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Fig. 4. Contributions of A) lateral and B) deltoid ligaments to ankle joint stability, 5 N load. Primary restraints provide more than 50% of the stability in a given condition. (Statis-

tically significant differences, *, P<0.05.)

were consistent and the deltoid ligament contributed approximately
45% of the restraint to anterior translation. However, Harper also
reported that posterior instability of the ankle did not increase after
division of the deltoid ligament, contrary to our findings. We deter-
mined that the deltoid ligament was the primary restraint to
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Fig. 5. Contribution of articular geometry to rotation stability of ankle joint, 700 N load.

posterior translation for the unloaded ankle. He measured the maxi-
mum amount of direct talar excursion with a caliper (0.5 mm incre-
ments) during manual stress, but the magnitudes of the applied
forces were not described for each test. As Fig. 2 demonstrates, the
force and stiffness decreased after ligament sectioning. If further
force was applied, an increase in posterior displacement would be
expected.

During internal-external rotation, both the lateral and deltoid lig-
aments were responsible for restricting both directions of rotation for
the unloaded ankle. If either of the ligaments were ruptured, rotation-
al stability would be greatly reduced. Stormont et al. (1985) demon-
strated the effect of serial sectioning of the ankle ligaments for the
unloaded ankle for 3 ankle positions (plantarflexion, neutral and dor-
siflexion). For internal rotation, the anterior talofibular ligament was
the primary restraint in the plantar ankle position and the deltoid lig-
ament was the primary restraint for the neutral and dorsiflexed posi-
tion. For external rotation, the calcaneofibular ligament was the
primary restraint for all three ankle positions. Rasmussen et al. stud-
ied the function of specific components of the lateral and deltoid lig-
aments (Rasmussen, 1985; Rasmussen et al., 1983). They reported
that for the lateral ligaments, the anterior talofibular ligament pri-
marily restricted internal rotation and combined cutting of the caica-
neofibular and posterior talofibular ligament resulted in an increased



Author's personal copy

194 K. Watanabe et al. / Clinical Biomechanics 27 (2012) 189-195

external rotation. For the deltoid ligament, the anterior and interme-
diate tibiotalar ligaments, in combination, controlled both external
and, together with the anterior talofibular ligament, internal rotation
of the talus. These studies suggested that cooperative function of both
the lateral and deltoid ligaments was essential to provide internal and
external rotation stability of the talus in the ankle mortise.

Under simulated physiologic loading (700 N), the articular surface
accounted for 100% of stability in translation and 60% in external-in-
ternal rotation. Several studies support the importance of axial load
for ankle stability (Glasgow et al., 1980; Liu et al., 2000; McCullough
and Burge, 1980; Rasmussen, 1985; Stiehl et al., 1993; Stormont et
al., 1985; Tochigi et al., 2006). Stiehl et al. (1993) tested two axial
loading conditions and showed that increased axial load increased
stability. Anterior-posterior translation at a 150 N translation force
was 8 mm during a 147 N axial load and reduced significantly to
4 mm with an increased axial load of 686 N. Two other cadaver stud-
ies reported articular contribution to ankle stability (Stormont et al.,
1985; Tochigi et al., 2006). Stormont et al. (1985) reported that the
articular surface accounted for 100% of version stability and 30% of
stability in external-internal rotation for a 670 N applied axial load.
The range of the torque applied manually was between 3.36 Nm
and 3.98 Nm in their study which is greater than the 2.5 Nm limit
set in the present study. Their lower reported articular contribution
for external-internal rotation stability compared to our result (60%)
may be due to this higher torque, which results in larger magnitudes
of rotation and consequently, the contribution of the ligaments to
ankle stability may increase. Tochigi et al. (2006) reported that the ar-
ticular surface accounted for 70% of anterior/posterior stability, 50% of
version stability and 30% of stability in external-internal rotation for a
600 N applied axial load. They measured contact stress in the tibiota-
lar articulation by a real-time contact-stress sensor. Contribution of
articular geometry was calculated by analyzing the contact-stress
changes due to secondary loading (anterior/posterior force, eversio-
n/inversion torque, or external/internal rotation torque) with a com-
puter model of ankle geometry. Their study did not include the effect
of the talomalleolar articulations. These two studies (Stormont et al.,
1985; Tochigi et al., 2006) and the current study analyzed contribution
of joint structures to ankle stability. Conclusions from all three studies
were consistent.

There are limitations of this study. The mean age of the cadaveric
specimens was elderly and may not represent results from a younger
population. Inversion-eversion stability was not included in our ex-
perimental protocol. Finally, we did not specifically examine the ef-
fects of muscle activity to stability were excluded or load the ankles
dynamically.

Understanding the contribution of supporting elements to ankle
stability is not only important in modeling the ankle and foot, but
also is of importance clinically. Joint injuries such as displaced intraar-
ticular fractures should be restored to anatomic alignment, in order to
preserve joint stability. Insufficiency of the lateral and/or deltoid liga-
ments has an effect upon joint stability in multiple planes and efforts
should be directed towards restoring normal ankle ligament function.
Reconstruction of the ankle joint with total ankle arthroplasty is de-
pendent upon successful restoration of ankle ligament stability. In
the normal ankle, various ligaments and articular geometry interact
to stabilize the joint for a wide range of loading and functional re-
quirements. Injury or loss of supporting structures has the potential
of disturbing functional stability. When primary joint stability is
lost, impaired function may result. This study demonstrated the pri-
mary contribution that ankle geometry provided to stability of the
ankle under physiologic loads.

In conclusion, there are many factors affecting stability of the
ankle joint. There is no single factor that is most important. The con-
tribution of each of these supporting elements is dependent upon the
ground condition, loading level, the direction the forces applied and
the degree of loading.
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Efficacy of Pharmacological Classification of Complex Regional Pain

Syndrome caused by Brachial Plexus Injury : A Case Report

Akiko Hacmisuka,* Yasuyuki MartsusaiMa,* Kenji HACHISUKA™®

Abstract : Pharmacological classification, based on a so-called drug challenge test (DCT), is
one method to evaluate intractable pain following experimental administration of medicines. In
this scenario, the appropriate medicine is prescribed for a patient with intractable pain based on
the result of the DCT. A 61-year-old man was healthy until 2003, when he sustained a brachial
plexus injury caused by a gas explosion. He had experienced fulgurant pain in his left upper limb
since 2006, and had undergone stellate ganglion blocks, and treatment with amitriptyline. He was
admitted for further treatment in 2010 because these treatments did not alleviate his fulgurant
pain. He could not move his shoulder, elbow, wrist and fingers because of severe paralysis and ar-
throdesis of his left shoulder joint, and complained of fulgurant pain and persistent dullness in his
left upper limb. He was diagnosed to have complex regional pain syndrome (CRPS) due to the
brachial plexus injury, and electromyographic examinations showed evidence of a partial re-
growth after sural nerve transplantation. Gabapentin was prescribed for the patient’s CRPS based

on the remarkable effect of thiamilal on this fulgurant pain. The frequency of the fulgurant pain

decreased following the initiation of gabapentin therapy, and the persistent dullness disappeared.
DCT is recommended for patients with intractable pain such as CRPS, in addition to neurological
and electromyographic examinations, in order to elucidate the details of the pain and select the
appropriate medication. (Jpn J Rehabil Med 2012 ; 49 : 512-517)
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A novel EGR2 mutation within a family with a mild
demyelinating form of Charcot-Marie-Tooth disease
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Abstract Mutations of the early growth response 2 (EGR2) gene have been reported
in a variety of severe demyelinating neuropathies such as autosomal recessive congenital
hypomyelinating neuropathy, autosomal dominant child-onset Dejerine-Sottas neuropathy,
and autosomal dominant adult-onset Charcot-Marie-Tooth disease (CMT). Here, we report
on a heterozygous mutation in EGR2 (c.1160C>A), which results in threonine at position
387 being changed to asparagine, in a family with a mild demyelinating form of adult-onset
CMT. Of note, both the proband and her asymptomatic son exhibited neither pes cavus
nor champagne-bottle leg atrophy, suggesting that the heterozygous T387N mutation may
result in a relatively mild phenotype of demyelinating CMT.

Key words: Charcot-Marie-Tooth disease, demyelinating neuropathy, EGR2 mutation,

heterozygous mutation, mild phenotype

Introduction
Subtype of CMT and associated gene mutation

This case report chronicles a family with autosomal
dominant demyelinating Charcot-Marie-Tooth disease
(CMT) and mutations in the early response 2 gene
(EGR2) (CMT1D, OMIM 607678).

Description of the case

The proband was a 46-year-old woman who had
been healthy until 2 years ago, when she noticed a
subtle tingling sensation on the dorsal aspect of her
left hand. One year later, she started to have difficulty
screwing off bottle caps and visited our facility. The
proband was the only daughter of a father who died
due to gastric cancer at 59 years of age and a mother
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who died due to diabetes at 63 years of age; neither
parent had neuromuscular disease, but the mother
was known to be a slow runner. The patient had three
sons: the eldest was a 24-year-old part-time worker,
the second was a 19-year-old office worker, and the
youngest was a 16-year-old high school student. All of
them were able to run, but the second son was a slow
runner when he was a student.

Neurological examination of the proband revealed
that the cranial nerves were normal. The left thenar
prominence showed mild atrophy; however, neither
hammer toes nor pes cavus were noticed. The
Medical Research Council (MRC) scores were 4
in the abductor pollicis brevis, tibialis anterior, and
extensor hallucis longus muscles, and 5 in the other
muscles. Sensations were preserved except for subtle
paresthesias on the dorsal aspect of her left hand. Both
patellar tendon reflexes and Achilles tendon reflexes
were absent, whereas reflexes were preserved in the
upper extremities.

The results of nerve conduction studies (NCS)
of the proband are shown in Table 1. Distal motor
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Table 1. Results of the motor nerve conduction and
sensory nerve conduction studies in the proband.

Median Ulnar Tibial
nerve, right nerve, right nerve, right

Motor nerve conduction study

Distal latency (ms) 5.96 412 6.72

CMAP (mV) 7.33 10.18 7.28

Duration (ms) 6.16 6.14 7.36

MCV (m/s), distal 24.0 28.9 23.2
segments

MCV (m/s), 26.1 25.9 -
proximal

segments

Sensory nerve conduction study
SNAP (uV) 1.3 0.9 Not evoked
SCV (m/s) 29.6 32.9 —

The distal median nerve MCV was measured between the wrist and
elbow, whereas the proximal median nerve MCV was measured
between the elbow and axilla. The distal uinar nerve MCV was
measured between the wrist and below the elbow and the proximal
uinar nerve MCV was measured below and above the elbow. The
tibial nerve MCV was measured between the ankle and popliteal
fossa. SCVs were measured between the wrist and the index and
between the wrist and little fingers in the median and ulnar nerves,
respectively, and between the LM and the distal shin 14 cm proximal
to the LM.

CMAP, compound muscie action potential; LM, lateral malleolus;
MCV, motor conduction velocity; SCV, sensory conduction velocity;
SNAP, sensory nerve action potential.

latencies were prolonged in the median, ulnar, and
tibial nerves. The mator nerve conduction velocities
(MCVs) of these nerves were decreased equally in
both the distal and proximal segments and the electric
thresholds were markedly increased elsewhere. On
the other hand, the compound muscle action potentials
were relatively preserved. In the sensory NCS, sensory
nerve action potentials (SNAPs) were markedly
reduced or were not elicitable. The symmetric and
uniform slowing of MCVs in a length-dependent
manner suggested dysmyelination, the developmental
defect in myelination, favoring a diagnosis of CMT1
{(demyelinating form).

After obtaining a written informed consent from
the patient, DNA was extracted from the proband’s
lymphocytes and was subjected to fluorescence in
situ hybridization analysis for peripheral myelin protein
(PMP22) duplication. Results showed the presence
of the normal two copies of the gene. DNA was
then analyzed further using a custom-built GeneChip®
CustomSeq® Resequencing Array (Affimetrix, Santa
Clara, CA, USA). This array was designed to screen
for the following 28 CMT-related genes: PMP22,
myelin protein zero (MPZ), gap junction protein beta
1 (GJB1), EGR2, periaxin (PRX), lipopolysaccharide-
induced TNF factor (LITAF), neurofilament light chain

(NEFL), ganglioside-induced differentiation association

protein 1 (GDAPT), myotubularin-related protein 2
(MTMR2), SH3 domain and tetratricopeptide repeats
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2 (SH3TC2), SET-binding factor 2 (SBF2), N-myc
downstream regulated 1 (NDRGT), mitofusin 2
(MFNZ2), rab-protein 7 (RAB?7), glycyl-tRNA synthetase
(GARS), heat shock 27 kDa protein 1 (HSPB1), heat
shock 22 kDa protein 8 (HSPB8), lamin A/C (LMNA),
dynamin 2 (DNM2), tyrosyl-tRNA synthetase {YARS),
alanyl-tRNA synthetase (AARS), lysyl-tRNA synthetase
(KARS), aprataxin {APTX), senataxin (SETX), tyrosyl-
DNA phosphodiesterase 1 (TDP1), desert hedgehog
(DHH), gigaxonin 1 {GANT), and K-C/ cotransporter
family 2 (KCC3). The technical details of the array
have been described in another publication (Nakamura
etal., 2012). The authors had obtained the approval
of the genetic analysis using GeneChip from the
institutional review boards of both institutions (Kyoto
Prefectural University of Medicine and University of
Kagoshima). The results showed a novel heterozygous
mutation in EGR2 (c.1160C>A) resulting in change
of threonine at position 387 to asparagine (Fig. 1).
To elucidate the pathogenicity of this mutation, we
performed familial segregation analysis. The proband
and all her sons agreed to participate in the study on
written informed consent. Neurological examination of
the second son unexpectedly revealed mild weakness
of the extensor hallucis longus and tibialis anterior
muscles, with an MRC score of 4. In addition, he had
diminished patellar and Achilles tendon reflexes. In
contrast, the eldest and youngest sons had normal
neurological examination findings. The results of NCS
for the right median nerve of the proband and her three
sons are shown in Table 2. The median MCVs were
decreased to 21.5 and 19.5 m/s in the proband and her
second son, respectively, whereas those of the eldest
and youngest sons were within the normal range.
In addition, median SNAPs and sensory conduction
velocities were also decreased in the proband and
her second son, but remained normal in the other
sons. The direct sequencing of EGRZ revealed a
heterozygous ¢.1160C>A mutation in the second son
and a homozygous wild-type sequence in the other
sons (Fig. 1). In summary, the heterozygous mutation
of EGR2 (c.1180C>A) was associated with a mild
demyelinating neuropathy phenotype in this family.

Discussion

EGR2 is a 'master” ftranscription factor that
regulates myelination of the peripheral nervous system
and plays a role in the maintenance of myelin
(Toplko etal., 1994, Warner etal., 1998). Genetic
alteration of EGRZ results in a variety of relatively
severe demyelinating neuropathies such as congenital
hypomyelinating neuropathy (Warner etal., 1998),
childhood-onset Dejerine-Sottas neuropathy (DSN)
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Figure 1. Family segregation study. |-2 (closed arrow): the proband, II-1: eldest son, II-2: second son, IlI-3: youngest son.
Compound muscle action potentials (CMAPs) elicited by supramaximal stimulation of the right median nerve at the wrist and
elbow were obtained for each family member, and these CMAPs were superimposed on each other. The onset of CMAPs
was delayed in both -2 and 1-2. The chromatograms of the direct sequencing of exon 2 of early response 2 gene (EGR2) are
shown below. A heterozygous ¢.1160C>A mutation was noted in both 1-2 and II-2.

Table 2. Motor nerve and sensory nerve conductions in
the median nerve of the proband and her sons.

Family member -2 11-1 iI-2 11-3
Motor nerve conduction
Distal latency (ms) (<4.2) 6.6 2.8 6.7 3.0
CMAP (mV) (>3.5) 5.4 10.7 10.4 8.9
MCV* (m/s) (>48) 215 56.1 19.0 57.6
Sensory nerve conduction
SNAP (uV) (>19) 1.1 43.3 1.8 30.8
SCVTt (m/s) (>47) 25.2 62.0 25.4 55.6

CMAP, compound muscle action potential; -2 (closed arrow in
Fig. 1), the proband; Il-1, eldest son; 1I-2, second son; l1I-3, youngest
son; MCV, motor conduction velocity; SCV, sensory conduction
velocity; SNAP, sensory nerve action potential.

*MCVs were measured between the wrist and elbow.

TSCVs were measured between the wrist and index finger in the
median nerves.

(Boekoel et al., 2001; Numakura et al., 2003; Szigeti
etal., 2007), and adult-onset CMT type 1 (Warner
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et al., 1998; Bellone et al., 1999; Yoshihara et al., 2001;
Vandenberghe et al., 2002; Mikesova et al., 2005). In
contrast, the proband in this report exhibited a rather
milder phenotype, without typical features of CMT,
such as champagne-bottle leg atrophy or pes cavus.
We consider ¢.1160C>A {p. Thr387Asn) in EGR2
in the proband to be pathogenic for the following
reasons. First, the amino acid alteration was clearly
segregated in this family both with the reduced MCVs
and with the mild neuropathic phenotype. Second,
the nucleotide variation (c.1160C>A) has not been
reported either in the dbSNP database or in the
1,000 genome catalog (as of January 2012). Third,
the 387th amino acid threonine, located in the second
zinc-finger domain of the EGR2 protein, is well con-
served among different species ranging from humans
to zebra fish. We thus assume that this amino acid
alteration can affect the DNA-binding capacity of
the protein transcription factor, possibly leading to
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a defect in the myelinating process of Schwann cells.
Finally, we computationally predicted the effect of
p.Thr387Asn (T387N) on protein function using two
distinct pathogenicity prediction algorithms: PolyPhen-
2 (http://genetics.bwh.harvard.edu/pph2/) and Muta-
tionTaster (www.mutationtaster.org). Both programs
predicted that T387N is most likely damaging or
pathogenic (data not shown). The results of the seg-
regation studies, conservation of T387 in a variety of
species, and results of the two prediction algorithms
point to the pathogenicity of T387N, presumably result-
ing in the demyelinating neuropathy.

Up to thirteen EGR2 mutations have been
reported to date in demyelinating neuropathies, most
of which have early-onset or severe phenotypes.
For instance, patients with D355V, R359W, R358Q,
R381H, and R409W exhibit a child-onset CMT1
phenotype, whereas patients with R381H and G412V
exhibit DSN. While nine patients exhibited severe
childhood-onset CMT or DSN/CHN, one patient with
R381C presented with an adult-onset mild CMT1
phenotype at 59 years of age. Similar to the case
presented in this report, the patient with R381C also
exhibited a mild demyelinating phenotype without
atrophy of the tibialis anterior muscle. The clinical
findings in the proband can be explained, in part, by a
weak pathogenicity T387N mutation, possibly because
both threonine and asparagine are hydrophilic polarized
amino acids, and thus, the mutation resulted only in
mild functional loss of EGR2.

Recognition of the mild CMT phenotype can be
critical for two reasons. First, some patients with CMT
disease with atypical presentations, such as asym-
metric symptoms, can be misdiagnosed as having
chronic inflammatory demyelinating polyradiculoneu-
ropathy (CIDP) and may be treated with unneces-
sary and costly therapeutic interventions such as
immunoglobuiin administration. Second, recognition
of CMT can prevent the administration of potentially
risky neurotoxic drugs, for example, vincristine, which
can be toxic in the demyelinating form of CMT (Weiss
et al., 1974). This form of CMT has recently been found
in another patient with an EGR2 mutation (Nakamura
et al., 2012). Therefore, we consider that early recogni-
tion and diagnosis of CMT is crucial, even if the patient
presents with a mild phenotype as in this case.
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Demyelinating Features in Sensory Nerve Conduction
in Fisher Syndrome

Kensuke Shiga, Yukiko Tsuji, Chihiro Fujii, Yu-ichi Noto and Masanori Nakagawa

Abstract

Objective A significant number of patients with Fisher syndrome (FS) exhibit sensory symptoms in addi-
tion to the classical triad of opthalmoplegia, ataxia and areflexia. Previous studies have shown the amplitudes
of sensory nerve action potentials (SNAPs) to decrease in patients with FS, thus implying the presence of an
axonal pathology in the sensory nerves.

Methods We included ten consecutive patients with FS who were d1V1dcd into the following two groups:
those with hypesthesia (group H) and those without hypesthesia (group NS). The parameters obtained from
nerve conduction studies (amplitudes of compound muscle action potentials, motor conduction velocities, am-
plitudes/duration of SNAPs and sensory conduction velocities) were retrospectively compared between the
two groups. In addition, follow-up sensory nerve conduction studies were conducted in one representative pa-
tient from each group.

Results Of the 10 patients with FS, four (40%) showed hypesthesia and eight (80%) showed distal pares-
thesia. The amplitudes of the SNAPs of both the median and sural nerves were lower in group H than in
group NS. Moreover, the duration of the sural SNAPs was longer in group H than in group NS. Desynchro-
nization of SNAPs in the acute phase was observed during follow-up in both patients who underwent follow-
up studies.

Conclusion The prolonged duration of SNAPs in group H and the desynchronization of SNAPs in the two
patients who underwent follow-up studies suggest the presence of a concomitant demyelinating process in the
sensory nerves.

Key words: Fisher syndrome, hypesthesia, nerve conduction study, sensory nerve action potential, demyeli-
nation, temporal dispersion

(Intern Med 51: 2307-2312, 2012)
(DOI: 10.2169/internalmedicine.51.7828)

plained of distal dysesthesia and deep sensory deficits (1).

Introduction

Fisher syndrome (FS) is a postinfectious neuropathy char-
acterized by the clinical triad of ophthalmoplegia, ataxia and
hyporeflexia/areflexia. Most patients with FS are positive for
serum GQI1b antibodies (1, 2). The presence of the triad is
essential for making a diagnosis of FS (3), whereas sensory
symptoms are generally underemphasized. However, in a
large case series, it was reported that 14-45% of patients
with FS have dysesthesia, 7-50% have superficial sensory
deficits and 9-25% have deep sensory deficits (4-7). In addi-
tion, two of the three original cases reported by Fisher com-

Distally dominant sensory symptoms, which are often pre-
sent in a variety of polyneuropathies, may be crucial for
achieving a better understanding of the neuropathic nature
of FS since sensory nerve functions can be assessed with
nerve conduction studies (NCS).

FS patients exhibit a lack of motor weakness in the ex-
tremities, and compound muscle action potentials (CMAPs)
and motor conduction velocities (MCVs) are within normal
ranges in these patients (8). In contrast, sensory nerve con-
duction studies (SNCSs) show decreased euhplimdes of sen-
sory nerve action potentials (SNAPs) in 70-90% of Cauca-
sian patients with FS (8-10). Earlier reports from a small
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Table. The Clinical Characteristics of the Patients with Fisher Syndrome (FS).

subject age sex antecedent infection prodrome dysesthesia hypesthesia GQ1b-Ab NCS date
: vibration pinprick

normal sensory group (group NS, n = 6)
1 59 M none dysesthesia present none none positive day 10
2 28 M URI ataxia present none none negative day 7
3 23 M diarrhea diplopia absent none none not done day 16
4 68 M URI diplopia present none none positive day 17
5 36 F URI diplopia absent none none positive day 4
6 34 M diarrhea diplopia present none none positive day 4

hypesthesia group (group H, n = 4)
7 38 M URI diplopia present hypesthesia none negative day 11
8 21 F none diplopia present hypesthesia none positive day 5
9 38 F URI diplopia present hypesthesia hypesthesia positive day 14
10 68 M URI ataxia present hypesthesia hypesthesia positive day 4

The patients were divided into the following Two groups: those without hypesthesia (cases 1-6) and those with hypesthesia (cases 7-10). The days listed in
the nerve conduction studies (NCSs) column indicate the timing of the NCSs from the onset of FS.

Abbreviations: URI: upper respiratory infection

case series indicate that demyelinating processes cause the
decreased amplitudes of SNAPs observed in patients with
FES (11-14), whereas the results from two large case series
suggest that axonal neuropathy or dorsal root ganglionopa-
thy are responsible (8, 10). Therefore, the question of
whether decreases in SNAP amplitudes result from a demye-
linating process or an axonal mechanism remains controver-
sial. In this study, the results of SNCSs in two different
groups of FS patients (one group with hypesthesia and one
without) were compared in order to elucidate the correlation
between sensory symptoms and neurophysiological parame-
ters. In addition, follow-up studies were conducted in two
representative FS patients, one from each group.

Materials and Methods

Subjects

Ten consecutive FS patients were identified from patients
admitted to our facility between 1991 and 2011. The pa-
tients were diagnosed with FS if they demonstrated an acute
onset of the clinical triad (i.e., ataxia, diplopia and dimin-
ished tendon reflexes) and the resolution of symptoms
within one or two months. The clinical records of these pa-
tients and the results of the NCS were retrospectively re-
viewed for further analysis. The clinical details of each pa-
tient, including antecedent infections, sensory symptoms, re-
sults of serum GQIlb antibody screening and the timing of
the NCS from disease onset are shown in Table.

Nerve conduction studies

Standard testing procedures were performed in all patients
in our facility as follows: motor nerve conduction studies
(MNCSs) and F-wave conduction studies (FWCS) were con-
ducted on the right median and tibial nerves, and SNCSs
were conducted on the right median and sural nerves in an
anti-dromic fashion. The parameters were evaluated as fol-
lows: in the SNCSs, we analyzed SNAP amplitudes (meas-
ured from the baseline to the negative peak), sensory con-

duction velocities (SCVs) and the duration of the SNAPs
(defined here as the time between take-off and the positive
peak); in the MNCSs, we measured the distal motor laten-
cies (DLs), CMAPs (measured from the baseline to the
negative peak) and MCVs; in the FWCSs, we measured F-
wave frequencies and the shortest F-wave latencies. The
temperature was monitored and maintained above 32C dur-
ing all recordings. The NCS parameters were compared with
those of control subjects (aged 24.0+3.0 years). In some
cases, NCSs were performed on several occasions during the
patient’s illness. In such cases, NCS parameters recorded
during the most severe period were selected for statistical
analysis (the days on which the NCSs were conducted after
admission are listed in Table as the NCS date). In particular,
parameters obtained on day 14 were used in case number 9
(the case depicted in Fig. 2) and those obtained on day four
were used in case number 5 (the case depicted in Fig. 3).

For the statistical analyses, each electrophysiological pa-
rameter obtained in the MNCSs, SNCSs and FWCSs (DLs,
CMAPs and MCVs in the MNCSs; SNAP amplitudes, SCVs
and the duration of SNAPs in the SNCSs; F-wave frequen-
cies and minimal F latencies in the FWCSs) was compared
between the patients without hypesthesia (group NS) and
those with hypesthesia (group H). Comparisons between the
two groups were performed using the nonparametric Mann-
Whitney test (SPSS Base ver 11.J, SPSS Inc., Chicago, Illi-
nois, USA).

Results

Patient characteristics

Out of the ten patients examined in this study, seven were
male and three were female. The average age at onset of FS
was 41.3 years (range: 21-68 years) (Table). The average
age at onset was similar between group NS (41.3x18.0
years) and group H (41.3x19.6 years). Eight patients had
antecedent infections (six had upper respiratory infections
and two had diarrhea) that manifested four to 11 days be-

2308

—100—



