CASE REPORT

Acute Motor Axonal Neuropathy with Hyperreflexia
in a Child: A Case Report
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Acute motor axonal neuropathy (AMAN), a variant of Guillain-Barré syndrome (GBS), is characterized with
acute paralysis and loss of reflexes. This was a case report of AMAN patient presenting with paraparesis and hyperreflexia.
We reported a 1-year-11-month-old boy hospitalized with history of two weeks of progressive ascending paralysis. He had
upper respiratory tract infection_four weeks prior to the onset of weakness. Physical examination showed paraparesis with
exaggerated tendon reflexes, furthermore, he was evaluated for spinal cord lesion, which showed normal MRI spine. Lumbar
puncture showed CSF cytoalbuminologic dissociation. Moreover, nerve conduction studies showed motor axonal
degeneration. His clinical signs improved spontaneously and complete recovery at eight weeks after the onset of weakness.
This case implied the clinicians’ extra attention for GBS with hyperreflexia and paraparesis.

Keywords: Acute motor axonal neuropathy, Guillain-Barré syndrome, Tendon reflex, Hyperreflexia, Anti-gangliosides

antibody, Campylobacter jejuni

J Med Assoc Thai 2017; 100 (10): 1135-8
Website: http://www.jmatonline.com

Guillain-Barré syndrome (GBS) is an immune-
mediated polyneuropathy that is one of the most
common causes of acute flaccid paralysis. GBS, with
its own specific characteristic in both clinical symptoms
and neurophysiology, mostly presents with acute
areflexia paralysis, albuminocytologic dissociation,
and/or abnormal nerve conduction'-?.

Regarding the pathogenicity of GBS, one
proposed mechanism is the molecular mimicry
between gangliosides and antecedent infectious agents.
The most frequently identified infectious agent
associated with GBS is Campylobacter jejuni, which
is attributed for 30%. Other infectious agents with
well-defined relationship to GBS are Epstein-Barr
virus, Cytomegalovirus, Varicella-zoster virus, and
Mycoplasma pneumoniae™®. GBS has numerous
variants, the most common is the acute inflammatory
demyelinating polyradiculoneuropathy (AIDP). Acute
motor axonal neuropathy (AMAN), acute motor and
sensory axonal neuropathy (AMSAN), and Miller-
Fisher syndrome are other well-known types of GBS®.
The AMAN with normal or brisk tendon reflexes has
been recently described in China and in Western
countries”. Previous reports showed the association
of AMAN with hyperreflexia and C. jejuni infection,
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and anti-gangliosides antibodies (anti-GM1 and anti-
GD1a)@. In the present paper, we reported one pediatric
patient diagnosed as having AMAN with hyperreflexia.
It is noteworthy that only few cases were reported in
children.

Case Report

A 1-year-11-month-old boy developed
progressive ascending paralysis for two weeks. He
had walking difficulties, and his symptoms worsened
before admission. He had history of upper respiratory
tract infection four weeks prior to the onset of
weakness.

On physical examination, vital signs were
stable and no autonomic disturbance observed. Cranial
nerves were normal. His motor strength in deltoids,
triceps, biceps, wrist extensors, and flexors were 5/5
bilaterally; hip flexors, quadriceps, and hamstrings were
4/5 bilaterally; and dorsiflexors and plantar flexors
were 3/5 bilaterally. Due to the lack of cooperation
from the patient, the sensory examination could not be
evaluated. However, there was no spasticity and the
Babinski’s sign and clonus were negative. The deep
tendon reflexes were hyperactive (3+), and the cross
adductus reflex was positive. There was neither sign
of loose sphincter tone nor full bladder. The whole
spine magnetic resonance imaging (MRI) was
unremarkable. The lumbar puncture test was performed
on admission. The cerebrospinal fluid (CSF) profile
showed considerable albuminocytologic dissociation
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and no sign of white blood cell (WBC) while the
protein and the sugar concentration were 73 mg/dL
and 61.4 mg/dL, respectively.

The nerve conduction study was carried out
and showed moderately reduced amplitude of left
median and tibial motor nerves with normal conduction
velocity and distal latency (except the non-response on
the sural nerve) as shown in Table 1 and 2. Unfortunately
due to the laboratory limitation and financial problems,
we were not able to either evaluate the CSF anti-
gangliosides antibody or perform the stool examination
to detect C. jejuni.

Based onall the observations and examinations,
the patient was diagnosed as AMAN associated with
hyperreflexia. After hospitalization, the weakness
spontaneously recovered. Therefore, he did not receive
intravenous immunoglobulin (IVIG) and later, he was
discharged from the hospital. Follow-ups were done
at 2-week and 4-week. Complete recovery was gained
eight weeks following the onset of weakness. The
post-discharge physical examination in all extremities

Table 1. Motor nerve conduction studies

showed grade 5/5 strength of his muscles but the
hyperreflexia and cross adductus reflex persisted.

Discussion

The patient presented to our hospital with
ascending paralysis along with hyperreflexia without
other long tracts signs. He was first diagnosed as
transverse myelitis. Subsequent to the CSF profile,
which showed the typical pattern of GBS with
albuminocytologic dissociation, the nerve conduction
result, and normal MRI spine, he was diagnosed as
AMAN.

The clinical features of AMAN are different
from other variants of GBS, with less involvement of
cranial nerve and exemplary pure motor neuropathy.
It was previously shown that in 90% of patients
with diagnosis of AMAN the sensory examination is
normal®. In contrast to other variant types of GBS,
especially AIDP, the deep tendon reflexes are usually
preserved in AMAN, and some patients may develop
hyperreflexia at the early stage or at the peak of illness.

Nerve Side Stim Record Lat (ms) Amp (mV) Dur (ms) Dist (mm) CV (m/s)
Median Left Wrist APB 3.03 2.39 4.49 55 n/a
Elbow 5.33 2.97 4.57 80 34.8
Ulnar Left Wrist ADM 1.97 0.39 3.70 50 n/a
Elbow 3.43 0.29 4.00 94 64.1
Tibial Left Ankle AH 3.53 1.01 4.53 n/a
Pop. Fos 7.13 0.75 4.63 140 36.9
Peroneal Left Ankle EDB 3.50 0.12 4.60 n/a
Fib. Head 6.40 0.12 5.13 125 43.1
Tibial Right Ankle AH 4.13 1.30 3.83 50 n/a
Pop. Fos 7.40 0.97 4.73 150 459
Peroneal Right Ankle EDB 443 0.16 4.47 50 n/a
Fib. Head 7.60 0.12 4.20 135 42.6

ADM = abductor digiti minimi; AH = abductor hallucis; Amp = amplitude; APB = abductor pollicis brevis; CV = conduction velocity;
Dist = distal latency; Dur = duration; EDB = extensor digitorum brevis; Fib. Head = fibula head; Lat = latency; n/a = not applicable;

Pop. Fos = popliteal fossa; Stim = stimulation

Table 2. Sensory nerve conduction studies

Nerve Side Stim Record Lat (ms) Amp (mV) Dur (ms) Dist (mm) CV (m/s)

Median Left Wrist Index 2.58 19.58 1.38 100 56.6
Elbow 3.25 9.61 0.98 40 80.0

Ulnar Left Wrist St digit 1.90 12.26 0.73 70 60.0

Sural Left Mid. Calf Ankle NR

Peroneal Left Lower leg Dors. ft 2.12 6.14 1.52

Peroneal Right Lower leg Dors. ft 1.97 5.85 0.95

Sural Right Mid. Calf Ankle 2.28 5.15 1.27

Amp = amplitude; CV = conduction velocity; Dist = distal latency; Dors. ft = dorsum of foot; Dur = duration; Lat = latency; Mid. Calf =
middle of calf; n/a = not applicable; NR = non-response; Stim = stimulation
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Only 10 to 20% of AMAN patients have the preserved
or exaggerated deep tendon reflexes®®, which the
clinical findings of our case presentation had.

The mechanism of AMAN with hyperreflexia
without other pyramidal-tract signs is still unknown.
The hypothesis to explain this feature includes the
involvement of central nervous system (CNS), upper-
motor-neuron, and the dysfunction of spinal inhibitory
interneurons. The intramedullary branches of anterior
horn cells increase the gangliosides and inflammation
of the nerve roots, which leads to the disruption of
blood-CNS barrier and binding of antibodies to
gangliosides in the peripheral nerve of anterior horn
cell. This intramedullary collateral branch to inhibitory
interneurons. In animal model, it has been reported
that the abnormal sodium channel is associated with
the development of AMAN®@+®. Even though AMAN
usually has only axonal involvement, previous study
identified the subclinical involvement of sensory nerve,
which correlated with this case that showed the sural
nerve involvement from nerve conduction study®.

From previous studies, C. jejuni infection is
associated with AMAN with hyperreflexia, but not
associated with AIDP. Studies following the C. jejuni
infection found that the anti-ganglioside antibodies
are being produced. Amongst those, the specific
types for AMAN are anti-GM1 and anti-GD1a®*®.
In regard to our hospital limitations, neither the specific
examinations for the presence of C. jejuni infection
nor the anti-ganglioside antibodies detection was
carried out to prove the hypothesis in our patient.

Regarding clinical manifestation and prognosis
in this case, the nadir phase to recovery phase was
correlated with previous study of Barisic and Grkovic.
It identified characteristic of GBS with cortico-spinal
tract involvement in children, showed clinical of
hyperreflexia presented in the early course of disease
(1 to 16 days of onset of clinical symptom) and the
nadir phase to recovery phase (4 to 13 months) was
shorter compared to demyelinating type GBS!?.
Similar to the study of Kuwabara et al, adult patients
diagnosed as axonal GBS had early clinical onset at
less than two weeks with rapid clinical improvement
within four weeks@. Even if previous studies reported
correlation of C. jejuni infection or enteritis with
hyperreflexia AMAN, the present case did not have
prodrome symptom of diarrhea. This case is an example
of the importance of early recognition and awareness
for differential diagnosis of axonal GBS in patient
with clinical generalized weakness or paraparesis with
hyperreflexia, to treat and improve clinical outcome.
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Conclusion

Hyperreflexia can develop in patients with
peripheral nerve pathology. The GBS variant preserves
deep tendon reflexes. AMAN with hyperreflexia should
be considered in cases of paraparesis with hyperreflexia.

What is already known on this topic?

GBS is a polyneuropathy disorder with many
variants. The common clinical manifestation of GBS
is known to be generalized weakness and hyporeflexia
with sensory loss. Unlike the common presentation of
GBS, AMAN, as a variant of GBS, manifests preserves
sensory symptom, has weakness, and hyperreflexia
without any evidence of upper motor neuron
involvement. This condition is very rare, especially in
children. Furthermore, there are only few reports of
AMAN with hyperreflexia in adult patients.

What this study adds?

This study reported a rare case of AMAN
with hyperreflexia in children. This study suggests the
consideration of AMAN in pediatric patients when
their symptoms (generalized weakness or paraparesis
with hyperreflexia) could not be explained by the upper
motor neuron lesion.
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