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Abstract
Objectives—To determine the occurrence
of celiac disease in a population of ataxic
patients without definite diagnosis and to
characterise distinctive features which
may help to diVerentiate cerebellar ataxia
with and without celiac disease.
Methods—Twenty four ataxic patients
without definite diagnosis (group A) and
23 ataxic patients with definite diagnosis
(group B) were screened for antigliadin
(AGAs) and antiendomysium antibodies
(EMAs). Patients with a positive AGA or
EMA test underwent endoscopic biopsy of
the duodenal mucosa.
Results—There was an increased preva-
lence of celiac disease in group A (3/24)
compared with group B (0/23). None of the
celiac patients presented gastrointestinal
symptoms or malabsorption signs. None
of the ataxic patients with celiac disease
had early onset ataxia.
Conclusions—Celiac disease is associated
with ataxic syndromes without definite
diagnosis, suggesting that it plays a part in
the pathogenesis of some ataxic syn-
dromes. The absence of distinctive neuro-
logical features in ataxic patients with
celiac disease suggests that a search should
be made for celiac disease markers in all
ataxic patients without definite diagnosis.
(J Neurol Neurosurg Psychiatry 1999;66:32–35)
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Celiac disease is a malabsorption syndrome
characterised by intolerance to dietary gluten
and typical lesions of the small intestine.1 2

Neurological complications occur in about
8%-10% of patients with the disease3 4 includ-
ing peripheral neuropathy,5 6 progressive multi-
focal leucoencephalopathy,7 cerebellar
ataxia,4 8 9 progressive myoclonic ataxia,10 11

dementia,12 and myopathy.13 These disorders
have been generally described as associated
with the classic celiac disease featuring weight
loss and diarrhoea.4 5 14 15

Gobbi et al16 reported high frequency of
celiac disease in patients aVected by epilepsy
with cerebral calcifications; gastrointestinal
symptoms were absent in most of them at the
time of duodenal biopsy. Recently, high
frequency of gluten sensitivity was found in
patients aVected by nervous system diseases
without definite diagnosis, in the absence of
apparent signs and symptoms of classic celiac
disease.17

The aims of the present study were (1) to
determine the occurrence of celiac disease in a
population of ataxic patients without definite
diagnosis and (2) to characterise distinctive
features, both clinical and instrumental, which
may help to diVerentiate cerebellar ataxia with
and without celiac disease. We screened
patients aVected by ataxic syndromes without
definite diagnosis for antigliadin (AGAs) and
antiendomysium antibodies (EMAs), which
are markers of celiac disease. We also com-
pared these patients with those aVected by
ataxia with definite diagnosis, including Fried-
reich’s ataxia and autosomal dominant cerebel-
lar ataxia.

Patients and methods
Forty seven ataxic patients (29 men and 18
women) attending our neurological unit were
enrolled in the study and divided into two
groups. Group A consisted of 24 patients with
ataxic syndromes without definite diagnosis
(13 late onset and 11 early onset cerebellar
ataxia); group B consisted of 23 patients with
definite diagnosis (six autosomal dominant
cerebellar ataxia, 17 Friedreich’s ataxia). All
the patients with autosomal dominant cerebel-
lar ataxia carried a CAG expansion within the
SCA2 gene18; all the patients with Friedreich’s
ataxia were homozygous for the GAA expan-
sion in the X25 gene.19 Patients were personally
examined by the authors. For each patient
pyramidal signs were considered positive when
the patient presented Babinski’s sign or hyper-
reflexia plus spasticity; signs of peripheral neu-
ropathy were considered positive when the
patient showed absence or reduction of distal
reflexes associated with reduced vibratory
sense. All patients took part in a semistructural
interview investigating any gastrointestinal
complaint or malabsorption symptom (diar-
rhoea, weight loss, flatulence, constipation).
Indicators of malabsorption, including haemo-
globin, folate, iron, and calcium, were screened
in both groups. IgG and IgA AGAs were
detected by enzyme linked immunosorbent
assay (ELISA; Alfa-Gliatest, Eurospital, Tri-
este, Italy) in duplicate 5 µl serum samples.
The upper limit of the normal range was 20 AU
for both IgA and IgG AGAs. The EMAs were
measured by indirect immunofluorescence.20

Subjects with a positive AGA or EMA test
underwent endoscopic biopsy of the duodenal
mucosa. Diagnosis of celiac disease was made
in patients with presence of AGAs or EMAs in
serum samples and a jejunal biopsy, proving
the existence of subtotal or total atrophy of the
mucosa according to the criteria of Marsh.21
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In all patients with pathologically confirmed
diagnosis of celiac disease, serum vitamin E
and vitamin B12 concentrations, antiPurkinje
cell, antigranular cell, antiGolgi cell, and
antimolecular layer cell antibodies were de-
tected. All patients gave informed consent.

Results
Tables 1 and 2 show clinical, neurophysiologi-
cal, and neuroradiological findings of ataxic
patients included in group A (without definite
diagnosis) and group B (with definite diagno-
sis) respectively.

Three out of 24 patients of group A (12.5%)
had raised AGAs in their serum samples; two of
them had raised IgG AGA alone, in the
absence of IgA deficiency; the third patient had
raised IgG and IgA AGAs and was EMA posi-
tive. Duodenal biopsies disclosed features typi-
cal of celiac disease with villous atrophy, elon-
gated crypts, and an inflammatory infiltrate in
the lamina propria associated with increased
number of intraepithelial lymphocytes in all
AGA positive patients. Interestingly, gastro-
intestinal complaints or malabsorption signs,

Table 1 Ataxic patients without definite diagnosis (group A)

Patient Sex Age (y)
Age of
onset (y) Symptoms at onset

Pyramidal
signs

Signs of
peripheral
neuropathy NCS Brain MRI

Gastrointestinal
symptoms

Malabsorption
signs AGA/EMA

Duodenal
biopsy

1 M 37 12 Aggressiveness, ataxic
gait

No No P A No No N NP

2 M 22 15 Ataxic gait, spasticity Yes Yes N A+C+WM Colic pain,
constipation

No N NP

3 M 38 27 Ataxic gait No No P A No No AGA and EMA+ P
4 M 43 25 Weakness, dizziness No No NP A+B+C Constipation No N NP
5 F 21 16 Ataxic gait No No N A No No N NP
6 M 27 6 Ataxic gait Yes No NP A+B+C No No N NP
7 F 58 52 Ataxic gait No No NP A No No N NP
8 F 37 22 Writing diYculties No No NP A No No N NP
9 M 31 15 Ataxic gait Yes No P A No No N NP
10 M 58 46 Ataxic gait No No N A+B+C No No N NP
11 F 55 50 Ataxic gait No No P A+B+C Constipation No N NP
12 M 23 7 Ataxic gait, dysarthria No No NP A+WM Constipation No N NP
13 F 59 57 Ataxic gait, dysarthria No No N A+B No No N NP
14 F 26 26 Ataxic gait No Yes P A No No N NP
15 M 64 49 Ataxic gait, dizziness No No N A+C No No N NP
16 M 55 8 Ataxic gait No Yes NP A Colic pain,

diarrhoea
No N NP

17 M 64 62 Ataxic gait No No N A+C No No IgG AGA+ P
18 M 33 12 Dysarthria, ataxic gait Yes No N A+C No No N NP
19 F 34 27 Ataxic gait No No P A No No IgG AGA+ P
20 M 48 43 Ataxic gait, dysphonia Yes No N A+C No No N NP
21 M 41 25 Dysarthria No Yes P A Constipation No N NP
22 M 62 39 Ataxic gait No Yes NP A+B+C Constipation No N NP
23 M 53 50 Unsteadiness, ataxic

gait
No Yes P A No No N NP

24 M 66 62 Weakness, tremor No Yes P A No No N NP

Pyramidal signs=Babinski’s sign or hyperreflexia plus spasticity; signs of peripheral neuropathy=absence or reduction of distal reflexes associated with reduced vibra-
tory sense; NCS= nerve conduction studies
P=pathological; N=normal; NP=not performed; A=cerebellar atrophy; B=brainstem atrophy; C=cortical cerebral atrophy; WM=white matter abnormalities
AGA=antigliadin antibodies; EMA=antiendomysium antibodies.

Table 2 Ataxic patients with definite diagnosis (group B)

Patient Sex Age (y)
Age of
onset (y) Diagnosis Symptoms at onset

Pyramidal
signs

Signs of
peripheral
neuropathy NCS

Brain
MRI

Gastrointestinal
symptoms

Malabsorption
signs

AGA/
EMA

1 M 60 48 ADCA Ataxic gait No Yes P A+B Alternating constipation
and diarrhoea

No N

2 M 51 50 ADCA Dysarthria No Yes N A No No N
3 M 43 34 ADCA Ataxic gait, dysarthria No No P A No No N
4 F 44 36 ADCA ataxic gait, dysarthria No No P A+C No No N
5 M 59 49 ADCA Ataxic gait, falls Yes No NP A+B+C No No N
6 F 28 17 ADCA Upper limbs tremor Yes No N A+B+C Constipation No N
7 M 46 33 FA Ataxic gait No Yes P A No No N
8 F 27 14 FA Ataxic gait Yes Yes P A Constipation No N
9 F 29 12 FA Ataxic gait Yes Yes P VE No Iron

deficiency
N

10 M 35 17 FA Ataxic gait Yes Yes P NP Constipation No N
11 M 20 14 FA Ataxic gait Yes Yes P N Dyspepsia No N
12 M 43 26 FA Ataxic gait No Yes P N No No N
13 M 29 15 FA Lower limbs weakness Yes Yes NP NP No No N
14 F 26 14 FA Ataxic gait No Yes P A Constipation No N
15 F 29 18 FA Ataxic gait Yes Yes P A No No N
16 M 23 18 FA Lower limbs weakness No Yes P NP Constipation No N
17 M 24 20 FA Ataxic gait No Yes P NP No No N
18 F 17 11 FA Ataxic gait No Yes P N No No N
19 F 32 12 FA Ataxic gait Yes Yes NP NP No No N
20 F 23 3 FA Ataxic gait Yes Yes NP NP No No N
21 F 28 20 FA Ataxic gait No Yes P A No No N
22 F 48 30 FA Lower limbs tremor Yes Yes P NP No No N
23 M 20 12 FA Ataxic gait Yes Yes P NP No No N

ADCA=autosomal dominant cerebellar ataxia; FA=Friedreich’s ataxia; pyramidal signs=Babinski’s sign or hyperreflexia plus spasticity; signs of peripheral
neuropathy=absence or reduction of distal reflexes associated with reduced vibratory sense; NCS: nerve conduction studies
P=pathological; N=normal; NP=not performed; A=cerebellar atrophy; B=brainstem atrophy; C=cortical cerebral atrophy; VE=ventricular enlargement
AGA=antigliadin antibodies; EMA=antiendomysium antibodies.
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which are the commonest presentation in
patients with celiac disease, were absent in
these cases, and were reported in eight out of
21 of the non-celiac patients in group A. Vita-
min E and B12 concentrations were in the nor-
mal range. Anticerebellar antibodies were
absent in the three patients with celiac disease.

No diVerences were found in the clinical
features and symptoms at onset between group
A patients with and without celiac disease.
However, none of the patients with celiac
disease had early onset ataxia, whereas onset
was before 20 years in eight out of 21 of the
remaining patients of group A. Magnetic reso-
nance imaging of patients with disease showed
cerebellar atrophy (patient 3 and patient 19;
figure A, B); and cerebellar, brainstem, and
cortical cerebral atrophy (patient 17; figure C).
Similar neuroimaging abnormalities were
found in other ataxic patients without celiac
disease.

None of the patients with celiac disease had
clinical signs of peripheral neuropathy; how-
ever, in two of them we found neurophysiologi-
cal abnormalities mainly consisting of a
decrease of sensory and motor conduction
velocities (table 3). Similar neurophysiological
abnormalities were found in the other seven
ataxic patients of group A.

Patients of group B (control group) showed
clinical, neurophysiological, and neuroradio-
logical features consistent with the diagnosis.
Gastrointestinal complaints, including consti-
pation, dyspepsia, and alternating constipation
and diarrhoea occurred in seven out of 23
patients; one patient had iron deficiency. How-
ever, none of the patients in group B was AGA
or EMA positive.

Discussion
We found a prevalence of three of 24 patients
with celiac disease among ataxic patients with-
out definite diagnosis compared with none of
23 among those with definite diagnosis. The
frequency of celiac disease in the first group
(12.5%) is at least 20 times higher than that in
large scale population studies.22 23 Recently,
Hadjivassiliou et al17 reported an increased fre-
quency (16%) of celiac disease in patients
established by biopsy with nervous system dis-
eases (especially ataxia and peripheral neu-
ropathy) without definite diagnosis. In this
study we confirmed the increased prevalence of
celiac disease in a population of ataxic patients
without definite diagnosis. Furthermore, Had-
jivassiliou et al17 reported in their study that
nine out of 25 ataxic patients of their
population had a gluten sensitivity (AGA or
EMA positivity without histological changes of
celiac disease). In our study, however, we found
no case of gluten sensitivity in the absence of
histological changes of celiac disease.

The present study is the first attempt to cor-
relate clinical and instrumental features of
ataxic patients with the presence of celiac
disease. We failed to find any clinical difference
between ataxic patients with celiac disease and
other ataxic patients without definite diagnosis,
with the exception that none of the patients
with celiac disease presented an early onset
ataxia compared with the remaining patients.
In addition, MRI and neurophysiological find-
ings did not help to diVerentiate ataxic patients
with and without celiac disease.

Frequent but anecdotical reports have de-
scribed the association of ataxia and classic
celiac disease, in which gastrointestinal symp-
toms preceded or were concomitant with
neurological signs.4 8 9 15 24 25 Two single cases of
cerebellar ataxia associated with unsuspected
celiac disease were reported by Hermanzeski et
al26 and Kristoferitsch et al27 respectively. Simi-
larly, in our patients the ataxic syndrome was
the main clinical manifestation in the absence

T1 weighted MRI of celiac patients showing (A, B) cerebellar atrophy in patients 3 and 19, respectively; (C) cerebellar,
brainstem, and cortical cerebral atrophy in patient 17.

Table 3 Nerve conduction studies in patients 3 and 19 (group A). Conduction studies
were performed with needle electrodes according to Behse and Buchtal32

Patient 3 Patient 19 Normal values

Median nerve:
Motor conduction
Distal latency (ms) 3.7 4 3.9*
Distal potential amplitude (mV) 12 21.1 8†
Conduction velocity (m/s):

Elbow-wrist 60.9 55 54†
Sensory conduction:

Potential amplitude (µV)
At wrist 8.8 10.3 6†
At elbow 2.5 6.3 2.5†

Conduction velocity (m/s):
Digit III-wrist 42.5 49 51†
Wrist-elbow 64.1 58.2 60†

Tibial nerve:
Motor conduction
Distal latency (ms) 6.7 4.1 4.8*
Distal potential amplitude (mV) 4.85 6.6 6†
Conduction velocity (m/s)
Popliteal fossa-internal malleolus 40.2 44.2 52†

Sensory conduction
Potential amplitude (µV)
At internal malleolus 0.5 0.62 0.3†
At popliteal fossa 0.5 0.33 0.2†

Conduction velocity (m/s)
1st toe-internal malleolus 30.7 30.3 38†
Internal malleolus-popliteal fossa 55.7 52.8 49†

*Upper limits of the normal range.
†Lower limits of the normal range.
Pathological values are italicised.

34 Pellecchia, Scala, Filla, et al
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of any finding suggestive of malabsorption
(subclinical celiac disease).

Mauro et al9 and Battisti et al28 described sin-
gle cases of cerebellar ataxia and vitamin E
deficiency in the course of classic celiac
disease; cerebellar symptoms improved after
vitamin E supplementation, suggesting that
selective vitamin E malabsorption was the
cause of the neurological manifestations. On
the other hand, Ackermann et al24 described
one patient with classic celiac disease featuring
ataxia, tetraparesis, sensory neuropathy, and
vitamin E deficiency who did not improve with
vitamin E supplementation. Muller et al29

reported four patients with neurological com-
plications of celiac disease; three of them
presented an ataxic syndrome. Vitamin E con-
centration was normal in the first patient, just
below the lower limit in the second patient,
who did not improve after vitamin E supple-
mentation. Vitamin E concentration was not
assessed in the third patient. Ward et al8 and
Ghezzi et al25 reported single cases of ataxic
syndrome and classic celiac disease with
normal vitamin E concentrations. In our
patients vitamin E concentration was normal,
suggesting that vitamin E deficiency is not nec-
essarily responsible for the ataxic syndrome in
celiac disease.

Several reports have described the associ-
ation of classic celiac disease and peripheral
neuropathy, including demyelinating sensori-
motor neuropathy,29 axonal neuropathy,5 14 and
mononeuropathy multiplex.6 A wide range of
neuropathic disorders, including sensorimotor
axonal and motor axonal neuropathy, monone-
uropathy multiplex, and demyelinating po-
lineuropathy, has been recently described in
eight patients with subclinical celiac disease.30

In our study two of the three celiac patients had
a slight sensorimotor neuropathy.

The mechanisms responsible for neurologi-
cal complications of celiac disease remain
uncertain. The first proposed mechanism is the
overt or occult malabsorption of nutrients
exerting neurotrophic and neuroprotective
eVects,14 but dietary gluten restriction and vita-
min supplementation rarely improve the
neurological deficits.5 9 More recently an
immunological mechanism is given more credit
in the literature: AGAs have been suggested to
be directly or indirectly neurotoxic.12 17 31 In our
patients with celiac disease we excluded known
anticerebellar antibodies as having involvement
in the pathogenesis of ataxic syndrome, further
supporting AGA neurotoxicity. In conclusion,
we suggest that celiac disease plays a part in the
pathogenesis of some ataxic syndromes, which
is not mediated by malabsorption. The lack of
distinctive features of ataxia associated with
celiac disease suggests that celiac disease
markers should be sought for in all patients
with an ataxic syndrome of unknown cause.
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