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A variety of neurological disorders have been reported
in association with coeliac disease including epilepsy,
ataxia, neuropathy, and myelopathy. The nature of this
association is unclear and whether a specific
neurological complication occurs in coeliac disease
remains unproved. Malabsorption may lead to vitamin
and trace element deficiencies. Therefore, patients who
develop neurological dysfunction should be carefully
screened for these. However, malabsorption does not
satisfactorily explain the pathophysiology and clinical
course of many of the associated neurological
disorders. Other mechanisms proposed include altered
autoimmunity, heredity, and gluten toxicity. This review
attempts to summarise the literature and suggests
directions for future research.
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Classical coeliac disease is a gluten sensitive
enteropathy in which there is small bowel
villous atrophy associated with malabsorp-

tion, steatorrhoea, and weight loss. However, most
patients now present with non-specific or trivial
complaints and the diagnosis is only suspected
from abnormalities found in routine blood tests
such as anaemia or from the results of specific
serological tests. Asymptomatic patients with an
enteropathy characteristic of coeliac disease are
labelled “silent coeliac disease” while other
patients who have an apparently normal small
bowel biopsy but develop typical histological fea-
tures later in life are regarded as having “latent
coeliac disease”. These observations have led to
the concept of a “coeliac iceberg” made up of a
visible part of those who are diagnosed clinically
and a far larger submerged portion that includes
all individuals who are undiagnosed because of
atypical, silent, or latent disease.1 Dermatitis her-
petiformis is also a gluten sensitive disease and
manifests as a blistering skin rash. Dermatitis
herpetiformis and coeliac disease can be seen as
part of a spectrum of illness characterised by
heightened sensitivity to gluten.2 Gluten is found
in foods containing wheat, barley, and rye. A glu-

ten free diet (GFD) reverses villous atrophy and

the skin changes associated with dermatitis

herpetiformis. Although biopsy of small bowel

and skin remain the diagnostic “gold standard”

for coeliac disease and dermatitis herpetiformis

respectively, antibody testing can be a useful sup-

plementary investigation. A range of antibodies

can be measured and include antireticulin,

antigliadin, antiendomysial, and antitissue trans-

glutaminase (tTG). In terms of sensitivity and

specificity antiendomysial antibodies and tTG are

the preferred tests for coeliac disease. Antigliadin

antibodies occur in association with other

conditions.3

Population screening studies have shown that

coeliac disease remains under-diagnosed in

adults.4 5 Prevalence rates are as high as 1:82 in

adults in New Zealand,6 and 1.3% in healthy

Swedish children.7 The variable prevalence rates

among different populations may be explained by

genetic factors. Ninety per cent of patients with

coeliac disease carry the histocompatibility locus

antigen (HLA) Dqw2.8 The prevalence of this HLA

haplotype varies enormously in different ethnic

groups but in the UK population is estimated at

20%.

DISORDERS ASSOCIATED WITH COELIAC
DISEASE
Coeliac disease is associated with conditions such

as type I diabetes mellitus9 and autoimmune thy-

roid disease.10 A similar association has been pro-

posed with other autoimmune conditions such as

primary biliary cirrhosis11 and Sjogren’s

syndrome.12 The basis of this is unclear. A genetic

mechanism has been postulated.

PREVALENCE OF NEUROLOGICAL
COMPLICATIONS IN COELIAC DISEASE
The true prevalence of neurological complications

in coeliac disease is difficult to estimate because

of differences in study criteria and variable

definitions of “neurological disorder”. Moreover,

most prevalence analyses have been performed in

selected patient groups in tertiary referral

centres.13 Finelli et al estimated that 10% of

patients with coeliac disease develop neurological

complications.14

Retrospective data obtained from our hospital

found 263 neurological and psychiatric condi-

tions occurring in 189 out of 620 patients with

coeliac disease (some patients had more than one

disturbance) (table 1). The commonest three con-

ditions in this series were depression (71 cases),

epilepsy (25 cases), and migraine (20 cases). This

was a heterogeneous group, including diverse

conditions from self poisoning to transverse

myelitis. Reunala et al found a low prevalence of

neurological abnormalities in 305 patients with

dermatitis herpetiformis from Finland.8 We re-

cently took detailed histories and performed

careful clinical examination in 35 patients with

dermatitis herpetiformis and found no evidence

for immune mediated neurological damage.15
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PREVALENCE OF COELIAC DISEASE IN
NEUROLOGICAL POPULATIONS
Luostarinen et al detected 10 new cases of coeliac disease in

neurological clinics over a three year period, accounting for 7%

of the total (144) new coeliac disease cases in their hospital.16

The spectrum of neurological disorders was heterogeneous,

including neuropathy (3), myopathy (1), memory impairment

(2), ataxia (1), epilepsy (1), tremor (1), and parkinsonism (1).

Seven of the 10 cases had pre-existing gastrointestinal symp-

toms or vitamin deficiencies.

In 1996, Hadjivassiliou et al looked for IgG and IgA antiglia-

din antibodies in two groups of neurological patients.17 The

first group of 53 patients had a wide range of idiopathic

neurological dysfunction and the second group of 94 patients

had specific neurological diagnoses. They found a higher

prevalence of positive antigliadin antibodies in the first group

compared with the second (57% v 5%). A control group of

healthy blood donors had a positive rate of 12%. Subsequently

26 patients from the first group consented to small bowel

biopsy and nine had features consistent with coeliac disease.

They have subsequently argued that IgG antigliadin antibody

positivity is a sensitive marker of gluten sensitivity and may

play an important part in the development of neurological

illness.18 The high prevalence of antigliadin antibody positivity

in their control population (12%) remains unexplained.

Lahat and co-workers looked at the prevalence of coeliac

disease in 167 children with various neurological disorders

including migraine and epilepsy.19 Although they found posi-

tive IgG antigliadin antibodies in 22 (13%) of 167 patients

compared with three (9%) in the control group, none had

positive IgA antigliadin or antiendomysial antibodies so duo-

denal biopsies were not performed. They argued that there

was no evidence to support a relationship between coeliac dis-

ease and neurological disorders in children and certainly no

need to screen for coeliac disease in this population.

NEUROLOGICAL DISTURBANCES IN COELIAC
DISEASE
The first detailed descriptive study of patients with coeliac

disease (confirmed on jejunal biopsy) and a neurological defi-

cit was published by Cooke and Smith in 1966.20 They

described a group of 16 patients with a variety of neurological

findings. The predominant abnormality was a sensory ataxia

indicating damage to the dorsal columns in the spinal cord. In

addition, three patients had evidence of cerebellar dysfunc-

tion. Since then, a number of neurological disorders have been

described in association with coeliac disease, mainly as case

reports, the most frequent being cerebellar dysfunction,

epilepsy, and peripheral neuropathy.

Spinocerebellar degeneration and cerebellar disease
Spinocerebellar and cerebellar disorders have been described

by a number of researchers with frequent reports of ataxia in

classic coeliac disease where gastrointestinal symptoms were

concomitant with or preceded the neurological

complications.21 There are also numerous case reports of a cer-

ebellar syndrome where coeliac disease was a subsequent

diagnosis.14 22 23 Myoclonic ataxia (Ramsay-Hunt syndrome)

may be associated with coeliac disease24–27 and antigliadin

antibodies has been detected in the cerebrospinal fluid as well

as the serum, indicating leakage through a damaged

blood-brain barrier.26

The nature of the association of idiopathic cerebellar ataxia

with coeliac disease is controversial. An increased incidence of

coeliac disease and gluten sensitivity in patients with

idiopathic cerebellar ataxia was reported by Hadjivassiliou et
al28 and confirmed by others.29–31 However, another recent study

has not supported these findings.32 Thirty two adult patients

with idiopathic cerebellar ataxia were screened using antiglia-

din (IgA/IgG), antireticulin, and antiendomysial antibodies

and tTG. None of the patients were positive for any of these

antibodies. It is of interest that some patients with ataxia who

have a normal duodenal biopsy and raised antigliadin

antibodies may also have HLA haplotypes that are associated

with coeliac disease.28 31 This indicates the wide clinical mani-

festations of gluten sensitivity and raises the possibility that

such patients might at some time develop a flat biopsy and so

coeliac disease. The results for patients with hereditary ataxias

have also been contradictory. One study found a high

prevalence of antigliadin antibodies in patients with sporadic

ataxias (seven of 26) and with hereditary ataxias (nine of

24).30 That antigliadin antibody was found in hereditary

ataxias suggests that these antibodies play no part in the aeti-

ology of the neurological dysfunction but the possibility that

these contribute to the neurological degeneration still has to

be entertained. However, others found no evidence of gluten

sensitivity among this group.29 Further work is required to

clarify differences found in the studies that might relate to

patient selection or methods used to determine antibody

titres.

Epilepsy
The increased prevalence of epilepsy in patients with coeliac

disease is well documented.33 A high prevalence of coeliac dis-

ease has been seen in patients with a curious combination of

bilateral occipital calcifications and epilepsy,34–37 mainly from

Italian centres. Gobbi et al looked at two groups of such

patients and found a high incidence of coeliac disease in

patients with unexplained cerebral calcifications and epilepsy

(24/31) and a high incidence of cerebral calcifications in

patients with coeliac disease and epilepsy (5/12).38 Low serum

folate levels were also found which might be attributable

either to malabsorption or chronic anticonvulsant therapy.

Interestingly, cerebral calcifications have previously been

reported in other folate deficiency states.39 40 Silica toxicity may

play a part in the pathogenesis of the calcifications.41 This

association of intracerebral calcifications with epilepsy and

coeliac disease was not found in an Irish study.42 Although

Table 1 Common neurological and
psychiatric complications found in 620
patients attending the Derby coeliac
clinic

Disorder
No (%)
(n=620)

Depression 71 (11.5)
Epilepsy 25 (4.0)
Migraine 20 (3.2)
Carpal tunnel syndrome 15 (2.4)
Stroke 15 (2.4)
Anxiety 13 (2.1)
Self poisoning 11 (1.8)
Myopathy 8 (1.3)
Learning difficulty 7 (1.1)
Sciatica 6 (1.0)
Meningitis 5 (0.8)
Parkinson’s disease 4 (0.6)
Tension headache 4 (0.6)
Multiple sclerosis 3 (0.5)
Peripheral neuropathy 3 (0.5)

Box 1: Disorders associated with coeliac disease

• Type I diabetes mellitus.
• Autoimmune thyroid disease.
• Primary biliary cirrhosis.
• Sjogren’s syndrome.
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coeliac disease occurred with increased frequency in patients

with epilepsy (one in 44), no patient had cerebral calcifica-

tions on computed tomography. The geographical distribution

of patients with this syndrome is unexplained for it appears to

be confined largely to Italian populations (fig 1).

Peripheral neuropathy
Peripheral neuropathy in patients with established coeliac

disease has been observed frequently.43–46 The neuropathy may

be of axonal or demyelinating type. In two studies, the

neuropathy appeared to occur because of non-compliance

with a GFD and improved on reintroduction of a GFD.44 46

However, there was no response to a GFD in other patients.

Other neuropsychiatric associations
Many other neurological and psychiatric disorders have been

described in association with coeliac disease and include

myelopathy, brainstem encephalitis,47 and chronic progressive

leukoencephalopathy.48 Depression is an important feature of

coeliac disease,49 and appears to be more severe in those

unrecognised and thus untreated by GFD or in poorly compli-

ant patients.50 It has been suggested that schizophrenia is

associated with coeliac disease51 52 but this is unlikely.53

Similarly there is no firm evidence to link autism, multiple

sclerosis, or dementia with gluten sensitivity and such

patients should not be given a GFD.13

AETIOLOGY
Role of nutritional deficiencies
Nutritional deficiencies may play a part in the development of

neurological deficits in untreated coeliac disease because of

overt or occult malabsorption. Some of these are briefly

discussed below. However, it is now acknowledged that these

deficiencies are not sufficient factors as vitamin replacement

is rarely helpful22 24 45 54 and hypovitaminosis is not always

detectable.25 44 Moreover, very often no neurological abnormal-

ity is detectable even in the presence of profound vitamin

deficiency.

Calcium
Hypocalcaemia may present with neuropsychiatric features

including irritability, delirium, psychosis, depression, paraes-

thesiae around the mouth and distal extremities, and tetany.

Osteomalacic myopathy may occur with mild hypocalcaemia,

affecting proximal muscles and associated with bony pain and

tenderness and a raised alkaline phosphatase. Both tetany55

and myopathy56 occur in coeliac disease.

Folic acid
Folic acid deficiency has been particularly implicated in

patients with coeliac disease and epilepsy. Ventura et al
described two cases of focal occipital epilepsy with cerebral

calcifications and coeliac disease.35 They had previously been

poorly responsive to antiepileptics. However, a GFD and folate

supplementation resulted in complete electroencephalo-

graphic normalisation in one patient and marked improve-

ment in the other. Gobbi and co-workers found low folate lev-

els in 17 out of 19 patients with cerebral calcifications,

epilepsy, and coeliac disease which they attributed to either

malabsorption or anticonvulsant therapy.38 They suggested

that low folate levels might be pathological as cerebral calcifi-

cations have been reported in other folate deficiency states

such as in the use of antifolate treatments and radiotherapy in

leukaemic children.39 40 This association was further high-

lighted by Bye et al who described a syndrome of bilateral

occipital calcifications, epilepsy, and folic acid deficiency

related to coeliac disease.57 In the two patients with myoclonic

ataxia described by Lu et al,24 there was subtotal villous atrophy

on jejunal biopsy, as well as reduced folate and vitamin E lev-

els. A GFD and vitamin supplementation did not improve the

neurological disorder.

Pyridoxine (vitamin B6)
Pyridoxine deficiency has been demonstrated in patients with

coeliac disease. The absorption mechanism is complex. With

damage to the upper duodenal mucosa, it appears that

pyridoxine can be absorbed in the more distal intestine but

this compensatory mechanism appears to be limited.58 A study

by Morris et al looked at the possible relationship between

pyridoxine levels and neurological disorder in a group of 30

patients with adult coeliac disease.59 Although pyridoxine lev-

els were lower in patients who were non-compliant with a

GFD, there was no apparent relationship between pyridoxine

levels and neurological deficit. Hallert and co-workers looked

at depression in patients with coeliac disease and found an

improvement in symptoms after three years of GFD coupled

with pyridoxine therapy.60

Vitamin B12
In a recent study of 35 newly diagnosed coeliac disease

patients, vitamin B12 deficiency was found in 15 (45%) but

none had pernicious anaemia. Three complained of cold

peripheries and paraesthesiae at presentation that resolved

after B12 replacement.61 It has to be conceded that there is

little evidence to suggest that B12 deficiency is concerned with

the neurological complications of coeliac disease.

Vitamin E
It is known that vitamin E is important for maintaining nor-

mal neurological function. Furthermore, in other conditions

such as abetalipoproteinaemia, where hypovitaminosis E is

secondary, vitamin E replacement may improve neurological

dysfunction.62 Vitamin E deficiency has been demonstrated in

patients with coeliac disease and is reversible on a GFD.63

There are reports of coeliac disease, vitamin E deficiency, and

cerebellar ataxia with improvement after vitamin E replace-

ment therapy.23 64 65

Biopterin
Biopterin compounds, namely biopterin, 7,8-dihydrobiopterin,

and 5,6,7,8-tetrahydrobiopterin have an important role in the

metabolism of various neurotransmitters. Low levels have

been demonstrated in coeliac disease and it has been

Figure 1 Computed tomogram of the brain showing bilateral
occipital calcifications in a patient with epilepsy and coeliac
disease.
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suggested that deficiency may play a part in the development

of neurological syndromes.66

Carnitine
Carnitine is required for cellular energy production and is

absorbed via a transport mechanism in the small bowel. Defi-

ciency may produce lethargy, muscular hypotonia, and

encephalopathy and could contribute to the neurological

manifestations of coeliac disease, although a specific investi-

gation in this regard has not been carried out. A small study by

Lerner et al compared carnitine levels in patients with coeliac

disease, gastrointestinal disease with a normal small bowel

biopsy, and normal subjects.67 Carnitine levels were signifi-

cantly lower in patients with coeliac disease.

Altered autoimmunity and inflammatory processes
Ghezzi and co-workers described a man with coeliac disease

whose small bowel biopsy revealed ulceration and an inflam-

matory infiltrate.21 However, two years after diagnosis, despite

a GFD, his gastrointestinal symptoms deteriorated and he was

given deflazacort. Gastrointestinal symptoms improved but he

subsequently developed a relapsing-remitting brainstem and

cerebellar syndrome considered to be due to an inflammatory

process. Each relapse was treated with steroids and this

appeared to improve his symptoms. Serial magnetic resonance

imaging (MRI) during the course of his illness showed multi-

ple enhancing lesions. At the start of his illness, corticosteroid

administration improved the appearance of the lesions on

MRI. Cerebrospinal fluid examination was initially normal but

with subsequent relapses, the presence of oligoclonal IgG

bands and an increased cerebrospinal fluid/serum albumin

ratio was demonstrated, indicating damage to the blood-brain

barrier. However, it could be argued that this patient had coe-

liac disease and multiple sclerosis, occurring in the same indi-

vidual by chance.

An immune mediated mechanism was also suggested in a

patient with chronic progressive leukoencephalopathy be-

cause of a cerebrospinal fluid lymphocytosis and raised serum

immunoglobulin levels.48 A patient with treatment resistant

seizures and coeliac disease was described by Rush et al.68 He

was found to have an isolated central nervous system vasculi-

tis on brain biopsy. There was clinical and radiographic

improvement after treatment with prednisolone and cyclo-

phosphamide.

Gluten and antibodies to gluten
It has been suggested that gluten is neurotoxic. Dohan

proposed a correlation between cereal consumption and

schizophrenia but this has not been confirmed.51 Gluten may

worsen epilepsy in coeliac disease with cerebral

calcifications.38 Hadjivassiliou et al17 and Pellechia et al69 have

both claimed that antigliadin antibody leads to immune

mediated neurological dysfunction perhaps by damaging cer-

ebellar Purkinje cells.

TREATMENT POTENTIAL
Gluten free diet
The importance of treatment with a GFD in coeliac disease is

that patients benefit from normal small bowel absorption. In

addition, patients with dermatitis herpetiformis experience a

resolution of the rash although for reasons that are not

entirely clear, the skin response is much slower than that of

the gut mucosa. A GFD also reduces the risk of development of

lymphoma in coeliac disease.70 Disappointingly, the potential

value of a GFD in treatment or prevention remains unproved

in the various neurological deficits already described. The

effects of a GFD on these patients range from reversal of the

dysfunction, stabilisation of the illness, to making little or no

difference. It might be that there is a therapeutic window of

opportunity in which commencement of a GFD is helpful.38

Hadjivassiliou and co-workers made the intriguing observa-

tion that initiation of a GFD did lead to symptom resolution in

some of their patients with gluten ataxia.28 No further details

were given. In established epilepsy,35 37 71 there is limited

evidence that a GFD prevents or stabilises seizures. Gobbi and

co-workers suggested that a GFD seems to control seizures if

started near the onset of epilepsy and early in childhood.38

Although isolated peripheral neuropathy is uncommon in

coeliac disease, there is some evidence that treatment with a

GFD may reverse the neuropathy.44 46 De Santis et al described

a patient with previously diagnosed schizophrenia who after

investigation for weight loss and diarrhoea was found to have

coeliac disease (positive antiendomysial antibodies and

jejunal biopsy evidence).72 Single photon emission computed

tomography showed hypoperfusion of the left frontal area.

Initiation of a GFD resulted in the disappearance of psychiat-

ric symptoms as well as improvement in the scan appearances.

Numerous studies have shown no significant benefit from a

GFD.21 24 Moreover, many patients have appeared to develop

neurological complications despite adhering to a GFD.20 48 Of

the 10 cases of coeliac disease with neurological disorder

detected by Luostarinen et al,16 all but one were started on a

GFD. In six of the 10 patients no change occurred in the

neurological symptoms. One patient with a progressive

neuropathy later died of lymphoma. The neuropathy was

thought to be a paraneoplastic manifestation of the

lymphoma. Two patients experienced some relief of neurologi-

cal symptoms, myopathy and neuropathy respectively, while a

patient with epilepsy was apparently cured.

Vitamin replacement
Vitamin deficiency is discussed above. Vitamin replacement

may play a part in a select group of patients but overall is of

little value.

Immunosuppressive treatment
There have been a few reports of immunosuppressive

treatment in patients with coeliac disease and neurological

syndromes. This proved helpful in a case of vasculitis68 and in

a patient with relapsing-remitting brainstem cerebellar

syndrome.21 Intravenous steroids and immunoglobulins were

not helpful in a case of progressive leukoencephalopathy.48

CONCLUSION
Improved case ascertainment has caused an apparent increase

in the prevalence of coeliac disease. This has resulted in a

changing pattern of presentation of coeliac disease with

so-called atypical symptoms becoming more prominent. How-

ever, as coeliac disease becomes more commonly diagnosed, it

is likely that some associated diseases may merely be a result

of chance.

The increased prevalence of a variety of neurological condi-

tions in coeliac disease suggests that patients with neurologi-

cal disease are a target population who might benefit from

screening and treatment. However, no firm conclusions can be

made regarding the nature of the association between coeliac

disease and neurological disorders as the available data are

limited by the heterogeneity of patients, inconsistency of

pathological findings, and lack of adequate control data.73 A

GFD and vitamin supplementation may be helpful in some

cases. Data regarding the value of immunosuppressive

treatment are anecdotal.

It can be concluded that the majority of neurological

syndromes have a chance association with coeliac disease.

There may be a minority with a definite association, such as

patients with certain forms of epilepsy, but further study is

required to confirm this and the nature of the association. At

present, it has to be conceded that a neurological disorder

specifically associated with coeliac disease has not been iden-

tified. Deficiency of trace elements or vitamins might play an
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important part and this has considerable therapeutic implica-

tions. Thus far, this aspect of treatment has not been studied

systematically. The role of altered autoimmunity, particularly

in susceptible HLA subgroups, also merits further investiga-

tion.

Finally, with increasing recognition that coeliac disease is

under-diagnosed, it would be prudent to be vigilant in all

clinical settings where it might be a possible diagnosis. In the

context of neurological disease, those patients with unex-

plained neurological dysfunction such as ataxia should have

serological tests to select those who should have a small bowel

biopsy for coeliac disease and treatment with a GFD. In the

case of newly diagnosed patients with coeliac disease, a care-

ful search for neurological abnormalities should form part of

the initial systemic review.
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The Postgraduate Medical Journal invites readers to contribute fillers for the journal. They can be on any
topic likely to be of interest but we particularly welcome fillers on the following:

• Self help groups.
• Favourite books.
• Life defining moments or patients.
• Medical history.

Fillers, of around 250 words, can be emailed to the editor at pmj@btinternet.com for consideration.
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