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Giant axonal neuropathy (GAN) is a rare neurodegenerative disorder affecting 
both the central and peripheral nervous systems progressively. The recessive 
mutations of the GAN gene are responsible for the disease. Although some 
clinical aspects, like coarse and kinky hair, are suggestive, other diseases may 
interfere with diagnosis. We describe a case who previously had been diagnosed 
with and treated for chronic inflammatory demyelinating polyradiculoneuropathy 
(CIDP); after re-evaluation, genetic testing was received, and the patient was 
diagnosed with GAN.
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Giant axonal neuropathy (GAN) is an autosomal 
recessive neurodegenerative disease affecting 
both the peripheral and central nervous 
systems.1-3 Mutations in the GAN gene, located 
on chromosome 16q24.1, causes the disease. 
Symptoms begin in early childhood, usually 
by age four, progressing to ambulatory loss 
during the twenties and death in the second 
or third decade. Neurological abnormalities due 
to sensorimotor polyneuropathy are weakness 
and atrophy prominent in distal muscles, 
sensorial defects, loss of deep-tendon reflexes, 
and gait and posture disturbances. Oculomotor 
and facial cranial nerve impairment may also 
coexist.1,4 Involvement of cerebral cortex, 
cerebellum, brain stem, and pyramidal tract 
can develop over time, causing symptoms like 
cerebellar dysfunction, intellectual disability, 
seizures, nystagmus, and dysarthria.5 Brain 
magnetic resonance imaging (MRI) especially 
shows findings of white matter abnormalities, 
resembling leukodystrophies.6 Coarse and 
kinky hair is one of the diagnostic features 
of the disease, though this can be absent in 
some cases. Diseases like Charcot-Marie-Tooth 
hereditary neuropathy type 4 (CMT4), classic 
infantile neuroaxonal dystrophy (INAD), and 
leukodystrophies, like arylsulfatase-A deficiency, 

can be considered in the differential diagnosis. 
Here we report the case of a patient with 
giant axonal neuropathy who had a former 
diagnosis of chronic inflammatory demyelinating 
polyradiculoneuropathy (CIDP) which, to our 
knowledge, has not been reported as a previous 
diagnosis before.

Case Report

A 10-year-old boy presented with progressive 
gait disturbance and frequent falls. He was 
the first child of healthy parents who were 
first cousins. He was born at term without 
any complications. His motor and mental 
development during infancy was normal. He 
experienced frequent falls beginning when 
he first started walking at 14 months of 
age. His difficulty in walking had become 
more evident over time, and he had been 
diagnosed with polyneuropathy at three years 
of age. He was considered to have CIDP and 
received corticosteroid and monthly intravenous 
immunoglobulin treatments. Recently, speech 
disturbance, especially abnormalities in 
pronunciation, had become evident. Although 
his motor and mental development was normal 
during infancy, his academic success had 
decreased in the last three years. He had no 
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history of seizures. He had had intermittent 
symptoms, like abdominal pain, dyspepsia, 
constipation, and dysuria, since three years 
of age.

His physical examination revealed oculomotor 
apraxia, symmetrical muscle weakness and 
atrophy prominent in lower and distal 
extremities, hypothenar and thenar atrophy, 
areflexia, dysdiadochokinesia, wide-based and 
ataxic gait, pes planus, and dry and mottled 
appearing skin on distal lower extremities 
(Fig. 1A and B). Characteristics of his hair 
could not be assessed because he had a very 

short haircut (Fig. 1B). Ocular examination 
and audiogram were normal. Complete blood 
count; biochemistry, including blood glucose, 
lactate, ammonia, hepatic, and renal function 
tests; vitamin B12; and thyroid hormones were 
also normal.

Brain MRI at age four had been reported as 
normal. Brain MRI at the age of 10 showed 
T2 hyperintensity in the dentate nuclei, 
cerebellar peduncles, and periventricular and 
subcortical white matter (Fig. 2A and B). 
Electromyoneurography was consistent with 

Fig. 1. This image shows the symmetrical wasting and 
color change of the distal lower limbs of the patient 
(A). This image shows hypothenar and thenar atrophy 
and impossibility of assessing the hair change since the 
patient had a short hair cut (B).

Fig. 2. T2 hyperintensity in the dentate nuclei, cerebellar 
peduncles, periventricular and subcortical white matter 
(A and B).
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axonal sensorimotor polyneuropathy prominent 
in lower extremities. We received a written 
informed consent from the parents of the 
patient for genetic testing. A neuromuscular 
next-generation panel identified c.1502+1 G>T 
mutation in the GAN gene. The patient was 
diagnosed with giant axonal neuropathy, and 
all immunomodulatory treatments for CIDP 
were stopped. We present the case after having 
obtained informed consent from the family.

Discussion

Giant axonal neuropathy is one of the rare 
diseases presenting with both central and 
peripheral nervous system involvement, like 
CMT4, INAD, Menkes Disease, thiamine 
deficiency, porphyria, mitochondrial diseases, 
and leukodystrophies. 

Clinical diagnosis of CIDP was probably based 
on the progressive nature of the disease and 
the reduction in conduction velocity, prolonged 
distal latency, and prolonged F-wave minimal 
latency which all indeed pointed to a possible 
CIDP diagnosis.7 Also, the appearance of central 
nervous system findings over time may have 
been challenging since peripheral neuropathy 
is more prominent at the beginning of the 
disease; in our case, neuropathy revealed itself 
as gait disturbance and frequent falls. When 
we evaluated the patient, he had not benefited 
from the treatment, and axonal sensorimotor 
polyneuropathy was prominent. This case is 
important for calling attention to the disease, 
as our patient was being treated with the 
diagnosis of CIDP which, to our knowledge, 
has not been described in a patient previously.

The GAN gene on chromosome 16q24.1 
encodes a protein called gigaxonin. Gigaxonin 
is responsible for maintenance of cytoskeletal 
stability by binding to the light chain of 
microtubule-associated protein 1B (MAP1B-
LC), tubulin-folding cofactor B (TBCB), 
and a novel microtubule-associated protein, 
MAP8.4 When the GAN gene is defective, 
the cytoskeletal stability is deteriorated as 
a result of accumulation of cytoplasmic 
intermediate filaments (IF) in various cells. 
This is considered to be the cause of axonal 
transport dysfunction and axonal loss. 
Frizzy, coarse hair may also be associated 
with abnormal keratinization4. Pathologically, 
abnormal neurofilament aggregation results in 

segmental axonal enlargements of peripheral 
nerves. Involvement of the central nervous 
system is more prominent in the corticospinal 
tracts, the middle cerebellar peduncles, dorsal 
columns, and oligocerebellar connections4. 
Brain MRI presents diffuse, demyelination 
sparing U-fibres and atrophy of cerebellum, 
brain stem, and corpus callosum.1,2 Cavum septi 
pellucidi et vergae variation may accompany 
these symptoms.1

Gigaxonin protein is a member of BTB (Bric-
à-brac, Tramtrack, and Broad-complex) kelch 
superfamily. Nonsense mutations and mutations 
in the BTB region might be associated with 
early onset and rapid progression.2 Genotype-
phenotype correlations could not have been 
defined in previously described mutations.1,2

The c.1502+1 G>T mutation has previously 
been reported in Turkish patients.1,2 Those 
patients were also from the same south-
eastern region of the country, which suggests 
that this mutation may have a founder effect. 
The typical clinical and MRI findings, such 
as mental retardation; axonal neuropathy; 
cerebellar and pyramidal tract signs; cranial 
nerve abnormalities; frizzly hair; white 
matter abnormality; involvement of brain 
stem, basal ganglia, and thalami; and cavum 
septi pellucidi et vergae were described in 
patients having this mutation. Some of these 
findings also exist in our patient. Furthermore, 
gastrointestinal, and urinary symptoms may 
also be associated with c.1502+1 G>T 
mutation. Although less-investigated, cases 
with autonomic nervous system involvement 
are described in the literature. Symptoms like 
constipation, lactose intolerance, reflux and 
regurgitation8, and perikaryal IF arrangements 
in the myenteric plexus9 have been mentioned. 
Both gastrointestinal and urinary symptoms in 
our case may be due to autonomic nervous 
system involvement, which are documented 
in animal models.10 Although correlation 
between clinical and genetic findings needs 
further investigation, clinical and radiological 
features mentioned may be investigated initially 
in patients from south-eastern Turkey.

The diagnosis of GAN may be confused with 
CIDP, and patients may receive unnecessary 
immunotherapy due to this misdiagnosis. 
Hair findings may not always be so typical 
and apparent. In Turkey, since consanguineous 
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marriage is common, giant axonal neuropathy 
should be considered as a diagnosis in patients 
with gait and posture disturbances, muscle 
weakness and atrophy, cerebellar dysfunction, 
intellectual disability, dysarthria, and seizures. 
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