 100 mg, after discontinuing mesala-
zine because of neutropenia.

Upon admission, she complained of severe, throbbing 
headache and vomiting. Her headache had developed 1 
week earlier, with no previous attacks. The headache was 

INTRODUCTION

Patients with IBD have a higher risk of venous thrombosis 
compared with the general population.1 The most common 
sites of venous thrombosis in IBD patients are the deep veins 
of the legs, pulmonary system, and portal and mesenteric 
veins.2 However, cerebral venous thrombosis is rarely associ-
ated with IBD, and is more likely to occur as a complication 
of UC than of CD.3 Cerebral venous thrombosis in patients 
with CD has been reported only rarely.4,5 Furthermore, there 
have been no case reports of cerebral venous thrombosis 
occurring during a flare up of CD, in Korea.We describe a 
case of cerebral venous thrombosis as a complication of ac-
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system, and portal and mesenteric veins. However, cerebral venous thrombosis is rarely associated with IBD. This report de-
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Crohn’s disease, presented with headache and vomiting. Magnetic resonance imaging of the brain with venography showed 
venous thrombosis in the cortical veins, superior sagittal sinus, right transverse sinus, and right internal jugular vein. The pa-
tient immediately started anticoagulation therapy with intravenous heparin infusion followed by daily oral rivaroxaban 10 mg. 
Follow-up imaging after 2 weeks showed resolution of the thrombosis, with recanalization of the cortical veins, superior sagit-
tal sinus, right transverse sinus, and right internal jugular vein. She continued rivaroxaban therapy for 6 months, and remained 
well, without neurologic sequelae. A high level of concern for cerebral venous thrombosis may be important when treating ac-
tive IBD patients, because anticoagulation treatment can prevent fatal complications. (Intest Res 2016;14:96-101)
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located in the right and left temporal regions, and could not 
be controlled with simple analgesics. She did not complain 
of other symptoms that might suggest infection, such as 
fever or chills. Her vital signs were stable, with a blood pres-
sure of 115/66 mmHg, pulse rate of 62 beats per minute, 
respiratory rate of 20 breaths per minute, and body tem-
perature of 36.3oC. She was alert and did not demonstrate 
neurologic symptoms, although she appeared to be acutely 
ill. Her white blood cell count was 3,500/mm3, her hemoglo-
bin level was 10.2 g/dL, and her platelet count was 327,000/
mm3. All other tests, including biochemical tests, electrolyte 
tests, coagulation tests, and autoantibodies (including peri-
nuclear antineutrophil cytoplasmic antibodies, cytoplasmic 
antineutrophil cytoplasmic antibodies, lupus anticoagulants, 
anti-double strand deoxyribonucleic acid, antiphospholipid 
antibodies, anticardiolipin antibodies, and anticyclic citrul-
linated peptides), were within normal limits, except for an 
elevated CRP level of 21.6 mg/dL. Her CDAI score was 244.

We could not perform colonoscopy or three-dimensional 
CT of the small bowel for workup of what appeared to be 

aggravated CD, because the patient was unable to drink 
fluids. Upper endoscopy revealed multiple erosions in the 
esophagus and stomach, and microscopic examination of 
biopsy specimens found suspicious granuloma, suggest-
ing upper gastrointestinal involvement of CD. In a limited 
colonoscopic examination performed after administration 
of an enema, longitudinal ulcers and a cobble stone appear-
ance with skipped patterns were observed from the terminal 
ileum to the proximal transverse colon (Fig. 1). These find-
ings had worsened since the patient’s previous colonoscopy, 
performed 1 year earlier. We initiated treatment with a 
biologic agent because her condition was declining despite 
administration of immune-modulating agents, and because 
of prognostic factors associated with poor outcomes, includ-
ing her young onset of disease and involvement of the up-
per gastrointestinal tract. Infliximab (Remsima®; Celltrion, 
Incheon, Korea) 5 mg/kg was selected because she suffered 
from mental retardation and would find it difficult to self-
inject medication. After treatment began, the inflammatory 
activity was rapidly controlled, as indicated by a decreased 

Fig. 1. Endoscopic findings. Endoscopic 
findings show the longitudinal ulcers (A) 
with cobble stone appearance (B).BA

BA

Fig. 2. Brain CT findings. The CT shows 
hyperattenuation segments at the anterior 
and medial superior sagittal sinus (A), right 
transverse sinus (B, arrow), and cortical 
veins (B, arrowhead).
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CDAI score of 96.
After consultation with neurologists, a cerebrospinal 

fluid analysis was performed to rule out the possibility of 
encephalomeningitis. Although testing revealed an elevated 
intracranial pressure of 220 mmH2O, no white blood cells 
or red blood cells were detected. Additionally, her protein 
level was 15.0 mg/dL and her glucose level was 74 mg/dL, 
further minimizing the likelihood of encephalomeningitis. 
Therefore, a CT of the brain was performed to rule out other 
causes of headache and to find the cause of the elevated in-
tracranial pressure. This revealed hyper-attenuations at the 
anterior and medial superior sagittal sinus, right transverse 
sinus, and cortical veins, and thus suggested a diagnosis 
of cerebral venous thrombosis (Fig. 2). The patient then 
underwent MRI of the brain with venography, resulting in 
detection of venous thrombosis in the cortical veins, supe-
rior sagittal sinus, right transverse sinus, and right internal 
jugular vein (Fig. 3). Blood tests for homocysteine, factor V, 

VIII, IX, XI, and vWF antigen were also performed to rule 
out thrombophilic conditions, and the results were normal. 
However, her levels of antithrombin III (126%), protein C ac-
tivity (159%), and protein S activity (131%) were all high. Her 
D-dimer level (1.4 mg/mL) was also slightly elevated, as may 
occur during exacerbation of CD. 

The patient was diagnosed with cerebral venous throm-
bosis as a complication of CD flare-up, without underlying 
thrombophilic conditions. She was treated with intravenous 
heparin (Heparin® 25,000 IU/5mL; JW pharmaceutical, 
Seoul, Republic of Korea). A follow-up CT scan performed af-
ter 7 days of anticoagulation showed resolution of the dense 
attenuation within the superior sagittal sinus and right trans-
verse sinus (Fig. 4). Her headache and vomiting improved af-
ter 9 days of treatment, and completely disappeared after 14 
days. An MRI with venography was conducted after 2 weeks 
of anticoagulation and showed resolution of the venous 
thrombosis with recanalization of the cortical veins, superior 

BA

Fig. 3. Brain MRI with venography. Magnetic 
resonance venography shows venous throm-
bosis in the cortical veins (B, thin arrow), 
superior sagittal sinus (A, arrowheads), 
right transverse sinus (B, arrow), and right 
internal jugular vein (B, arrowhead).

BA

Fig. 4. Follow-up brain CT after 7 days 
of anticoagulation. Follow up CT shows 
resolution of dense attenuation within the 
superior sagittal sinus (A), right transverse 
sinus (B, arrow), and cortical veins (B, ar-
rowhead).
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sagittal sinus, and right transverse sinus (Fig. 5). 
The patient was discharged on a regimen of rivaroxaban 

(Xarelto®; Bayer HealthCare AG, Leverkusen, Germany) 10 
mg daily, with treatment continued for 6 months. She re-
mained stable, without neurological damage.

DISCUSSION

IBD can be complicated by a variety of extra-intestinal 
conditions, including venous thrombosis due to hyperco-
agulability. In Korea, a few cases of thrombotic complica-
tions in patients with CD have been reported (Table 1).5-9 In 
cases of venous thrombosis, cerebral vascular involvement 
is very rarely observed.4,5 Cerebral venous thrombosis can 
be accompanied by neurologic abnormalities caused by rap-
idly elevating intracranial pressure, and can result in serious 
adverse events. Therefore, early differential diagnosis of this 

rare complication is important for CD patients complaining 
of headache and vomiting. In a study that retrospectively 
analyzed data from 65 case reports of IBD patients with cere-
bral venous thrombosis, the average patient age was 29, and 
women experienced complications more frequently than 
men (37 vs. 28).3 The incidence of UC was almost double 
compared with CD (42 vs. 21), and active disease was re-
ported in 78.4% of the cases. The predominant neurological 
symptoms were headache (80%), seizure (35%), vomiting 
(29%), hemiplegia or tetraplegia (29%), altered conscious-
ness (21%), vision deficits (12%), and papilledema (7%). The 
most common site of cerebral venous thrombosis was the 
superior sagittal sinus (50.7%), and thrombosis in multiple 
sites occurred in about 50% of cases, like the one we have 
reported here. The main risk factors for hypercoagulability 
were anemia (49%) and thrombocytosis (26%); however, 
there were many cases (23%) accompanied by coagulation 

BA

Fig. 5. Follow-up brain MRI with venog-
raphy after 2 weeks of anticoagulation. 
Follow up MRI with venography shows 
resolved venous thrombosis with recanali-
zation of the cortical veins (B, thin arrow), 
superior sagittal sinus (A, arrowheads), 
right transverse sinus (B, arrow), and right 
internal jugular vein (B, arrowhead).

Table 1. Thrombotic Complications in Patients With CD in Korea

Reference Sex/age Active disease Type of thrombosis Hypercoagulability Treatment of thrombosis Outcome

Chung et al.6 (2001) F/36 Yes Pulmonary thromboembolism Protein S, Anti thrombin 
III deficiencies

Heparin/warfarin Improved

Chung et al.7 (2009) M/25 Yes Pulmonary thromboembolism No LMWH/warfarin Improved

Huh et al.5 (2009) M/45 No Cerebral venous thrombosis No Heparin/warfarin Improved

Kim et al.8 (2013) M/35 Yes Deep vein thrombosis No Heparin/warfarin Improved

Oh et al.9 (2013) M/42 No Portal vein and superior 
mesenteric vein thrombosis

Protein C, Protein S 
deficiencies

LMWH/warfarin Improved

Current case F/17 Yes Cerebral venous thrombosis No Heparin/rivaroxaban Improved

F, female; M, male; LMWH, low molecular weight heparin.
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abnormalities of fibrinogen, elevated factor VII, elevated fac-
tor VIII, protein C deficiency, and protein S deficiency. In our 
case, cerebral venous thrombosis complicated during flare-
up of CD, without underlying thrombophilic conditions.

In Korea, only one case has previously documented ce-
rebral venous thrombosis as a complication of CD.5 In that 
case, a 45-year-old man presented with headaches and was 
diagnosed with cerebral venous thrombosis as a complica-
tion of CD, based on CT and MRI findings. He was treated 
with heparin and warfarin. However, that patient’s CD was 
stable and not in an active phase, in contrast to our case. In 
addition, his thrombophilic condition was not fully exam-
ined by factor V, VIII, IX, XI, and vWF antigen testing. There-
fore, our case report is the first to describe cerebral venous 
thrombosis during flare-up of CD, without the presence of 
underlying thrombophilic conditions, in Korea.

Patients with IBD who develop thrombosis often have ac-
tive disease at the time of thromboembolism.10-12 Grainge et 
al.10 analyzed 13,756 patients with IBD and 71,672 matched 
controls, and found that 139 patients and 165 controls de-
veloped venous thromboembolism. Overall, patients with 
IBD had a 3.4 times higher risk of developing venous throm-
boembolism than did controls, with risk increasing up to 8.4 
times during a flare-up of IBD. Currently, there is no clear 
evidence based on randomized controlled trials indicating 
whether anticoagulation treatment should be used as a pre-
ventive measure for patients with IBD. However, anticoagu-
lation therapy for hospitalized patients with active IBD has 
been associated with lower incidence of venous thrombosis 
and mortality.11,12 Few international guidelines recommend-
ed preventive use of anticoagulant therapy for hospitalized 
patients with active IBD,11 and the Korean IBD treatment 
guidelines have not addressed this issue.13,14

In patients with IBD complicated by cerebral venous 
thrombosis, favorable outcomes are possible with early 
diagnosis and appropriate treatment. However, when pa-
tients are not treated, the mortality rate can be as high as 
50%.3 Therefore, physicians should be especially careful to 
consider the possibility of cerebral venous thrombosis in 
patients with IBD, especially when there is active disease, as 
in our case. Treatment of cerebral venous thrombosis must 
continue for at least 3 months, but if there are risk factors 
for thrombosis, coagulation abnormalities, or thrombogenic 
mutation, then long term treatment of more than 6 months 
should be maintained.15 Since the underlying IBD can be a 
cause of thrombosis, treatment of the inflammation itself is 
essential.11 In our case, the patient’s inflammatory activity of 
CD was rapidly controlled with a biologic agent, and antico-

agulation with intravenous heparin reversed her thrombo-
philic conditions.

Although this is the second case reported in Korea of CD 
complicated by cerebral venous thrombosis, this is the first 
case in active CD without underlying thrombophilic condi-
tions. Once again, a high level of concern for cerebral venous 
thrombosis is important when treating active IBD patients, 
because anticoagulation may prevent fatal complications.
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