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Abstract Celiac crisis is a life-threatening presentation of
celiac disease which is described in the context of classic
gastrointestinal (GI) symptoms of diarrhea, leading to dehy-
dration and electrolyte imbalance. Neurologic manifesta-
tions are atypical symptoms of celiac crisis. To the best of
our knowledge, there is no published report on seizure or
encephalopathy as the presenting manifestation of celiac
crisis. We describe a 2-year-old boy presenting with acute
status epilepticus and lethargy. Prior to presentation, he had
mild abdominal distention and intermittent diarrhea. Labo-
ratory analysis revealed hyponatremia, anemia, hypocalce-
mia, transaminitis, and hyperglycemia. Electroencephalog-
raphy revealed severe diffuse encephalopathy, and complete
infectious work-up was negative. Initial brain magnetic res-
onance imaging was normal; however, repeat imaging
showed osmotic demyelination syndrome. Given the history
of GI symptoms and hyperglycemia, celiac serology was
obtained revealing elevated tissue transglutaminase, and a
diagnosis was confirmed by Marsh 3c lesions in the duode-
num. He significantly improved with steroid therapy in ad-
dition to adequate nutrition, fluids, and initiation of a gluten-
free diet. Conclusion: We report herein on the first case of
celiac crisis presenting with status epilepticus and encepha-
lopathy in the absence of profound GI symptoms. Our case
suggests that celiac crisis should be considered in the differ-
ential of seizures and encephalopathy in children.
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Abbreviations
CD Celiac disease
CC Celiac crisis
MRI Magnetic resonance imaging
TTG Tissue transglutaminase
GI Gastrointestinal
CNS Central nervous system
HSV Herpes simplex virus
PCR Polymerase chain reaction
EEG Electroencephalogram

Introduction

Celiac crisis is a rare life-threatening cause of acute diarrhea
with subsequent complications of multiple metabolic and
systemic emergencies of celiac disease. Most cases of celiac
crisis described affect mainly children even though it may
present late in life. It is usually described by worsening
gastrointestinal symptoms like profuse diarrhea leading to
dehydration, metabolic derangements like hypokalemia,
hyponatremia, and acidosis. Neurologic manifestations are
atypical symptoms of celiac disease and rarely reported in
CC. Current case reports on ataxia, paralysis, and quadriple-
gia secondary to hypokalemia exist in the literature with
concomitant acute GI symptoms. We report on the first case
of celiac crisis presenting with status epilepticus and enceph-
alopathy in the absence of profound GI symptoms.

Case summary

A previously healthy 2-year-old boy presented with lethargy
and status epilepticus in the form of neck and limb stiffening
with abnormal eye movements that continued vigorously
until he was treated by the emergency department. He had
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few episodes of vomiting on the day of presentation, and he
did not pass any bowel movement 48 h prior to that. He was
noticed to have abdominal distention all his life, and occa-
sionally, he complained of abdominal pain. His previous
medical history is known to have chronic constipation, rare
intermittent diarrhea, and failure to thrive. There was no
family history of celiac disease, inflammatory disease, food
allergies, diabetes mellitus, thyroid disorder, or seizure
disorders.

On general examination, he was lethargic, tachycardic,
and mildly dehydrated in postictal status. His weight was
10.4 kg (below the fifth percentile). His abdomen was mod-
erately distended, with sluggish bowel sounds. His skin was
dry, warm, and pale. He had generalized hypertonicity and
decreased deep tendon reflexes. There was no sensory or
cranial deficit, cerebellar or meningeal signs, or any signs of
increased intracranial pressure. He did not have papilledema
on fundoscopic examination. Following fluid resuscitation,
his vital signs stabilized, but he remained in depressed men-
tal status; EEG performed thereafter showed slowing sug-
gestive of encephalopathy without evidence of epileptiform
discharges.

His initial work-up showed hyponatremia (125 meq/L),
hypochloremia (91 meq/L), normokalemia (4.5 meq/L), hy-
perglycemia (126 mg/dL), and normal anion gap metabolic
acidosis (17 meq/L). His hemogram revealed microcytic
microchromic anemia (hemoglobin 95 g/L), normal total
white blood cells (11×109/L), and differential leukocyte
count (polymorph 71 %, lymphocyte 18 %) and platelets
(368×109/L). Iron and vitamin D levels were noticed to be
low, supporting the suspicion of a malabsorptive process.
Liver function showed elevated aspartate transaminase
(111 U/L) and alanine aminotransferase (89 U/L). His kidney
function test, urine electrolyte test, and urine and serum drug
screen were normal. Urine tests for ketones and sugars were
negative. Central spinal fluid, urine, and blood cultures were
all sterile. PCR of HSV in blood and CSF were negative, too.
Initial brain magnetic resonance imaging revealed normal-
appearing structures.

The metabolic disturbances including hyponatremia and
metabolic acidosis were all corrected within 48 h. His en-
cephalopathy was managed in the intensive care unit by
using ventilator support. Extensive encephalitis infectious
serology work-up was negative. Further metabolic work-up
testing included serum amino acids, ammonia, coagulopathy
profile, and urine organic acid, and all were unremarkable.
Thyroid function, autoimmune diabetes serology, and celiac
serology were sent for the concerns of persistent hypergly-
cemia and history of intermittent diarrhea. Upon positive
serologic markers of tissue transglutaminase antibodies
(TTG) more than 150 U/mL, the diagnosis of CD was
established by endoscopic biopsy of the duodenum. Visual-
ization of the mucosa of the duodenum showed typical

blunting of the duodenal villi with paucity of mucosal folds.
Biopsies of the duodenum revealed the presence of partial
and total villous atrophy, intraepithelial lymphocytes, and
increased length of crypts (celiac disease Marsh 3b to 3c)
(Fig. 1). Genetic HLA testing was not performed in the
patient.

Because of his prolonged encephalopathy, MRI was re-
peated. It showed pontine changes suggestive of osmotic
demyelination syndrome, and it could be explained by met-
abolic consequence of treating his hyponatremia (Fig. 2). He
was started on intravenously administered methylprednisone
on day 4 (2 mg/kg per day) upon the return of his elevated
TTG serology. The initiation of steroids was supported by
previous case reports in order to improve his neurological
status with the help of electrolyte and parenteral nutrition
support. Vitamins, iron, and folic acid were also introduced.
His neurological alertness was achieved on day 10, and
steroid was tapered accordingly. After introduction of
gluten-free diet, when enterally tolerated, he progressively
regained most of his neurological function. He started com-
municating and ambulating on day 12 and was subsequently
discharged from the hospital. On follow-up visit, the patient
demonstrated complete reversal of neurological function
without developing any sequelae or seizures. He had ade-
quate weight gain within few weeks after starting gluten-free
diet.

Discussion

Central nervous system (CNS) manifestation of celiac dis-
ease develops in about 8–10 % of adults, or it may be the
initial symptom of this disease [3]. In childhood, cerebellar
ataxia (gluten ataxia) is the most frequent neurological
symptom [2, 9], followed by epileptic seizures, neuropathy,
myopathy, and multifocal leucoencephalopathy that can be
associated with celiac disease. CNS manifestation takes

Fig. 1 Micrograph of the second part of the duodenum showing total
loss of villi, crypt hyperplasia, and intraepithelial lymphocytic
infiltration
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indolent course with most of these changes present later in
life into adulthood [2, 9]. Risk of developing neuropsychiat-
ric complications is less in children due to short disease
duration, early elimination of gluten from the diet, or differ-
ent susceptibility to immune-mediated disorders [7].

The reported CNS changes in celiac disease are usually
classified as atypical, and extra-intestinal manifestation of
gluten sensitivity rarely can present in acute celiac crisis
[10]. Most of celiac crisis cases are reported with ataxia
[9], paralysis [4], or quadriplegia secondary to hypokalemia
[1] with concomitant GI gastrointestinal symptoms. Gupta
et al. first described a celiac crisis in a 30-year-old woman
who presented with acute quadriparesis, secondary to refrac-
tory hypokalemia. Oba et al. had reported on a child with
cerebellar ataxia before the onset of diarrhea and metabolic
abnormalities [9]. It was suggested that gluten sensitivity (as
evidenced by high antigliadin antibodies) has a possible
neurotoxic effects caused by the increased ingestion of glu-
ten and, in conjunction with the metabolic effects, may be the
cause of the cerebellar ataxia and muscle weakness. To date,
there have been no cases of seizure and encephalopathy as a

presenting manifestation of celiac crisis with metabolic com-
plications in the absence of severe GI symptoms.

The pathophysiology of neurological disturbances in cases
of CD is unknown, but immunological, nutritional, toxic, and
metabolic mechanisms have been suggested. However, more
evidence points to gluten that can cause direct neurological
harm through a combination of cross-reacting antibodies, im-
mune complex disease, and direct gluten toxicity (gluten atax-
ia). Hadjivassiliou and colleagues detected antibodies against
Purkinje cells in sera from individuals with coeliac ataxia as
well as cross-reactivity between antigliadin antibodies and
epitopes on Purkinje cells [5]. He suggested different neuronal
transglutaminase isozymes as markers for gluten sensitivity in
relation with the development of neurological disease. Neuro-
logical complications may be secondary to vitamin B12 defi-
ciency (e.g., myelopathy and neuropathy), vitamin D malab-
sorption (e.g., myopathy), or vitamin E deficiency (e.g., cere-
bellar ataxia and myopathy) [7]. It has been undetermined in
our patient if his pontine demyelination is secondary to gluten
toxicity or best explained by osmotic demyelination syndrome
secondary to the management of his hyponatremia. This

Fig. 2 MRI T2 axial images
showing pontine myelinosis;
hyperintense T2/FLAIR signal in
the right anterior central pons.
No restricted diffusion
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suggests that multiple metabolic and autoimmune mechanisms
contribute to the development of his seizure.

As with all celiac disease, a gluten-free diet with nutritional
support is the treatment of choice. Fifty percent of patients with
celiac crisis respond quickly to these interventions alone [6].
Treatment with steroids should be considered in the acute celiac
crisis with great expectation to rapid reversal of neurological
manifestation, as demonstrated in our patient using
methylprednisone of 2 mg/kg. Steroid therapy is considered
life-saving especially in terms of celiac crisis complications [8].
Steroids are also suggested in individuals who are not
responding promptly to gluten restriction [6]. Steroids can be
weaned off completely within few months (within 2 months in
our patient) with eventual good response to a gluten-free
diet alone with complete reversal of neurological abnormalities.

In conclusion, herein we reported on a case of celiac crisis
presenting with status epilepticus in the absence of profound
acute GI symptoms. Our case suggests that celiac crisis
should be considered in the differential of status epilepticus
even in the absence of classical symptoms of celiac disease.
Immunological, nutritional, toxic, and metabolic mecha-
nisms have been suggested in the pathophysiology of neu-
rological disturbances. Steroids should be considered in the
acute phase of celiac crisis with great results of reversal of
neurological manifestation.
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