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Cerebral venous thrombosis associated with
childhood ulcerative colitis
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Summary

Ulcerative colitis (UC) can be complicated by various extra—intestinal manifestations such as thromboembolic disease. Most thrombotic
events occure in lower extremities, whereas the incidence of cerebral venous involvement is very rare and serious in children. We
present a case of a nine years old boy with UC and cerebral venous thrombosis diagnosed at the same time. A nine years old boy
with a 3- week history of bloody diarrhea and abdominal pain was admitted to our hospital. On admission his laboratory data showed
anemia, leukocytosis , thrombocytosis and elevated erythrocyte sedimentation rate. Colonoscopic evaluation revealed severe active
pancolitis with diffuse ulceration. The day after colonoscopy he had complained of severe headache. Neurolological examination
revealed pitosis of the left palpebra and bilateral papilledema. Magnetic resonance (MR) imaging and MR venography revealed
thrombosis in the left transvers sinus and sigmoid sinus. The patient was treated immediatly with heparin. At the same time he was
diagnosed with severe active UC based upon histopathological findings and managed initially with mesalamin and prednisolon. He
also had been screened for thrombophilia. Protein C, protein S,antithrombin I, factor VIII, homocystein, prothrombin Il and fibrinogen
levels were in the normal range but he was heterozygous for the methylene tetrahydrofolate reductase gene mutation. After two weeks
of therapy his bloody diarrhea was controlled, headache and neurolological findings were improved. His treatment was continued
with mesalamin, prednisolon, azathioprin and low molecular weight heparin, but repeated MRI and MRI venography showed neither
extension nor improvement of the thrombosis. (Turk Arch Ped 2013; 48: 160-164)
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The diagnosis of inflammatory bowel disease is based
on the medical history, clinical assessment and typical
endoscopic and histological findings (3).

Thromboembolism is a known but substantially rare

Introduction

Inflammatory bowel diseases (IBD) are a disease group
which involves the gastrointestinal system, but also causes

extra-gastrointestinal systemic findings. This disease group
is characterized with chronic inflammation and genetic and
environmental factors are involved in the etiology (1).

Crohn disease which is included in inflammatory bowel
diseases is primarily characterized with chronic diarrhea,
growth-development retardation and extra-bowel findings,
while typical findings including bloody diarrhea, defecation
at night and abdominal pain are prominant in ulcerative
colitis (UC). Symptoms may occur at any age, but the
disease onset is most frequently observed in the late
adolescence-early adulthood (2).

extra-intestinal complication of IBD and is observed in 1.3-
6.7% of all patients (4).

Increased inflammatory response during the course
of the disease, procoagulant activity of which the cause is
unknown, long-term immobility and fluid loss are the main
factors which increase the risk of thromboembolism (5).
In most cases, involvement of the pelvic, pulmonary and
peripheral arteries and veins is observed. Central nervous
system involvement and related neurological complications
are observed substantially rarely. Brain vein thrombosis
is observed rarely in children with inflammatory bowel
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disease, but its early diagnosis and treatment constitute an
urgent condition in terms of decreasing the morbidity and
mortality rates (6).

Case

A 9-year-old male patient presented to Marmara
University Medical Faculty, Divison of Pediatric
Gastroenterology because of abdominal pain, bloody and
mucous defecation and malaise. It was learned that his
complaints continued for three weeks, he had a similar
bloody diarrhea attack two years ago which lasted shorter
and he was treated with metronidazole. The personal
history of the patient was normal. It was learned that he
had no easy bleeding, ecchymosis, drug or food allergy,
usage of non-steroid antiinflammatory drugs, skin eruption,
joint complaint or visual disturbance. There was no familial
history of polip, IBD or colon cancer. His parents were first-
degree cousins. His growth and development was found
to be normal (height- weight: 75-90th percentile). Physical
examination revealed no pathology except for mild palor
and increased intestinal sounds. No fissure, fistula or polip
was found on anorectal examination.

Laboratory tests were as follows: WBC: 14 300/ mm3,
Hgb: 9. g/dL, Hct: 29%, MCV: 74,7 fL, Platelets: 485 000/
mm3, Fe: 22 ug/dL (N>26), TIBC: 423 ug/dL (N:110-370),
Ferritin: 7.69 ng/mL (N:30-400), Erytrocyte sedimentation
rate: 35 mm/saat (N<15), CRP: 2.12 mg/dL (N<0.8), PT:
12.9s, PTT: 30.4 s. Liver function tests, renal function tests
and electrolytes were within the normal limits. On stool
examination, abundant erythrocytes and leukocytes were
observed. Culture and parasite investigations were found to
be negative. In the serological tests, p/c- ANCA was found to
be negative. Colonoscopic examination performed because
of chronic bloody diarrhea revealed pancolitis with diffuse
bleedings and ulcers covered with exuda in places in the
whole mucosa from the rectum to the cecum (Picture 1).

After colonoscopy the patient was observed to be
weak and pale. He was internalized in the ward because
of persistent, pulsating headache localized in the frontal
and left occipital region which increased for the last three
days in severity and monitored with intravascular fluid
support. Laboratory investigations revealed anemia
(7.5mg/dL), leukocytosis (22 400/mm3) and thrombocytosis
(548 000/mm3). On neurological examination, ptosis of
the left palpebra at the level of the pupilla and bilateral
first degree papilledema were observed. Brain magnetic
resonance imaging (MTI) and MR-venography which
were performed urgently to elucidate the etiology in the
patient who had findings of increased intracranial pressure
revealed thrombosis in the left transverse and sigmoid sinus
(Figure 2 and 3). PT, PTT, protein C, protein S, antithrombin
I, Factor VIII, fibrinogen, homocystein and prothrombin

| levels were investigated in terms of predisposition to
thrombosis and were found to be within the normal limits.
Factor Leiden mutation which causes genetic predisposition
to thrombophilia was found to be negative and MTHFR
mutation was found to be heterozygously positive. No other
characteristic which would lead to brain vein thrombosis
was found in the patient except for IBD.

Colonoscopic biopsies revealed severe inflammation
localized in the submucosa and mucosa histopathologically,
cryptitis and diffuse active colitis with local ulcerations. No
granuloma was found (Figure 4). With these findings the
patient was diagnosed as brain vein thrombosis together
with the diagnosis of ulcerative colitis.

Steroid 2 mg/kg/day and mesalasin 50 mg/kg/day for
treatment of ulcerative colitis and intravenous heparin
for treatment of brain vein thrombosis were started. On
the 10th day of treatment, headache decreased and
papilledema and ptosis disappeared. On the 14th day
of heparin treatment, low-molecular-weight heparin was
initiated. The patient who responded to corticosteroid
treatment, but experienced exacerbation when the
dose was reduced because of severe side effects and
did not respond well to immunosuppressive treatment
(azathioprine) is still receving azathioprine 2 mg/kg/day
and mesalasin 50 mg/kg/day. In the first year of treatment,
MR venography was performed in the patient who had no
neurological defect, but whose primary disease could not
be controlled completely and it was found that there was no
change in the thrombosis found in the left transverse and
sigmoid sinus radiologically.

Figure 1. Extensive bleedings and ulcers covered with
exuda in places in the whole mucosa
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Discussion

During the course of inflammatory bowel diseases,
extra-intestinal complications can be observed in 25-40%
of the patients (7). Thromboembolism is a rare one among
these complications and is observed in 1.3-6.4% of all IBD
patients (4). Guerra Montero et al. (8) found the rate of
thromboembolic complication to be 2.9% and the mortality
rate due to this cause to be 6.7% in their retrospective
research including 515 patients.

In 2% of the patients with brain vein thrombosis,
the underlying cause is IBD (6,9). The data about the
pediatric patient group are limited with the low number
of cases reported in the literature and the prevelance is
not known exactly. Three (two Crohn an done UC) of 32
patients who has been followed up in our unit since 1995
including the patient who is being discussed experienced
thromboembolic event in the central nervous system.
Barclay et al. (10) observed that four patients (2.6%)
experienced thromboembolic event in the brain during a
time period of 5 years in their retrospective research which
included 154 pediatric IBD cases. In the same study, the
publications belonging to the period before and after 2000

Figure2.T-1-weighted cranial MRI:Filling defect showing
hyperintense signal change compatible with
thrombosis in the left transverse sinus in
coronal sections

Figure 3. Loss of signal compatible with thrombosis in
the 1/3 distal part of the superior sagittal sinus
and in the left transverse sinus

were screened and it was found that the rate of stroke was
increased markedly especially in pediatric patients with
Crohn’s disease in the last ten years.

Thromboembolic complications generally develop in
the pelvic, pulmonary and peripheral arteries and veins and
they are in the third order with a rate of 17% among reasons
for hospitalization in the intensive care unit in patients with
inflammatory bowel disease (11). Central nervous system
involvement and related neurological complications carry a
high morbidity and mortality risk, though they occur with a
lower frequency (6).

Although the mechanism of predisposition to
thrombosis in patients with IBD can not be explained fully,
prothrombotic factors, endothelial activation, increase
in expression of tissue factor and defect in inhibiton of
coagulation have been proposed as the factors which are
involved in the etiology (1,12). In patients with active IBD,
increase in thrombocytosis, fibrinogen, factor V and factor
VIl levels and decrease in antithrombin Il level have been
reported in parallel to increased inflammatory response
(12). Endogeneous thrombin potential which increases
markedly in the active disease period causes to dysfunction
in natural anticoagulant pathways by accelerating thrombin
formation and increases predisposition to thrombosis
(13,14). In addition to all these factors, increase in
production of tumor necrosis factor (15) and decrease in
production of glycosaminoglucan in the intestines may
also have procoagulant effect (16). Deficiency of protein
C has also been observed in some adult patients (17).
Increased anticardiolipin antibody, prothrombin 20210 and
prothrombin gene mutation and high dose corticosteroid
treatment may trigger excessive coagulation (18,19). In a

Figure 4. Severe inflammation, cryptitis, crypt abscess
and focal ulcerations localized in the mucosa
and submucosa (with hematoxyline and esoin
stain at x100 magnification)
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study performed by Akbulut et al. (20), a lower folate level
and hyperhomocysteinemia were found especially in UC
patient compared to the control group, but the relation of
this condition with predisposition to thromboembolism
could not be demonstrated. Studies have shown that factor
V Leiden and prothrombin gene mutation which are among
the genetic causes of thrombophilia are not observed more
frequently in IBD patients who experience thromboembolic
attack and this is not a factor which predisposes I1BD
patients to thrombosis (21). In our patient who was
assessed in terms of genetic and acquired thrombophilia,
heterozygous MTFHR gene mutation which does not carry
a significant risk in terms of thrombophilia was found (22).

Guerra Montero et al. (8) reported that 53.3% of the
patients who developed thrombosis were in the active
disease period. Barclay et al. (10) reported 100% of the
patients were inthe active disease period in their study which
included pediatric patients. It is thought that fibrinogen,
prothrombin fragment F1+2, platelets, plasminogen
activator inhibitor-1 antigene and soluble thrombomodulin
which increase in the active disease period are responsible
of development of thrombosis (12,23 ).

In addition to excessive coagulation which develops in
relation with the disease activity, immobility and fluid loss do
also contribute to development of vascular complications
(24). In our patient who had active pancolitis which could
be controlled with high dose steroid treatment, prolonged
bloody diarrhea, persistent lying because of active disease,
immobility and fluid loss due to inadequate fluid intake were
also thought to be involved in development of thrombosis.

Findings may occur at any age in inflammatory bowel
disease, but the disease onset is mostly observed in the
late adolescence-early adulthood. In the literature, the
youngest patient who developed thrombosis secondary to
IBD was 10 years old (24 ). Our patient who developed
thromboembolic complication at the age of 9 and was
diagnsed UC is one of the youngest patients reported in
the literature in this aspect.

Development of thrombosis in the course of IBD has
generally beenreportedin patients who hadbeendiagnosed
before and who are under treatment and especially in the
periods of acute exacerbations (4,5). In our patient who
developed headache following bloody diarrhea, UC and
brain thrombosis were found simultaneously. The most
common complaint is headache in the cases reported in
the literature. Papilledema, impaired consciousness and
hemiparesia are the most commonly reported neurological
examination findings in these patients (1,6,25,26). Our
patient also had persistent, pulsatile headache which
was localized in the frontal and left occipital regions which
increased in severity for the last three days. Neurological
examination revealed ptosis and papilledema. On brain MR

and MR venography performed urgently, thrombosis was
found in the transverse and sigmoid sinus. In the literature,
brain thrombosis has been reported most commonly in the
lateral and saggital sinus in patients followed up becasue
of IBD. It has been reported with a lower rate only in the
cortical veins (1,6,26 ).

Treatment of brain vein thrombosis which develops
in relation with IBD includes supportive symptomatic
treatments including fluid support, appropriate antibiotic
treatment when necessary, controlling of the seizures and
increased intracranial pressure (27). It has been reported
that anticoagulant treatment (heparin and low molecular
weight heparin) can be used safely, ifa PTT and Factor Xa
levels can be monitored. However, this information is limited
with case presentations and small multi-center studies
(1,6,25,26,28). The patient who was started on intravascular
heparin treatment was swithced to low molecular weight
heparin after the neurological findings dissapeared.
Although there is no consensus on the time of anticoagulant
treatment, long-term preventive treatment is recommended
because of predisposition to coagulation (6,29 ).

The prognosis is substantially poor especially in the
colitis group in patients who develop brain vein thrombosis
related with inflammatory bowel disease (30,31). Patients
in whom neurological findings improved and control MR
venographies revealed no thrombosis after intravenous
heparin treatment started have been reported (20,32),
while there are also patients in whom neurological
sequelas were observed or who were lost (1,3,9). In a
study in which 42 cases of development of thrombotic
complication in the brain related with ulcerative colitis were
reviewed, permanent sequela or mortality were reported
in 75% of the patients (9). Although our patient had
intermittent headache during the follow-up period of one
year, he had no neurological sequela. However, thrombosis
persisted on control MR venography imaging. Since brain
vein thrombosis was diagnosed and treated early in our
patient, he had no neurological sequela. However, the
primary disease could not be controlled fully and he is still
being monitored with azathioprine, mesalazine and low
molecular weight heparin.

The risk of thromboembolism is higher in patients
with inflammatory bowel disease especially in the active
period compared to the normal population because of
predisposition to hypercoagulation. Brain vein thrombosis
should be considered in the differential diagnosis in
these patients when signs and symptoms including
headache, cranial nerve involvement, papilledema, loss
of motor function accompany the picture of colitis. Early
diagnosis, appropriate treatment and close monitoring of
this complication can decrease the risk of morbidity and
mortality.
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