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Cerebral venous thrombosis as a rare
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Background Celiac disease is a digestive inflammatory syndrome with several complications. It is associated with coagulation
and platelets abnormalities leading to thromboembolic events. Cerebral venous thrombosis is an exceptional local-
ization of thrombosis in celiac disease and could be life-threatening.

Case summary A 17-year-old female patient with history of celiac disease and not following a gluten-free diet, checked in to the
emergency department for a sudden, 2-week-old, and deteriorating, onset of intense headache and muscle weak-
ness. The cerebral computed tomography-scan showed bilateral fronto-parietal hypodensity with micro-bleeds.
We investigated using a cerebral magnetic resonance imaging that revealed superior longitudinal sinus thrombosis
and right transverse and sigmoid sinuses thrombosis, along with right haematoma and ischaemic areas. The patient
was prescribed anticoagulation therapy. Follow-ups over a 2-year period confirmed a favourable outcome and a
complete regression of symptoms.

Discussion Evolution of celiac disease could be associated with several complications. Eighty-five percent of patients is poten-
tially exposed to thromboembolic events due to the hypercoagulability state of the disease and different coagula-
tion and fibrinolysis abnormalities (e.g. hyperhomocysteinaemia, protein C and S deficiencies, vitamin K and B
deficiencies). Cerebral venous thrombosis is a rare thromboembolic localization. Anticoagulation is efficient in
most cases though endovascular treatment might be required.
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Learning points

® Thromboembolic events are common complications of celiac disease.
® Cerebral venous thrombosis is an exceptional localization, but could be life-threatening.
® Raise patient’s awareness of the importance of complying to a gluten-free diet, to avoid complications.
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Introduction

Celiac disease is a digestive inflammatory syndrome caused by
gluten intolerance. It affects 0.6—1.0% of the world population.” It
was first observed in infants; however recently, celiac disease is
increasingly diagnosed in adults. The classical digestive symptoms
are dominated by malabsorption syndrome, diarrhoea, and ab-
dominal pain. But it can also have several extra-intestinal symp-
toms, such as amenorrhoea, dermatitis herpetiformis, and
neuropsychological disorders.”

Different complications of celiac disease were previously
described. Venous thrombosis is a common thromboembolic com-
plication, with a 25% higher risk in patients with celiac disease com-
pared with the general population.? It is mostly located in the
abdomen or lower limbs, but the cerebral localization was exception-
ally described.

We report a rare case of cerebral venous thrombosis in a 17-year-
old female patient suffering from celiac disease.

Timeline
Time Events
Childhood The patient was diagnosed for celiac

disease.

2 weeks before the Sudden onset of muscular weakness

presentation with intense headache.

The day of presentation Tetra-paresis.

Swollen, indurated, painful, reddish leg,
with a positive Homans sign.

The same day Venous Doppler of the left leg confirmed
a deep venous thrombosis of the com-
mon and superficial femoral vein
extended to the popliteal vein.

Cerebral computed tomography scan
showed a bilateral fronto-parietal
hypodensity with micro-bleeds.

Magnetic resonance imaging showed a
cerebral venous thrombosis of the su-
perior longitudinal sinus and the right
transverse and sigmoid sinuses, with
fronto-parietal meningeal
haemorrhage.

Starting anticoagulation therapy.

1 week after presentation ~ The patient left the hospital with regres-
sion of the motor deficit and relieve
of the headache

2 years of follow-up Good evolution with progressive im-
provement and complete regression

of the motor deficit

Case presentation

A 17-year-old Caucasian female patient, with a history of celiac dis-
ease and not following a gluten-free diet, presented a sudden, 2-
week-old, onset of intense headache and muscle weakness that was
worsening progressively. There was no trauma or fall prior to the
onset of her symptomatology. She was not taking hormonal contra-
ception or any other medications and was not an active smoker.

On clinical examination, the patient was conscious, dyspnoeic
(Class Ill of NYHA classification), without any chest pain, she had a
heart rate of 107 b.p.m., a blood pressure of 100/80 mmHg, normal
heart sounds on auscultation. The neurological examination showed
a tetraparesis (2/5 on the left arm and leg and 4/5 on the right limbs),
there were no signs of sensory deficit. The left leg examination
revealed swollen, indurated, painful, reddish leg, with a positive
Homans sign, consistent with a deep venous thrombosis. The pul-
monary and abdominal examinations were normal. An electrocardio-
gram was performed and showed a regular sinus rhythm with
circumferential inverted T waves (Figure 7).

A venous Doppler was performed on the left leg and confirmed a
deep venous thrombosis of the common and superficial femoral vein
extending to the popliteal vein. The cerebral computed tomography
scan showed a bilateral fronto-parietal hypodensity with micro-
bleeds (Figure 2).

The magnetic resonance imaging displayed a cerebral venous
thrombosis of the superior longitudinal sinus and the right transverse
and sigmoid sinuses with parietal right haematomas, an important
mass effect without brain herniation, with fronto-parietal meningeal
haemorrhage (Figures 3 and 4).

The transthoracic echocardiography (TTE) showed a normal left
ventricle with a left ventricular ejection fraction of 60%, a mild tricus-
pid regurgitation with a pulmonary artery pressure estimated at
34 mmHg. Transthoracic echocardiography also revealed a small ost-
jum secundum atrial septal defect of 8 mm with left to right shunt,
without dilation or dysfunction of the right ventricle.

Routine laboratory tests revealed an inflammatory syndrome with
elevated sedimentation rate at 21 mm (<20 mm), an anaemia with
haemoglobin level at 9.3 g/dL (11.5-17.0 g/dL), an increased white
blood cell count of 11 480/pL (4000—10 000), platelet count of 297
000 (150 000460 000), C-reactive protein level of 9.8 mg/L (<5 mg/
L), hypocalcaemia of 68.9 mg/L (86—103 mg/L), abnormal hepatic
enzymes with elevated alanine aminotransferase (ALT) of 100 IU/L
(<34) and aspartate aminotransferase (AST) of 110IU/L (<31),and a
normal gamma-glutamyltransferase (GT) level of 17 IU/L (<39).

Laboratory tests for hypercoagulability abnormalities were nega-
tive: protein C level was measured at 73% (70-140%), protein S at
70% (60-130%), homocysteine at 10 pmol/L (<20 pmol/L), vitamin
B12 at 155pg/mL (150-900 pg/mL), and normal values of anti-
phospholipid antibodies.

Anticoagulation treatment (with low-molecular-weight heparin,
followed by warfarin) was immediately initiated after diagnosis (target
INR range of 2-3), with a progressive improvement and complete re-
gression of the motor deficit over a 2-year clinical follow-up.
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Figure | Electrocardiogram.

Figure 2 Unenhanced computed tomography scan showing bilat-
eral fronto-parietal hypodensity with bleeding spots.

Discussion

Celiac disease is an auto-immune enteropathy triggered by gluten in-
tolerance in genetically susceptible patients [specially predisposing
human leukocyte antigen (HLA) genotypes].*

The pathology is characterized by a wide spectrum of clinical pre-
sentations, an autoantibody response, and damage to the small
intestinal-mucosa with variable degrees of severity. The diagnosis is
frequently suspected when patients have digestive expression of the
disease such as chronic diarrhoea, weight loss, abdominal pain, and
bloating, which could be found in 40-50% of cases. The diagnosis is
based on serologic testing, especially serum Ig A anti-tissue

transglutaminase antibodies, then backed up by a biopsy of the small
intestine highlighting a partial or total villous atrophy.

The evolution of the disease can be associated with multiple com-
plications such as infertility (and/or recurrent abortions), osteopor-
osis, ulcerative jejunoileitis, thromboembolic complications or
cancers. Enteropathy-associated T-cell lymphoma and jejunal adeno-
carcinoma are rare complications.® The risk of venous thrombosis in
presence of celiac disease is 1, 27 times higher than the general popu-
lation.® It is frequently located in abdominal veins, specifically splanch-
nic vein thrombosis, and less frequently in lower limbs. The cerebral
localization is unusual, and cerebral venous thrombosis represents
1% of all strokes.”

Thromboembolic events are due to quantitative and qualitative
abnormalities of platelets, coagulation, or fibrinolysis mechanisms.?
The pathogenesis of this association is not well defined. But risk fac-
tors for hypercoagulability conditions are present in 85% of celiac dis-
ease patients with venous thrombosis, such as thrombophilia, oral
contraception, pregnancy, hyperhomocysteinaemia, protein C or S
deficiencies, Vitamin K malabsorption, neoplasms, or genetic muta-
tion (methylene tetrahydrofolic acid reductase MTHFR mutations/
JAK 2 mutation).®

Homocysteine is an intermediate metabolite of the methionine
synthesis pathway. Folate and B vitamins (especially B6 and B12) are
essential co-factors of homocysteine metabolism.” Deficiencies in B
vitamins are commonly identified in celiac disease and induce hyper-
homocysteinaemia, which is an independent risk factor for arterial
and venous thrombosis. It is present in 20% of celiac disease cases.®

With regards to our patient, her blood tests were normal and we
could not deduce any specific aetiology to the thromboembolic com-
plication. Nevertheless, she was not on a gluten-free diet, which leads
us to believe that intestinal damages induced by gluten proteins could
be a potential aetiology. However, as a limitation of our study, further
genetic investigations searching for the cerebral venous thrombosis’s
cause were not feasible.

Furthermore, celiac disease found to be part of a multiple auto-
immune syndrome (MAS) in several cases."' MAS is a condition that
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Figure 3 Magnetic resonance imaging: (A) T1-weighted and enhanced axial sequence showing bleeding as hyperintensity and (B) T2* weighted axial
sequence; showing bleeding as hypo intensity. (C) FLAIR axial sequence showing hyperintensity of ischaemia. FLAIR, fluid-attenuated inversion

recovery.

Figure 4 Venous angio-magnetic resonance imaging: (A) Sagittal view showing superior longitudinal sinus thrombosis. (B) Frontal view showing right

transverse and sigmoid sinuses thrombosis.

is defined by the presence of three or more concomitant auto-
immune diseases in a single patient. The pathophysiology of this as-
sociation is not well described but could expose patients to a
higher risk of developing thrombosis. This condition is another
possible explanation for the thromboembolic complications in our
patient, but no concomitant auto-immune disease was diagnosed
in this case.

Treatment of celiac disease requires a gluten-free diet and correc-
tion of different deficiencies (vitamin K supplementation, vitamin B 12

supplementation, etc). No gluten consumption is the ideal treatment
but daily gluten restriction is difficult. According to Catassi et al,,'* the
lowest gluten threshold to avoid intestinal mucosa lesion is fixed at
10-50 mg/day. With a good gluten-free diet, healing of the intestinal
damage typically occurs within 6—24 months. In our case, although
being diagnosed for celiac disease since childhood, our patient did
not respect the gluten-free diet.

For cerebral venous thrombosis, anticoagulation or thrombolytic
therapy is efficient in 90% of cases."® Endovascular treatment is a



Rare thromboembolic complication of celiac disease

good alternative in patients presenting a resistance or a threatening
end result despite a good anticoagulation. Some researchers support
the benefits and safety of systemic anticoagulation despite the pres-
ence of intracranial haemorrhage.™ Concerning our patient, we im-
mediately started anticoagulation therapy, with a good outcome and
without any bleeding complications.

To the best of our knowledge, there are no clear guidelines for
cerebral venous thrombosis in patients with celiac disease, nor for
anticoagulation therapy and its duration. In our case report, the anti-
coagulation therapy was completed in 6 months without any adverse
effects.

Anticoagulation treatment (with low-molecular-weight heparin) as
thromboembolic prophylaxis should be considered depending on
the circumstances, especially when celiac disease is associated with

other auto-immune disorders.'

Conclusions

Celiac disease is an auto-immune enteropathy that is associated
with several coagulation and platelet aggregation abnormalities
inducing thromboembolic events. Cerebral venous thrombosis is a
rare complication that could be life threatening. Patients should be
aware of the importance of a gluten-free diet. Thromboembolic
prophylaxis could be discussed on a case by case basis, although
guidelines and expert consensus are yet to be agreed upon this
matter.
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