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Abstract
A wide spectrum of Hereditary Motor Sensory Neuropathy (HMSN)

Masanori Nakagawa, M.D.
Department of Neurology, Graduate School of Medical Science, Kyoto Prefectural University of Medicine

Hereditary neuropathies are classified into HMSN/Charcot-Marie-Tooth disease (CMT), familial amyloid poly-
neuropathy (FAP), hereditary motor neuropathies (HMN) and hereditary sensory (and autonomic) neuropathies
(HSAN). The clinical features of HMSN are generally characterized as distal dominant motor and sensory involve-
ments. However, we have reported a novel HMSN with proximal dominancy (HMSN-P) originated in Okinawa and
Shiga prefectures, Japan. The gene locus is located in the centromere region of chromosome 3. In 2008, a new fam-
ily with the HMSN-P was reported from Brazilians of Japanese ancestry. This Brazilian family was initially diag-
nosed as having “a familial ALS”. The HMSN-P linked to ch.3 is not limited in Japan, but may be present in the
worldwide. The overseas scientific research for the elucidation of the mechanism of HMSN-P supported by JSPS
KAKENHI (21406026) is planning. Recently several other types of HMSN-P have been reported: HMISN-P with uri-
nary disturbance and paroxysmal dry cough, a patient with both CMT 1A and mild spinal muscular atrophy and
CMTI1A with severe paresis of the proximal lower limb muscles. Therefore the clinical concept of HMSN is not
limited as the disease with distal dominant motor sensory involvement. HMSN has the wider spectrum from distal
to proximal and motor/sensory to autonomic neuropathies.

(Clin Neurol, 49: 950—952, 2009)

Key words: Hereditary Motor Sensory Neuropathy, Proximal dominancy, Chromosome 3, autonomic dysfunction, over-

seas research
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Table 1 Nerve conduction studies on admission.

MCS rt. median rt. ulnar rt. tibial

DL (msec) 38 3.28 406
CMAP (mV) 133 9.39 12.01
MCYV (m/sec) 514 64.2 459
F-waves

Persistence (%) 87 100 100

Latency (msec) 26.2 305 585
SCS rt. median rt. ulnar rt. sural
SNAP (V) 0.7 05 not evoked
SCV (m/sec) 525 54.7

MCS indicates motor nerve conduction study, DL: distal latency,
CMAP: compound muscle action potential, MCV: motor nerve conduc-
tion velocity, SCS: sensory nerve conduction study, SNAP: sensory
nerve action potential, SCV: sensory nerve conduction velocity, Both in
median and ulnar nerves, the MCVs and SCVs were measured be-

tween wrist and elbow. The tibial MCV was measured between ankle

and popliteal fossa.

;";

i
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; fﬁg}w oh

b y LeaY
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Fig. 1 The computed tomography (CT) of the chest and the biopsied specimen of the intrabron-
chial tumor. The enhanced CT of the chest showed an enlarged tracheobronchial lymph node (ar-
row, A). The biopsied specimen of the tumor was comprised of a cluster of atypical epithelial cells,

indicating squamous cell carcinoma (Hematoxylin and eosin, X 400, B). Scale bar = 50 pm.

B 7z (Table 1).

BB E CT K TRESWEY v fioERe A LD
(Fig. 1A). RUS M THSE X B8 ALIHRIC b BRI
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Abstract

Subacute sensory neuronopathy associated with squamous
cell carcinoma of the lung: A case report

Yuichi Noto, M.D.", Kensuke Shiga, M.D.", Jun Fujinami, M.D.",
Toshiki Mizuno, MLD.”, Masanori Nakagawa, M.D." and Keiko Tanaka, M.D.”
"Department of Neurology, Kyoto Prefectural University of Medicine
"Department of Neurology, Kanazawa Medical University

We report a 59-year-old man who developed dysesthesia in all extremities with severe loss of deep sensation
over three months. A radiating radicular pain was also noted in the extremities. The nerve conduction study
barely elicited sensory nerve action potentials both in the median and in the sural nerve. An extensive search for
anti-neuronal antibodies including anti-Hu and anti-CV2 antibody was negetive. The biopsy specimen of an en-
larged tracheobronchial lymph node revealed squamous cell carcinoma. The subsequent chemotherapy and radia-
tion therapy for the neoplasm improved the radicular pain and the deep sensation to a moderate extent, leading to
the diagnosis of paraneoplastic subacute sensory neuropathy (SSN). In general, cases with paraneoplastic SSN are
associated mostly with small cell lung cancer, and quite rarely with squamous cell lung cancer. The early detec-
tion and the treatment of the primary tumor are crucial in a patient with subacute progression of sensory-
dominant neuropathy.

(Clin Neurol, 49: 497—500, 2009)

Key words: paraneoplastic subacute sensory neuropathy, squamous cell lung cancer
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Cardiomyopathy in a Japanese family with the Glu61Lys transthyretin
variant: a new phenotype

YUICHI NOTO', TAKAHIKO TOKUDA', KENSUKE SHIGA', AKIKO TSUCHIYAZ2,
MASAHIDE YAZAKI?, SATOAKI MATOBA?, & MASANORI NAKAGAWA!

' Department of Molecular Neurology and Gerontology, Kyoto Prefectural University of Medicine, Kyoto 602-8566, Fapan,
2Department of Medicine (Neurology and Rheumatology), Shinshu University School of Medicine, Matsumoro 390-8621,
Fapan, and >Cardiovascular Medicine, Kyoto Prefectural University of Medicine, Kyoto 602-8566, Fapan

Keywords: Amyloidosis-hereditary, transthyretin, cardiomyopathy, polyneuroparhy, carpal tunnel syndrome

Abbreviations: ATTR = transthyretin-related hereditary amyloidosis; Dct = deceleration time; FEAP = familial amyloidoric
pobyneuropathy; 1VSTd = thickness of diastolic interventricular septum; LVEF = left ventricle gjection fraction; PAC =
premature atrial contraction; PVC = premature ventricular contraction; TTR = transthyretin

Abstract

We report a Japanese family with transthyretin (I'TR) amyloidosis caused by ATTRGIu61Lys that was associated with
progressive cardiomyopathy, peripheral neuropathy, and bilateral carpal tunnel syndrome. Amyloidotic polyneuropathy in
association with ATTRGIu61Lys was previously described in a Japanese family by Shiomi er al., (Biochem Biophys Res
Commun 1993;194:1090-1096), and the main clinical features of that family were late-onset sensorimotor polyneuropathy
and severe autonomic disturbance. However, there have been no descriptions of either cardiac involvement or carpal tunnel
syndrome. The Japanese family, we present here, had severe cardiomyopathy as a cardinal symptom, which is a new
phenotype of the TTR amyloidosis with ATTRGIu61Lys. This report, alongwith a previous one, demonstrates the clinical
variety of TTR amyloidosis caused by ATTRGIu61Lys.

Introduction . .
Severe involvement of the heart is a common finding

in the visceral organs, and can lead to poor prognosis

for patients with this form of TTR amyloidosis.
TTR amyloidosis caused by ATTRGIu61Lys has

previously been reported in a Japanese family, in

Hereditary transthyretin (TTR) amyloidosis is a
hereditary systemic amyloidosis caused by mutated
forms of TTR. The disease is most frequently
characterised by a fatal neuropathic systemic amyloi-

dosis, familial amyloidotic polyneuropathy (FAP). In
the vast majority of patients who show the typical
clinical characteristics of FAP, the disease is caused by
ATTRVal30Met (the most common mutation of the
TTR gene, with a substitution of methionine for
valine at position 30). However, to date, more than 90
different amyloidogenic TTR point mutations have
been described in patients with T'TR amyloidosis [1].
Patients with TTR amyloidoses harbouring mutated
TTR other than Val30Met (Non-ATTRVal30Met)
seem to have markedly diverse clinical phenotypes
corresponding to various TTR gene mutations [2]; in
the nervous system, peripheral nerve involvement
sometimes starts -as carpal tunnel syndrome, in
addition to peripheral somatic and autonomic neuro-
pathy. Brain and spinal cord dysfunctions due
to leptomeningeal amyloidosis infrequently appear.

which clinical features were late-onset sensorimotor
polyneuropathy and severe autonomic disturbances
such as orthostatic hypotension and intractable
diarrhoea [3,4]. Here, we report a Japanese family
with TTR amyloidosis caused by ATTRGIu61Lys,
and that was associated with a new phenotype
remarkably different from the family originally
reported, suffering from progressive cardiomyopathy
and carpal tunnel syndrome, in addition to sensor-
imotor polyneuropathy.

Case report

In September 2007, a 66-year-old Japanese man was
admitted to our hospital because of dyspnea on
exertion, tingling and numbness of his hands and
lower limbs, weakness of the lower limbs, leg edema

Correspondence: Dr. Takahiko Tokuda, Department of Molecular Neurology and Gerontology, Kyoto Prefectural University of Medicine, 465 Kajii-cho,
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ISSN 1350-6129 print/ISSN 1744-2818 online © 2009 Informa Healthcare USA, Inc.

DOI: 10.1080/13506120902879335



100 Y. Noto et al.

and diarrhea. The patient was born in Okayama
Prefecture that is not an endemic focus of FAP in
Japan, and had worked as a civil servant. His mother
died at age 73 of heart failure of unknown etiology.
His sister underwent surgery for bilateral carpal
tunnel syndrome at age 65, and at age 08,
echocardiography revealed hypertrophic cardiomyo-
pathy and decreased left ventricular function. Biopsy
specimens of the gastric mucosa were positive for
amyloid with Congo red staining, and she was
diagnosed as having cardiac amyloidosis at the age
of 68. She is now suffering from congestive heart
failure, weakness in the lower limbs and diarrhea.
Two cousins on his mother’s side suffer from
weakness of the lower limbs and diarrhoea.

Our patient has had several episodes of syncope
since the age of 55. At age 60, he developed erectile
difficulties. Since the age of 62, he has repeatedly
suffered from intractable diarrhoea and numbness in
his fingers. Nine months before admission, he
developed urinary retention and has worn an indwel-
ling urethral catheter. Seven months before admis-
sion, he started to feel numbness in his fingers and
soles, which gradually extended and resulted in
numbness below the knees within 3 months. Four
months before admission, he could no longer walk
without a cane because of weakness of the lower legs
and loss of position sense. One week before admis-
sion, dyspnea on exertion and leg edema appeared.

On examination, he was 172 cm in height and
weighed 52 kg; blood pressure was 132/88 mmHg
and pulse rate was irregular at 60 beats per minute.
Other physical findings were normal except for
edema in the lower legs. Neurological examination
revealed a severe decrease in pain and temperature
sensations with a mild decrease in vibratory sensation
in the bilateral lower legs. He also had tingling and
numbness with positive Tinel’s signs in the bilateral
palms. He demonstrated 4/5 strength in the bilateral

hamstring, anterior tibialis and gastrocnemius mus-
cles, whereas muscle strength in other muscles were
intact. He had severe orthostatic hypotension; in the
Schellong test, blood pressure fell from 120/50 mm
Hg when lying to 85/35 mm Hg on standing, and
pulse rate remaining unchanged at 60/min. He also
had urinary retention and impotence.

On laboratory examination, a stool specimen was
negative for occult blood and there was no protei-
nuria. Complete blood cell count and routine blood
chemistry were normal. A monoclonal protein was
not detected in the serum and urine electrophoresis.
Plasma brain natriuretic peptide (BNP) was elevated
(222.1 pg/ml; normal, < 18.4 pg/ml).

Chest radiograph showed small pleural effusions.
An electrocardiogram (ECG) showed normal voltage
QRS complexes with numerous premature ventricu-
lar and atrial contractions (PVC and PAC), and a QS
pattern in leads II, III and aVF. Echocardiography
revealed concentric left ventricular hypertrophy with
a granular sparkling appearance of the myocardium
(IVSTd = 15 mm). The left ventricular wall motion
was diffuse hypokinetic and the left ventricle ejection
fraction (LVEF) was estimated to be 43%. Doppler
echocardiography revealed severe diastolic dysfunc-
tion with moderate decrease in myocardial contrac-
tility (B/e’=21.19, normal <10; FE/A=L17
Dct= 170 ms). Late-enhancement images of cardi-
ovascular magnetic resonance showed diffuse en-
hancement circumferentally  involving the
subendocardial myocardium (Figure 1A and B).
Myocardial scintigram using technetium-99m pyr-
ophosphate (99mTc-PYP) showed high uptake of
radioactive tracer (Figure 1C), while the heart to
mediastinum (H/M) ratio of '#*I-metaiodobenzyl-
guanidine (MIBG) uptake was decreased (1.54 for
the early image, 1.46 for the delayed image).

Electrophysiological study showed a prolonged
motor distal latency in his bilateral median and right

Figure 1. Sagittal (A) and axial (B) view of late-enhancement images of cardiovascular magnetic resonance showing diffuse enhancement
circumferentially involving the subendocardial myocardium (arrows). (C) Myocardial scintigram using technetium-99m pyrophosphate

(99mTc-PYP) showing high uptake of radioactive tracer.



tibial nerves, as well as a prolonged sensory distal
latency in the bilateral median nerves. The amplitude
in compound muscle action potential in the bilateral
tibial nerves decreased, as did that in sensory nerve
action potential in the right median and bilateral
tibial nerves. Sensory response in the sural nerves
was absent. The latency recording from the fourth
digit after stimulation of the median nerve is
bilaterally prolonged compared with the latency after
ulnar nerve stimulation. The differences in median-
ulnar sensory latency were 0.98 ms on the right side
and 0.80 ms on the left side, confirming the presence
of bilateral carpal tunnel syndrome.

Duodenal mucosal biopsy was performed under
endoscopic control. In the biopsied tissues, a small
amount of amyloid deposition was primarily seen in
the submucosa with Congo red staining, and positive
TTR immunostaining was noted.

Molecular analysis

Genomic DNA was prepared from leukocytes
collected from the patient. All four exons of the
TTR gene were amplified by PCR, and were then
sequenced as described previously [5]. Direct
sequencing of the four PCR-amplified exons of the
TTR gene revealed a one-point mutation (substitu-
tion of A for G at the first base of codon 61:
substitution of lysine (Ala) for glutamate (Glu) at the
protein level) (Figure 2).

Discussion

We reported a family with TTR amyloidosis caused
by ATTRGIu61Lys, in which cardiac amyloidosis,

CAACT%A.G.GAGGAA

control ,{

Ay

|
WT/WT

CAACTGAGGAGGAA
A

patient 1
. A

GAG(Glu)/AAG(Lys)
WT/Lys61

Figure 2. Identification of the Glu61Lys substitution (G to A
nucleotide change) in exon 3 by DNA direct sequencing. Top,
sequence of wild-type, control sample; bottom, patient sequence.
Arrow indicates heterozygous mutation.
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carpal tunnel syndrome, sensorimotor polyneuropa-
thy and autonomic disturbances are predominant
symptoms. The ATTRGIu61Lys mutation has only
previously been reported in a Japanese family
originated from Fukuoka Prefecture. The present
family from Okayama Prefecture was not related to
the family originally reported. In the original family,
reported symptoms and signs were neurological,
including late-onset polyneuropathy presenting with
sensorimotor and autonomic disturbances [3,4], and
there was neither symptomatic cardiac involvement
nor carpal tunnel syndrome. Thus, the clinical
features of the present family with ATTRGIu61Lys,
who showed cardiac amyloidosis as a dominant
symptom, are remarkably different from the pre-
viously reported phenotype of ATTRGlu61Lys
mutation.

TTR amyloidosis with the ATTRVal30Met
mutation shows a clinical phenotype of FAP, but
it is known that clinical features of cases with
ATTRVal30Met unrelated to endemic foci in
Japan are markedly different from those in endemic
foci [6,7]. Typical cases with ATTRVal30Met in
endemic foci are characterised by early age at
onset, sensory-dominant polyneuropathy . with
marked autonomic dysfunction, and atrioventricu-
lar conduction block requiring pacemaker implan-
tation [8,9]. In contrast to these early-onset cases
in endemic foci, a late-onset type of FAP TTR
Met30 exists widely throughout Japan. Features of
these cases were onset at ages over 50 years,
polyneuropathy with relatively mild autonomic
dysfunction, and frequent presence of restrictive
cardiomyopathy [6,7].

From these previous reports, it has been suggested
that the difference in clinical features between FAP
with ATTRVal30Met in endemic foci and those
unrelated to endemic foci is determined by the
severity of cardiomyopathy and that of autonomic
polyneuropathy; one shows less severe autonomic
disturbances and predominant cardiomyopathy, and
the other has severe autonomic disturbances without
apparent cardiomyopathy. A similar phenotypic
variance in FAP with ATTRVal30Met may occur
in families with ATTRGIu61Lys, as shown in the
family originally reported [3,4] and the family we
report here.

TTR amyloidoses often involve the heart
[2,10,11]. About half of reported TTR muta-
tions show symptoms and signs related to cardiac
amyloidosis.  Echocardiography and  cardio-
vascular magnetic resonance imaging should be
considered when cardiac involvement is suspected
in a patient with a certain TTR mutation, even
though cardiac amyloidosis has not been previously
reported in TTR amyloidosis caused by that
mutation.
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