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Abstract

Histological evaluation of a peripheral nerve is often the final diagnostic work-up for a
neuropathy of unknown origin, and a distal sensory nerve is usually biopsied. Here, we report
the case of a female patient with painful unilateral neuropathy in the upper arm. According
to the histological evaluation of the pronator teres motor branch, vasculitis seemed to be the
most probable cause of the condition, and steroid therapy improved the patients’ symptoms.
A biopsy of the motor branch of the pronator teres muscle nerve may be considered a
valuable diagnostic option in selected cases with neuropathy affecting the upper limb, when
performed in cooperation with neurologists and orthopedic surgeons. © 2014 S, Karger AG, Basel

Introduction

Histological evaluation of a peripheral nerve is often the final diagnostic work-up for a
neuropathy of unknown origin, and is most informative when the nerve is clinically affected
[1]. A distal sensory nerve, including the sural, superficial peroneal, or superficial radial
nerve, is usually biopsied, and a motor nerve branch is rarely considered [2-4]. Here, we
report a case with painful unilateral neuropathy in the upper arm. In this case, a biopsy of a
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pronator teres motor branch provided useful information in consideration of the pathogene-
sis.

Case Report

A previously healthy 19-year-old jJapanese woman noticed a skin rash on her lower
limbs. After 4 months, the rash spread to her hands and forearms. In February 2013 (9
months from the onset of the exanthema), she was admitted to our hospital because of
sudden paresis and pain in her left upper limb. At the first presentation, she showed livedo
reticularis in all four limbs, with a temperature of 36.5°C, a pulse of 65 beats per minute, and
a blood pressure of 112/62 mm Hg. Examination showed decreased sensation in the radial
side of her left forearm and dorsum of the hand. Manual muscle testing was uncompleted in
her left forearm because of severe neuralgia, although it was normal in the left proximal arm
and lower limbs.

Laboratory findings were normal for sedimentation rate (8.0 mm/h), leukocyte counts
(5,880/mm?3), serum C-reactive protein (0.01 mg/dl), serum creatinine (0.49 mg/dl), and
urinalysis. Tests for serum antibodies, including antinuclear, anti-DNA, anti-RNP, anti-SSA
and anti-SSB, IgG anticardiolipin, and anti-beta-2-glycoprotein I, were negative. Lupus
anticoagulant was negative. Serum antineutrophil cytoplasmic antibody was negative in
both perinuclear and cytoplasmic staining patterns, and antimyeloperoxidase and protein-
ase 3 specificity were not detected. Thyroid function was normal, while antithyroid
peroxidase and antithyroglobulin antibodies were positive. The results of the serological
tests for acute infection with Epstein-Barr virus, herpes simplex virus, varicella-zoster virus,
cytomegalovirus, human parvovirus B19, and Mycoplasma pneumoniae were all negative.
Antibodies to human immunodeficiency virus (HIV) and hepatitis B and C viruses were also
negative. Cerebrospinal fluid analysis showed a normal cell count of 1/mm3 (mononuclear
cells) with normal total protein concentration (26 mg/dl, normal <40 mg/dl). MRI scans of
the brain, whole spine, left upper limb, cervical nerve roots, and brachial plexus and whole-
body computed tomography scans showed no abnormal findings. Skin biopsy specimens
from the livedo reticularis in her left lower limb showed no specific findings of vasculitis or
thrombophlebitis.

In neurophysiological studies, the patient’s motor nerve conduction in the median,
ulnar, and radial nerves was within the normal range; however, the compound muscle action
potential and conduction velocity in the left radial nerve (8.4 mV, normal >7.0 mV; 64.4 m/s,
normal >60 m/s, respectively) were decreased in comparison with the right radial nerve
(10.6 mV and 91 m/s, respectively). The result of the sensory nerve conduction study was
normal. Whilst we were unable to record the motor unit potentials during voluntary
contraction of the left forearm muscles because of the patient’'s severe pain, needle
electromyography showed fibrillation potentials in her left extensor carpi radialis muscle.
Ultrasound examination of the ulnar, median, and radial nerve in the left forearm showed no
abnormalities.

Livedo reticularis and severe neuralgia pointed to vasculitic neuropathy as the most
likely pathological condition in this patient. Due to the acute progression of the motor
impairment, a single course of intravenous immunoglobulin (400 mg/kg body weight daily
for 5 consecutive days) with methylprednisolone pulse therapy (intravenous methylpredni-
solone 1 g daily for 3 consecutive days) was commenced. Improvement of the patient’s
neuralgic pain and motor dysfunctions was observed within a few days of commencement of
the therapy. However, severe tenderness along the median nerve in her left forearm and
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muscle weakness mainly in the left median nerve territory remained. Manual muscle testing
showed muscle weakness in the left median nerve territory: flexor digitorum profundus
(second finger: 3/5; third finger: 4/5; intact in fourth and fifth finger), flexor digitorum
superficialis muscle (second finger: 2/5; third finger: 2/5; fourth finger: 4/5; intact in fifth
finger), and pronator teres muscle (2/5). A second MRI of the left upper limb showed new
abnormal signal intensities in the median nerve at the forearm and muscles innervated by
the radial and median nerve, including flexor pollicis longus, flexor digitorum profundus,
flexor digitorum superficialis, extensor carpi ulnaris, and extensor digitorum (fig. 1). These
findings were suggestive of the presence of mononeuropathy multiplex involving the left
median and radial nerves (predominant in the former).

Despite vasculitic neuropathy being the most likely causative pathological condition in
this patient, histological confirmation was required in order to justify the length of her
treatment with potentially cytotoxic medications. A superficial radial nerve biopsy was not
encouraged because there were no apparent findings of its involvement. We performed a
combined biopsy of the left pronator teres muscle and a motor branch of the median nerve
to the pronator teres. The procedures were performed in the operating room under
conduction anesthesia. We found that her left pronator teres motor nerve had two branches,
one proximal branch going to the superficial (humeral) head and the other distal branch
going to the deep (ulnar) head of the pronator teres muscle. We biopsied the latter, which
was a very thin nerve branch, to reduce potential motor complications of the procedure.
There were no complications during or after the biopsy.

In our case, the specimens from a motor branch, that contained only one nerve bundle,
showed severe loss of myelinated fibers with a sectional distribution, myelin ovoids with
many foamy macrophages, and marked edema in the perineurium and subperineurium (fig.
2A). The specimens from the pronator teres muscle showed typical neurogenic features
including small group atrophy with small-angulated muscle fibers (fig. 2B). These findings
indicated ischemic nerve injury. As expected, vasculitis seemed to be the most probable
cause of the condition, although direct findings (e.g., fibrinoid necrosis of wall vessels) were
not seen in these specimens.

As a result of these histological findings, two cycles of a 3-day regimen of high-dose
intravenous methylprednisolone (1 g/day) were initiated, followed by oral prednisolone at
0.5 mg/kg/day. The patient’s neuralgia remitted and muscle weakness was gradually
alleviated. The patient was discharged in April 2013, and returned to full-time housekeeping
with no notable neurological deficits. She is currently continuing treatment with low-dose
oral prednisolone under active follow-up.

Discussion

The original technique of diagnostic biopsy of the pronator teres and a motor branch of
the median nerve was described at academic meetings [5, 6] and reported in a retrospective
review of 20 patients as a safe and useful procedure to differentiate between motor
neuropathy and motor neuron disease in patients with weakness of the upper limbs [4]. A
biopsy of the motor branch of the pronator teres muscle nerve may be considered a valuable
diagnostic option in selected cases with neuropathy affecting the upper limb, when
performed in cooperation with neurologists and orthopedic surgeons.
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Fig. 1. Axial short TI inversion recovery (1.5T, TR 7,300 ms, TE 71 ms) MRI of the left forearm. Median
nerve (b), flexor digitorum superficialis (c), flexor digitorum profundus (d), pronator teres (e), extensor
pollicis longus (f), spinator (g), extensor carpi ulnaris (h), and extensor digitorum (i) showed abnormal
high signal intensity. The ulnar nerve (a) showed normal signal intensity.

Fig. 2. Specimens from a motor branch (a single nerve bundle) of the pronator teres muscle (toluidine
blue) disclosed sectional loss of myelinated fibers and marked edema in the perineurium and subperineu-
rium (A-a, bar = 100 pm). At higher magnification, severe loss of myelinated fibers with a sectional
distribution and foamy macrophages (arrowhead) are visible (A-b, bar = 50 um). The specimens from the
pronator teres muscle showed typical neurogenic features including small group atrophy with small
angulated muscle fibers (B, bar = 100 pm). Direct findings of vasculitis (e.g, fibrinoid necrosis of wall
vessels) or thrombosis were not observed in these specimens.
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EWNDS T ETIERN,

AL 1 HIZHHME S N2)EE 57 8E D&
P8I, TFESENAT U F R
DEELMKIEEEL THWDEEITX

T KA 2 Sk et s

& DR REERIEA
HTHS, LHULEKISTIEFRDK
R T LaanL, migdo /L7 R
V%UyﬁgwﬁﬁmﬁT%EBEmf
HAD, M. MENOIFEMFEIC
éﬁ%(%i@%%%ﬁ@a&%ﬁ)#
T, ENAEEL . OIER 2 fF R
T 5EETOE, HRBERNZEL
TWBZETIEBFET %, B&an
5 B 2 B A TN B LB DOREIR 2§
WKL T, @ksine snihol
DNONEFEEDITR D, HRHERO
—DELTHETOENS, AEDIIFIER
ERLRIREH & B R IR R DL & HiE
U T2k 2 & & DI, BEAEHE
BOHEMFPOMAT, ERIMWEL T
FTESENAT I F > DEFEZ 2T 5 DN
ESNDULESMBIICEHIER L TWER
WEHED,
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REUMERELEUDRBTH D, VHdEE LBEZDRFEEERES T DRFMRM R
BECEZONTHD, BOIME, B, BEERELEOFRNMOND, HEFIO

(EMNS, EUBEUBCRIERE -

EEEERERE, -V

F U &I

SRR T &HiE, FAIORE R LR gk
TR e WER R & o TEGEERCBI LT, 1940 FRFID I
HEEEPFLE L TEBOBmES a3 N, FEEZHOL
L T, Burnard 5V & &£ % “Multiple neuritis of the

shoulder girdle” (1942 %), Spillance® I & % “Loca-

lised neuritis of the shoulder girdle” (1943 £F) 7z &
H5B, 1944 E, Turner® i3 36 Bl BE % “Acute bra-
chial radiculitis” & U T L/zA3, 1948 £Ei Parso-
nage & & b2 215 OFEFI% & 5 R
WERETE & fEFIZEE CTREvE e Féf%‘ 136 fER % e
L, #7212 “neuralgic amyotrophy (NA ; #iiRm
FEHAE) " ORER IR LY, LARE, Z OEBHIE NA
RN—Y =« ¥ —F—ERRE, B D RS
4 (idiopathic brachial plexopathy) 7% & & L
h, BHECEZ E TEROWEDDH 5, FHEDIALICD
WTIEEBIMN D 248, Frll OB R LR iR
=X N BB B T, WL 2 O EF X
B OHB—BITH 5, HEGIOIEH,IZ b SERRTEFIHR
PRERZN & L CHR&E SN TH D, MmBEIE e UIER

BREBGEE, BIREEELE, SRmRER
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WARZ NI ARHTHHREBMSELTIRZZFEZHD
B2, KRTIE NA OIFFRG L HfEE XN 27, 2,
EEICRIL TR %,
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GE B 495k, B CBRlE, £7A)

ERFERE - BIRE R0 NEIHEZL L,

WA BEH, BETERMAEDO S 4 YW E{fTo
7oo $RHE, HE» S _EBICH 23 WE AL L
Too FORIEBENC O D FinTds, MRIWCUELT 255
‘i%:i““ﬂ"lkbho D%, ABOHIET %

co BEIBAEL R RS L, T B & b U MRI b
Sxus 74 —EATENEY, FEIEEEERNLT,
SERED 59 3 7 BRI HBL R BN S NERR L,

VIEHBE ETEWIORECIAEOZMAM, M,
A ET 28807028, B & R OME -
RBNZIER Tho Tz, FOBHRAMOMEFRDLY, B
FEOTEE2RDI, WorRREBEIZD 2o
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BREFRR WHRE, HRRECENITRIEIRD %R
Mo te, WHRAEFMA TR, ErPMEE, REME, BE
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Fig.1 HBXBI (49 B, £H8)

Al RREIRNIE S 0 7Y VR E AT O A4 POV AR
OPFF 1 7 =Nk, B I HEEOWBEIREE 3 27— YnE
V7= a Ty, HEREOIMRILIZIRIES CEEL
Jo GRHFERBREN 64 A),

Naito KS, Fukushima K, Suzuki S, Kuwahara M, Morita
H, et al: Intravenous immunoglobulin (IVIg) with methyl-
prednisolone pulse therapy for motor impairment of neu-
ralgic amyotrophy: clinical observations in 10 cases.
Intern Med 51: 1493-1500, 2012 & Y §zil§

IR DR « WEHREELEE X IER ., BOREMET
BEEIEREM (compound muscle action poten-
tial : CMAP) OET 28 /2 (3.79mV, kit
E>7.0mV), F#oHEHAESAERMRE REH
%, BEMETETL Y (FhEh40%, 30%,
30%, HiEeEHEE=80%), F ¥{mm B 3o e E fiik
TETL T (48.1m/#, HEskEEHEE> 60 m/).
SHEENTREOMTEY, ZAf, RS cMmRE
X R ERD 2,

ABRZER BREOERREERESHEI S Wi,
TENEEOMRER T EORBEE 2, BEIRNES
o 7Y ¥ ¥ (intravenous immunoglobulin ; 400
mg/kg, 5 BE) WRATaA FVAEE (AFVT

VvE=Vorlg, 3HME 2#ELToE 5,
2 B sFTOEENA S (Fig.1A), AU
WEEPEFI 72— N EVUNEYF—v 3 U EIITLTITFo
720 BHIODWEED S 6 2 AR IEBBEH O/ ELNIF
BIEEICTEEIC o7z (Fig. 1B), BBOEE K
120 3%, ReFER2BEABREOHIET»HH
WU, EEDEREY 2 7 —VITw», TEeLeHns L
HOWEEZTRD Iz,

II. %= #

K- HETORETEREE (1EM 105 Dk
D) 2~3ABELENTWSB59, bAEIZE T
LHERFITATH S, HoWAEMTWESAL TS
2, 305 10 RIzE v, HERRECLVELRS
A, X D LB EWT, 2011 SEicfTh - HAR
HiEF BT O SRR 2R & U AEOZHERR
PEREORER T, BE 3 EMTREDRE LT &
EE Lo figk (BlE %5706 D 32%) BW»T, 4F
FHEFIBE TS 1 BEETH Y, Bakhiz1:0.8T
Hotze TORMBRBOTIE, WRARIZHZ L I-BE
T 19% B E T, 5% IFEEHAEILLBASHT Y
2, RPEBOBMEIE L, ERIFEHEL BRMR &
OB & BEEPIL T v 5, EBOEKR TIIRER
RN ZEAL I BELRET RS LS, Bk
E S WIEBTERY 2 BB WATREED B B,

m. #&

BRI TH 255, WL OPDFEREFNHRES N
TBY, VANVARKRYGEE, HBFW, &EOED,
B, S5, V2 F B, MR- HER COEENE
yateazs) - BRI D 53 2R BTERETF L HE S W B KT
Y —-FEEL, FEZ TCOHMIZ, %<7 HEMUA
E&hnpo,

FRHIS I ROBE 1343 »hS, Bt o iR
METo N 4 flcix, il U Cai EBMImERBE & A
ERMEREICEE LTTY »o58ke & % 2 BAEEREE
(MERFTRIEKRL) 2ROW, BERy 28G5
NA 4 GlOMiRER (BEEPMEREL 3 Fl, ErRhRSEAL
1D T, 3FICHRE EBRANME A & EERILE
FAFRNDBEEIREESRES N TBY Y, REE o
ADBGHMIREI NS, BRI ERE OERz
BREIA PV AEZIRTOIMMITH D, HIEPBED
AR—=Y, IMER X kD IR sEE s, &
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Fig.2 #RBENEHEMREDOREE & ERER DO
L3

LR, HAERERET 5 b0 (un
B e T2, BIRCMEIEREE SR, 8
AR R, Mt OB AL i 2 2
LIEGIR EHBTER L L THREE ATV 3,

van Alfen N: Clinical and pathophysiological
concepts of neuralgic amyotrophy. Nat Rev Neu-
rol 7: 315-322, 2011 & b 2% L THEIK

SIT Y A N ARG e E QSRR RFER DML 5 T & TH
FEMET O ANEIRE NS & T 2R D %19,

V. &% 7B

B, SEES, BRCRERIC R SR OB CRIE T
b, FBEROIEY —F LT, BPICKRCEET 3
ZEMHNEDIE D BB, KRG HIRBREN TR
b D, WHCHEETZZLNEN, BEDS%T
13 24 BERI DA IR T 3 28, T 4 HREER L,
10% T 2 7 B MG 219, FEERFORM A 15| &5
&, fRDSESHERICHVLEESMROBEM RS 2
AEORANEL D Z LD 5, FIRERL, IhE
RAET BEF DS « S IEEIC BAEMEOREMBELC 5 2
EWHY, FFEFRREPBEEIIICS WY,

V. #HEEEDTH

HiEi L7z Parsonage & Turner OEY Tk, NA®
REMAIZHT ST nd, BHEREEORERE
L7fER & U T RIIEBREEOHEN % < (304, K
WCHREHRERES (94), BF EHEEE (46 28
BEFohTwd, ZREMEEEELF I SN IEIE
S7THIEFonTE Y, KEMHMREE B P Lk
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BRI
LERpR S
B8t

EOMEDLEN LV, Fia, 13FITHRRRESE (B
C5, C6) MHEFE & L7z, Cruz-Martinez 9 i X 3 40
PIOWRS T, 10 PIRHEHEREOHRERTH Y, B
g, BF LR, REMEOREENS V», K5 30 f
L FEHMEREE & U TR T, WEMREEE
PR BEEN R LS {, RoTIREERRESE g
TR, MEAEREE + E R - i R
ThHolze van Alfen 51912 & 2 246 FIOBET T, 7
B Y UCESEED D O RIECHTY (71.8%), HifE
5 (70%), WL (65.7%), LBEZBEAN (61%), ¥
B (54.2%), FE R (52.3%), I BH i i
(48.1%), luleE® (47.4%), =AM (46%), L=
HHf (43.4%) TH Y, HEE S DR R
oS EET BEFPELL L (71.1%), R»T,
Mgk (13.7%), Bt &8 and/or iz
B (6.2%), BRI TER (3.1%), B iHiRmE
(1.2%) LdhTwb, ks Liosht 23 568
PITiE, FERFCRIGHRIE 2B T 2EFBZ v,
BET & NA OHBRIFITIE, C5/6 HERD 2 WwIE
LRI RAE R, F 701X B R MR ORI
EV o e MR & U THEE S WA ERNS,
INBIINAOHEEBE LEZ SN, FOEERX, van
Alfen 5194z & % 246 BIOES T 70%, 2011 R
Thh/l: AMEEERBEBO SR ENR E L
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Fig.3 HERB (51 B, FIIREH)
A EFE - FHEMHOMELRD, A704 FVA
Bk &Rk SE S o 7Y URBEOFEE (2 7—-0) &
DNEYF—vari{Tole, BIEEMBHS 2 Bk. W
JIORELDD B,

Naito KS, Fukushima K, Suzuki S, Kuwahara M, Morita
H, et al: Intravenous immunoglobulin (IVIg) with methyl-
prednisolone pulse therapy for motor impairment of neu-
ralgic amyotrophy: clinical observations in 10 cases.
Intern Med 51: 1493-1500, 2012 & D 3&i

EEEDZFERAAE DR T 68K TH o7,
BEEENEEEINSL Z ERPRVY, BEREL,
EROL I ESMAL » ERESSER D Z 1o,

VI. BRERBODILAD

B RS O REE SR I D &7 &3, R T
FRE T 2 EBEEEAIO X ¥ & SRR R EE
B NA OFFRIER & L TRESNLTWwS (Fig.2), &
I PEACEEI NS O EEE; NA & L
N, TEBRMREOBENREINS EOTHL D5
HI, SR DI, TEME, NA O BHERFITR,
BHREEROEE (Fig- FHEIHRERE) »nE<

(Fig. 3), BCBAMEOEIE (HE) Th3EEM
FEDIRBIINZ, BEEE D REMHREIRE % £ 5 EFH S
WIEED B SN Tz, F7z, TR EBOREHIC, B
WL oS (BUshE, HERaE, g o0&
BlbmES N T 210029, FiOERTHREL, HE
FIFRRE, %7 BB RERIK OER R & & 1o TR
USRS H - RERMWERE b NAOER L
LTHESNTEY, FEEOFEzER Iz,

VI BRI ERE

KKz, BREAETEERERXERTNAD
RADVIREZI N TV 5 (BEEEHBRIERHENE © he
reditary NA : HNA), B&EEIZ 0% LETH 2, b
BETOHREN D 5089, PPTH5, HNARINZE
T~ B FEMED NA (idiopathic NA 1 INA) &£ D %
FREmHNE L, 10~30/KTH %, INA L R, i
RV 7T Ve, MG, BRI ESFERE D, RER
DT A bV ADBREICRES L Tw3E EEX
53, BERMDS INA & EER, BE#EO 1%
WA, LI UIETEIEOFRIES H 5, iz, BirmEiEL
HORBEDLL L, BRI OB, NeEERD
AT, PIFERFOEBEE b INA L Vi<, BFE
DIEENIEFECE D, INA LY LEFOEBBEY
Fegosan ([KEEOIEH, RPN, RIBARE, B
NOBRFEZEDRBEEZ2EHLLT VI EHXHAS
s SRR E T 4 Y 7 — = O AWE %
HAREE 52 (Fig. 4),

2005 %€, GTPEAEHD—HBTHB L FF 77 8
V—D12THbE7F>9IDEETF (SEPTI) DE
BN HANAOERE UTHEEIRY, g THR5%
DRZBTRHENTWEY, 7529 Glioxr 75>
77 3= b CHIEEREEERT 2HREY 4 7 A
YIMERELTEY, HIEOSHEPEELIZBES L Tw»
398, FERERZL7Fo070) )y FHEEE
I—FF BTV YRDI AR AER (c.262C> T,
c278C>TIM k, ZOII YU ERER (&7 / A
BEEST)2 THD, BEEHSE (gain-of-function) U
DFREEHENEZE Z 5N T WD, $145%D HNA DK R
T3 SEPT9 DERBFEF SN TE ST, MEHNDEE
PEDIRIBE LB,

Vil REMRR

—fRIBIREAR, HERRERRORE IR v, MF
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Al BEBE (FRREPE TR BB LREE (RPN EENIRAKE) 205, BI PRI Ty —%&, 72574 -
EF 4 Y7 —= (1919 ), Courtesy National Gallery of Art, Washington
A I¥ Stogbauer F, Young P, Kuhlenbaumer G, De Jonghe P, Timmerman V: Hereditary recurrent focal neuropathies: clinical

and molecular features. Neurology 54: 546-551, 2000 & D IR

PA > 7 &Y FHEGHER S & 255, —EOMHEA A

,’9 n&b)lo,ztt—gﬁ)o .

ST EMRE T, REENCTREA ChMR, SEE

BN &£ ONtiERT R e R, SMIC BT R
2RO D, MEH L E CHENcE £ 3 555 EE Tl s
HEEROBLWI L RHEELRHRET 2WENDH 2,
W—F TN 5 R HIE RS ®EERE Tk CMAP
RREEMRIEE B (SNAP) OET 2R 3560
HoN, BEFEEICE E% 5, B cEES
uy 7 RROETIHREL H B2,

MRI BHBETH D, £z, S0l T 74 —TIEA
BRE2ME UEREERE LB ook (B
) CTE, ¥ixzul 57 4—%DCT (v CT)
TSI Ot b ATRETH 2 700, FHEE O
FERATH B, MRIREIZBWT, TBERO MR
BCREESE2RDI T rHENHAEINE, BER
(BEEREW S @M o BLEF)) DO#E T, STIR
(short tau inversion recovery) -MRI THINEEBNC FEE
{8l C5 MR~ LRSI LU TOREEEE 2O 12,
STIR-MRI THREOBMMZEEICREEFS RO BE

PITiE, BB WER &R L, MRRED O EEST
BT, BHEABS HERBH -7, MRIFTR DR
RBEMTHONIER T, B0 hdEE2RD
THERILED, BEESEIHEELEL o7, Ulhs,

HIVFNC 381 2 B O BEET I, REMEEER L
DT 2 RAYHHRRE 2 R L T W B ATREME ® B
%o, E£72, HO MRI TREEHCHERCHES E5E
WHHRZ o0, MERERLOMECEHHTDH

2.
Do
X. 2 3

ZWTIIEERG L RSt & 5, Stk 0EREEEE
MRER, MRBTRIEL NA LREBEORER & 254
BHY, BCEMNCEET 2LERD 5, NA TREE
RE CHEMEEERLEEIERN LS L, BHCERT S
ZEbB, Fiz, FEHEENSKEDHERET TH B AHE
HbEZOND, BRESKRELIXIELED, NA TfhH)
By 72 BAETRI BN EIRR IZF8 sz v, o, FEILEE
DEFFEETHRIEL 5 288 EE, Thbb, SHM%E
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Table HEEREMEERERKZIIEE (BANMBRAMETBEOLRERRORABLE

#E)

cHRERBEAALIE I AHOWE

iR E

1. —QIOHEE, &, Lk, #ilOMEE BH~SoBMES) TRET 2%

2. ViR OB R o LR OB - BB TE4ET 5,

3. IBHHEEOEA I/ FRE T EEPHIMREOSHOBEE, LR Zhs0EHsEESNS,

XFFEE

4. VA NABLEPBEBEOBMIE A bV X (BE AX—Y, IMEE) MSTEEICET,

. BB 2 RREORE % 12 1kiE%,

~ Oy D
.

EBEESEMTH Y, RERERFLL T b BT,
B EREEE OB bfh, BT, SRR, ERA, =A%, LMTEHGRE) BCHER - BETREC, gk

k- hEORESE, HELIREMEEOSE: (EfgwhE, B LA, WEEME, il - 25MMx ) o (5% B
BE, H2VEENSOEME LTHHSNELY, @XETHPEEENSL 2 Li3ky (RBEHO 72 55K07).
8. WutEELIAt MRS (BYUAEE, MBI, AR o&ft,

9. BREHEEY B~BEEORATHET 2, BUEEERT,

10, FREAT,
1. SHEEEET 25

12, MRI TR OHRRCAHER C B ES S s h 25,
13, BMBRERIATR | MBI i - BXEORZ#D 5,

14, WESREAEITR | MR B OEE MR RALHE, HAMEHELOET P REMSEHEMLOETSRONS, &

M= o —u N F— 2R T 2T RIEED L,
BrotuEE

15, FORBHSIRINCE 5 2 ko BHEE, T - INBIHRR, SRUTI= 2 — 05—, WHEARIEBEIES SR,
% Bt (VERIE= 2 — 087 —%), BRHIE= 2 — 089 —, U= a—o v, I, Sutksmne
R, WAERTCRERN, BEMSObHMEEN, MREERTE= 2 — 05—,

Blrade)

L. A (L, 2, 3)0£THE L UKRIEE (15) %/ 3 RED & Mt igs e L B ¥ %,
2. ERchA, IREE M 2@ L, SHFEEADCERL R (RIEEZE 2 40 GG Er 30 om0 2= 5 iE

(YRR 2T 5,

PR IR OB T D B 2 8% L, —i%1Z NSAIDs B Th b, M K FET 32 LN 5, MRERIE

EROEFMLHRESINTH 2,

VIR R L D RO - BREEE, BREAEERD B I EBE Y,

BRI L ARE EOSENE W I EBREE R TW S,

U AR AT R D % W E R A EER ER L, BEERLCHTRBASRE SN TV 5, BFEtRRmE T
MSEMEE L LR U ETHREL, BREENS S LV EET, WSS OMREEEOSHENE L, L IRMMN IR
g, OBEZAL COMKREE OBESE G, SEPTIEETFOER LR 2RRAMNE W, FKEELE T 5 EH Tl EE

P

FENEFFME = 2 —a/89-— (hereditary neuropathy with liability to pressure palsies : HNPP) O#H b 17> BN H 5,
¥ STIR-MRI & & 5 G O T RWHERE R R A ORI EATH 5,
VR SEIEE & OBBINEETH B, BMEOFEHEREHE MR O — 3 TR AT Z AR M L 2 ERARREA (L R

FTRAEL, TORMET - HiEMESHB) 2RIGE

DD B WHEREMERHREMYE TR HE T © RR B 09 E O ik

RS UCHETRETH D, MRENBECMZ THREERES I VUMRIPCT S0 s 7 74 —»RMcERTSH
Bo ERAETIEHEARE L #2Y, By B ERHRIEEFED v,

HEH= 2 — 0/ 8F —, 1S HREEBEEE S SRR,
MEEM= 2 —as$F—, IR RS, EI)
—a—u EE, FE, EEERPTERERER, B
[EBOER - Bk EOBRINDLETH S,
RERPET 285G, HNAPEETIZLEND S
2, BEEERBEE =2 — o XF—DENLEETH
5, k- TROBRESEORESR (<132~ 3HE%),
FREB U 7o REREET & M CEBMEE O e & o2 &s
bHoH (FREEEHRRE), NA CERICELT 58

b%n, NARBUZHEREEZ VA NVAROEGZDWT
X, SEREFENEREHLEEZOND,

NA OFH L Bi#rED, BHzio—@ekhsz L
RPHIREL T, #E S IE4AFBRIEMREMDS - B
DFEHXTERIIFEERZE TERA MR R AR O EREE B O
fREA L2l - RERE 2R L2700, e L
T, FEOHFELRERZIA A ¥ 74 v OREEERL
7z (Table), BEXESTORBLEARERTCAET
2ZEEFELTWVS,

BRAIN and NERVE 66% 125 2014412 H



X. ¥ E3

PRI FHREIFE SN TV, ERICIIKRBECHE
OEELS L, ERCHEEFRCEAN 2ZEEZ b6 L
TW3 I ENRESINTEY, EHEEFRILTLD
BIFTId v, INA B 3910 3 FE/MLL EDBRET
X, 69.4%ICIRE, 13.9% R, 2.8%ICEE DK
EREEL, S2EEZ4.1% (28) 0sTHY,
22.3% 3B 2 LB TEY, 36.8%IXIERT 5 HES
Holee £, VIEFEE»S 6 ELUHNOFFHEE R
26.1%TH->7-19, HERAICBV T, HBEFICEYT
BEBFECLEL T, BRSO ENEL T EE ST
B ERBA SIS,

XI. & =

e S NI R B VA, SRENEEORE T v
ADBEENREINT WS I & 2AHET, EBCiTh
NBGEEDRL W, 1 DOBENIIFICB T, FHE 48
MM OREO 7 v R =V o rOFEc & ) EER AR &
N, HHIOEEBMESNATEENRIN TR0, X
T a4 ROV ABERREIRG R a7 ) v RER E
2T, BIFLREPER & T 2 EMHRE TR ENS
piza-zesn ARz B L CRREE S T wis v, AR
DEFEFFNCIEIEA 7 04 PEFIAERE (NSAIDs)
XA PREFHEER WS, VNEYF—varbih
HATH 2,

EHOIC

BUHHOEEEZ D ICRHTHLS 1 DOEELEZ S
N5, NRE~OTG, BBEELDZ I LIMNAT, &
i EALREREE RHT e BRNETH 5, FidO
STIR-MRIFTRCBEL TREEHc BT, ELRE
TR BE 2 ED MR 2T O LER DS, b1
DO, BEEOWMIITH S, HIRIHEOEKE
2HT AAEOMRIFIL, FRREOHEHDPEBEEREOBS I
BOTRRERTRE—HTH 2HHEELD 5,
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Neuralgic amyotrophy (NA) is a distinct peripheral nervous system (PNS) disorder characte-

rized by sudden attacks of neuropathic pain, usually in a unilateral upper extremity, and

The lesion sites of NA are com-

monly considered to be upper brachial plexus (BP) and/or individual branches of the BP. The

Some evidence suggests a complex pathogenesis in NA that

includes predisposition and susceptible PNS structures, and it can be triggered by infection,

NA is considered to be broad and encompasses a spectrum

of atypical presentations, including involvement of the lower part of the BP, isolated nerves

(anterior interosseous nerve or posterior interosseous nerve), or lumbosacral plexuses.

Func-

tional prognosis of NA is less favorable than previously assumed; however, specific therapy for
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patchy paresis with atrophy in the glenchumeral muscles.
cause of NA remains unknown.
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Introduction

HTLV-l1-associated myelopathy/tropical spastic paraparesis
(HAM/TSP) is characterized by slow progressive spastic parapa-
resis and positivity for and-HTLV-1 antibodies in both serum and
cerebrospinal fluid (CSF) [1,2]. Worldwide, at least 10-20 million
people are infected with HTLV-1 [3]. However, although the
majority of infected individuals remain lifelong asymptomatic
carriers, approximately 2%-5% develop adult T-cell lymphomas
[4,5] and another 0.25%-3.8% develop HAM/TSP [1,2].
Although the mechanisms underlying the development of
HAM/TSP are not fully understood, several risk factors are
closely associated with HAM/TSP. In particular, HTLV-1
proviral loads (PVLs) are significantly higher in HAM/TSP
patients than in asymptomatic carriers and are also higher in
genetic relatives of HAM/TSP patients than in non-HAM-related
asymptomatic carriers [6]. Host genetic factors, including human
leukacyte antigen (HLA) and non-HLA gene polymorphisms affect
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the occurrence of HAM/TSP [7], indicating that HTLV-1 PVLs
and genetic backgrounds may influence individual susceptibility to
HAM/TSP. Although several reports of familial adult T-cell
lymphoma have been published [8,9], to our knowledge, there is
only one case report of patient with HAM/TSP having family
history (FHAM/TSP) [10]. Hence, little is known about the
prevalence and character of £HAM/TSP cases. In this study, the
characteristic clinical and laboratory features of FHAM/TSP
cases are defined and compared with those of sporadic cases.

Methods

Ethics Statement

This study was approved by the Institutional Review Boards of
Kagoshima University, All participants provided written informed
consent,
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Design

We used an unmatched case-control design to identify the
phenotypic features of FHAM/TSP. FHAM/TSP cases were
identified as patients with multiple family members suffering from
HAM/TSP. Controls were defined as HAM/TSP patients who
were not genetically related to other HAM/TSP patients.

Subjects

FHAM/TSP cases were extracted from our database of
individuals diagnosed with HAM/TSP in Kagoshima University
Hospital and related hospitals from 1987 to 2012. Controls
included consecutive patients with sporadic HAM/TSP who were
evaluated in our deparument between January 2002 and June
2012. HAM/TSP was diagnosed according to the World Health
Organization diagnostic criteria, and the updated criteria of
Castro-costa Belem [11]. Clinical information was obtained from
the medical records of patient attendance at our hospital, In other
cases, clinical data were obtained from the clinical records of
patients or directly from the referring clinicians. Clinical variables
included sex, age, age of onset, and initial symptoms. Neurological
disabilities were assessed using Motor Disability Grading (MDG),
modified from the Osame Motor Disability Scale of 0 to 10, as
reported previously [12]. Motor disability grades were defined as
follows: 5, needs one-hand support while walking; 6, needs two-
hand support while walking; and 7, unable to walk but can crawl.
We used a different assessment for the subgroup of more than
grade 6 because their disease state significantly interfered with
their lifestyle and necessitated the use of wheelchairs in daily life.
The subgroup of patients with rapid progression was defined by
deterioration of motor disability by more than three grades within
two years. Anti-HTLV-1 antibody titers in serum and CSF were
detected using enzyme-linked immunosorbent assays and particle
agglutinadon methods (Fijirebio Inc, Tokyo, Japan). HTLV-1
PVLs in peripheral blood mononuclear cells (PBMCs) were
assayed using quantitatdve PCR with the ABI PRISM 7700TM
sequence detection system as reported previously [6].

Statistical Analysis

Data were analyzed using SPSS-20 (SPSS, Chicago, ILlinois).
Statistical analyses were performed using parametric (t-test) and
non-parametric tests (Mann—-Whitney test) for continuous vari-
ables and y* (Pearsony? test/Fisher exact test) for categorical
variables. Significant differences were then adjusted for potential
confounders (age and sex) using multiple linear regression analysis.
Survival was estimated according to the Kaplan—Meier method.
The final endpoint was defined by a MDG score of 6. Patients with
MDG scores of 6 almost wheelchair bound in daily life. The log
rank test was used in Kaplan-Meier analyses. Differences were
considered significant when p<<0.05.

Results

Clinical characteristics of f-HAM/TSP

Of the 784 patients diagnosed with HAM/TSP between
January 1987 and June 2012, 40 (5.1%) were FHAM/TSP. The
sex ratio was 33 males : 7 females. Of these 40 cases, 10 had
parents or children (25.0%), 27 had siblings (67.5%), and three
had other relatives (7.5%) diagnosed with HAM/TSP. Three
individuals from one family were diagnosed with HAM/TSP,
whereas only two individuals were diagnosed with HAM/TSP in
all other families. In FHAM/TSP cases, the age of onset was
earlier (41.3 vs. 51.6 years, p<<0.001), cases with rapid progression
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were fewer (10.0% vs. 28.2%, p=0.019), motor disability grades
were lower (4.0 vs. 4.9, p=0.043) despite longer duration of illness
(14.3 vs. 10.2 years, p=0.026), and time elapsed between onset
and wheelchair use in daily life was longer (18.3 vs. 10.0 years,
p=0.025) compared with sporadic cases. Sex and initial symptoms
did not differ significandy between FHAM/TSP and sporadic
cases (Table 1). Twelve patients of -HAM/ TSP, and 38 of the 128
sporadic cases reached endpoint MDG scores of 6. Significant
differences were then adjusted for potential confounders (age and
sex) using multivariate analysis. Age of onset, duration of illness,
MDG scores, and dme elapsed between onset and wheelchair use
in daily life remained significandy different after multivariate
analysis (Table 1). The proportion of padents with rapid
progression did not differ significantly between the groups,
although there was a trend toward a higher proportion in sporadic
cases. Kaplan-Meier analyses revealed that approximately 30% of
both f-HLAM/TSP and sporadic cases needed a wheelchair in daily
life in 15 years after onset, and approximately 50% of patients
from both groups needed it in 20 years after onset (Figure 1).
Although sporadic patients needed wheelchairs earlier in most
cases, the difference in the ratio of the patients with MDG score
above six was not statistically significant between the groups.
Finally, we compared differences in the age of onset hetween
parent—child and sibling cases in f-HAM/TSP cases. Age of onset
in parent—child fHAM/TSP cases was significantly younger than
that in sibling FHAM/ TSP cases (29.9210.0 vs. 45.1£13.0 years,
p=0.002).

Laboratory parameters and PVLs in f~HAM/TSP cases

Protein levels in CSF were significantly lower in fHAM/TSP
cases than in sporadic cases (29.9 vs. 42.5 mg/dl, p<0.001). This
difference in CSF protein level remained significant after
multivariate analysis. Anti-HTLV-1 antbody titers in serum and
CSF, and cell numbers and neopterin levels in CSF were not
significantly different between two groups. Moreover, HTLV-1
PVLs did not differ significantly. (Table 2).

Clinical and laboratory findings in patients with rapid
disease progression

Previous studies suggest that an older age of onset is associated
with rapid disease progression. Similar findings are found in the
present study. The percentage of rapid progression tended to
increase with older age of onset in both HAM/TSP and sporadic
groups (Figure 2). We compared the characteristics of 124 sporadic
HAM/TSP patients with rapid and slow progression who were
admitted to Kagoshima University Hospital in series during the
last 10 years (Table 3). Patients with rapid progression were
significantly older at onset than those with slow progression (62.3
vs. 47.4 years, p<0.001), although sex and inital symptoms did
not differ significantly between rapid and slow progression groups.
However, the time elapsed between onset and wheelchair use in
daily life was markedly shorter among patients with rapid
progression (1.5 vs. 14.4 years, p<<0.001). Cell numbers, protein
levels, and antd-HTLV-1 antibody titers in GSF were significantly
higher in patients with rapid progression than in those with slow
progression (11.6 vs. 3.2, p<<0.001; 55.3 vs. 36.7 mg/dl, p<<0.001;
1,251 vs. 416, p<0.014, respectively). Interestngly, HTLV-1
PVLs were significantly lower in padents with rapid progression
than in those with slow progression (370 vs. 1,245 copies, p<
0.001). Furthermore, we compared the differences between
women and men in patients with rapid progression because the
reason remains unknown why HAM/TSP is common in female
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