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Muscle Biopsy and Pathological Examination at the Department of Pediatrics at the
Tokyo Women’s Medical University: A Review of Literature

Rieko TAKAHASHI, Keiko SHISHIKURA, Haruko SUZUKI, Yoshito HIRAYAMA,
Terumi MURAKAMI, Keiko ISHIGAKI and Makiko OSAWA

Department of Pediatrics, Tokyo Women'’s Medical University School of Medicine

Recent advances in molecular biology have led to the identification of the genes responsible for many muscu-
lar diseases. As a result, invasive muscle biopsy now tends to be performed less frequently than before. However,
- recent studies come to claim that a single responsible gene does not always correspond to a single disease pheno-
type, and a single gene mutation can lead to diverse phenotypes. It has also been shown that a single phenotype
can arise from multiple genes. On the basis of these findings, new concepts of muscular diseases have been cre-
ated, making the classification of muscular diseases more complex. One can speculate that a sole gene screening
is not sufficient for evaluating muscular disease. Nonetheless, pathological examination of muscles has begun to
regain its importance because of the steps 1éading from pathophysiological characterization to successful treat-
ment. At the Department of Pediatrics at the Tokyo Women’s Medical University, muscle biopsy has been rou-
tinely performed for approximately 3 decades; however, the technique and frequency has varied over time, re-
flecting the trends at different points of time during this period. This paper comprises a review of and discusses
the studies conducted to date regarding the diagnosis and features of muscular diseases on the basis of biopsy
findings.
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ST EWFEN TN L e B LIRS, SR ERA A
BRGEBOENZHICBOWTIRDARETFE TH-
7292, 1986 4E 12 Kunkel 5 2% Duchenne Zff 2 X b
7 4 — (Duchennne Muscular dystrophy : DMD)
DERBIEFTHAEYA IO T 4 VEET %, &
1998 £ H S RILBIERERH VA b7 4 —
(Fukuyama congenital muscular dystrophy : FCMD)
DFEKEET 7 7 F v @&imTE2FE L TR, FF
WBIAELBHIA P T 4 —OBWNITBIETFHRE
DHRTHEEE 2 Y, WEROLEEIIHER L2 &
SIZoFAERFEOERICLY, S OBHREDER

BIEFHIRA S, LI & g L CRBA Z fhi AR
3z AEME 2 Y, 2000 SEARTIRFERIRD o
CREFBVSERE Rof. —HT, BEREET
LERRERA— TR L, HOBETER
HIRIEVRE AR L, #IC—D DRSS HEIHD K
KEEFPSECLT EPHBE L2 L THERD
SR X D BEHALL, & 512, 2 BOBEEFICRED
1% %757 (double trouble) FEBI DI
A2, EIETIEIT OATOIREREI I RA %20
Rz SO, HE, BIETREOADRADE
Xo0dh), HREEAEBHIOEREERLT,
UBHRBOEERICHEEVET S L) IChotz. B
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Table The number of muscle biopsy (1979-2011)
oar  Needo by OcnVogsy e fom  Auomer s
1979 6 11 0 0 17
80 12 19 0 1 32
81 32 11 0 3 46
82 20 17 0 8 45
83 34 24 2 4 64
84 49 3 1 3 56
85 56 10 0 2 68
86 43 30 0 2 75
87 44 31 1 4 80
88 43 12 0 3 58
89 23 19 1 3 46
920 18 25 0 0 43
91 11 18 0 8 37
92 8 11 0 0 19
93 4 12 0 2 18
94 15 16 2 4 37
95 5 22 2 3 32
96 12 20 0 2 34
97 5 19 0 4 28
98 8 16 0 2 26
99 4 15 1 5 25
2000 7 10 0 2 19
01 2 7 0 1 10
02 2 11 0 1 14
03 1 10 1 1 13
04 0 12 0 2 14
05 1 13 0 0 14
06 0 5 0 1 6
07 1 4 1 1 7
08 0 3 0 1 4
09 0 4 3 1 8
10 0 1 0 2 3
11 0 6 1 2 9
Total 466 447 16 78 1,007

WS BERRFPNBRZEHZBIIBNT, BAELTH
30 SEI D72 ) FHAERAHAT S 228, HiwEOH
B, SEE, MiiE, R RELL TZ L 7.

EmE e LT, HmBEEAER, T IR Db
7230 ERYEY, BITSINAHERICESLR
B, BILUBIREELT 5.

1. RETFERKENEH IO EFEDOHLERD
S|

Table, Figure i 1979 4F % 5 2011 4 ¥ T ® 33
FEHOHERE, HABRBREERINIR L2 T
»5. BRARHEREIL 466 7, St EBRENIT 447
f, MR TERZITbI, REFN OKEDAD
R 16, HBEII T8 hTh o7z, WikiE, B
FEMBERA LI AR R L L, MR
M, SREMSILFERER, AIEFEMBRERICHTT

BIEENT. HorL<) VREE, 8574 EHE
BT —BREREBECTIIERTH 505, HirOE
FEMEOME LR EORKRLRBEERE, HERAE
EOBRE VIO RIIITDRY, /MER
S OMAIRIEIZRY 255 5720, LRTIEIToT
W, FRICHENRS X )2, EROFE, #istid
R E L CEEL 7.

2. 1980 &M : BERMERBLERE LS BER

1980 4:AR1%, MBI BIBUTH A (open biopsy)
ZHATL Tz, BN ERHIERD O BAET A
VR, BRMBIEEREICLZHEREEZITo
7z BeatigAnc bRV ¥ - F Y Y (Hematox-
ylin and eosin : HE), Gomori + V) 7 & — A £ &%
(modified Gomori trichrome : mGT), periodic acid
Schiff (PAS), a7 Bi/KFEEEH (succinate dehy-
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Figure The number of muscle biopsy
The solid line indicates the trend in the performance of open biopsy, and the dotted line
indicates that of needle biopsy. The number of needle biopsies performed peaked in 1985.
Since 2004, only open biopsy, but no needle biopsy is performed.

drogenase : SDH), nicotinamid adenine dehydro-
genase-tetrazolumriductase NADH), 7 # A7 %+ )
% — ¥ (phsphorilase : Phr), adenosine triphos-
phatase (ATPase) %47 o T\ 7z°. 1983 412 Oil
Red O (Oil-R-O), Alkalin phosphatase (Alp), Acid
phosphatase (acid) #@EAHNGEIM S A, 1986 4F121E 3
by FYTERICHEEICHEH % Cytochrome C
Oxidase (COX) B T REE o7z, EHICT VA
V% (pH94) OATH o 72 ATPase Fefa %, 1990
FIIIMME (pHA2, 4.3, 45, 46) OFAu B & 72 o
7=

ZhiZimz, I vary Y T7ERER, HAKLRE
DHERS N ZE MY OfREE % 33 5 B I TLE
IS CTEFEMSERELNA . T FERKRE%
B - BFHEMEZ IRV CERREFHEMEN 3 &
RE-BRBLTHBY, EFEMSERFIIZOR2E
RALTiTbh/. £7:, REHEREE L) BIZIE
R EM %, Lafora i, fifEtof FURTIZAF
EZ EOEBRBICB VT, TRERO XM
DERYMBEHH TRB/ERDfTDbR, RSN/
ML, FIRRICEFBEME I TR, ERYo
B afTo7:. FRHLY, BRE~NORENDL L,
BHIFETE, LHRICAEHOBRBTEL A v
b % D OSHHHAEM (needle biopsy) 2 & 5 HAEMRH
ZHEND Lotz $HEKIE, ARICTH
FREETIC X W RATS 5720, BEIEONLERT

HY, POEHFREIFLZEL TVEHEITERI N
7z, RFTREEF > ah A4 &2, I Needle
gt (Tru-cut, Travenol #t) ZfFH L 7-.

ERARHT R & BFEC, FREBATIC L DS  OFIER
BOBW DN, T ORETIE DMD OEED
W, BeiAfEY A b7 4 — (limb-girdle muscular
dystrophy : LGMD) B X 0" XMHEH Y X b1
7 4 — (congenital muscular dystrophy : CMD) ®
SEEMETHI LI TELRD o7

3. 1990 FfX : REHEBLEREE

1987 4E1Z Kunkel 525V A b a7 14 VBIETEY
LlTovrturzs YEAZFELY, 0%
kD, BRI R RS LR OF AR S
N7z%9 1986 IV A+ 7 1 VEETFRFAEE R
TWied, DY bl bERLREREFTH
D, BEFZHZ2IT) LEBESTERL, EBN
T Ao 7z, 1995 I 4FHT b RBMRILFEG A
A5E A & O Dystrophin-1, 2,3 (Dys-1, 2, 3),
Dystrophin-like protein (DRP), a-Sarcoglycan (o-
SG), Merosin, Spectein DFfA A, X 512 1996 4E I
1& B-Sarcoglican (B-SG), y-Sarcoglycan (y-SG), &
Sarcoglycan (8SG), Collagen IV, Collagen V,
Desmin OFBEHBNHEEL oz, WEFTHI A b
074 —, IEBKRFRICL Y DMD 0EEnE
W3 TWBlcy A a7 1 YEARBEEE
ARV ZHHTLZ LX), EENLHEEDHA
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WL o7z, LGMD D9 B, o vy h v
(o-Sarcoglycan) RIBIZ L B oV 27 Y 5 J I3
F— (LGMD2D) % DMD & BRI L 725558
7o EB%, DMD & HE L TULFHERD v & wn
IR AT A, LGMD2D IZHEOBVEREA TIX
%<, DMD & LCTERKRZH N T b dH o7z
B, REMMRILEREIC LD 28BS 2
NOOEHNDPEIC R o722 &1, OHEREDTF
W, EHRORS,L, BRNICKEIZEREZ DD, X
uyy (732 a2) RIBIZL A CMD iZBCK T
®b% VI A TDOCMD THAHA, KIFTOHEEIZX
B, FCMD L R4 ), MEELZ DRV &,
B MRI THBIN 2 HERE 2R T 2 &2 b IR
MIZIXZWATRETH 5%, HRBIZTAT Y VO
TERBERTZ L CHRESHITIEEL 257, %
ARG EEE 2 5 F 203, FLRHI X D E
KERT CMD %, ERRRICHMEEE 28 fRILE!
EIERILAEL L ICHMIZHE L TS, it
BEREICLY, FFRUBTOATY VN, xuYy
VEBEHLVI)GEB LR END LYo T

T/, EERESTORS X ICRY, I b
¥ FU T O SERERAENT, BE R O R R B E 1,
EBBHO ) a—r yEHESEmSh, KRR
BOBWOBENYE L. FRICEIEREICE
—E& (100~200mg) LEE SN, SHAERTIIHEE
XA LIRS 2 Y, BABERYEERE 2o
7z, ERBOERFIBER TIE, SHAEMEUL 1985 F%
Y— 728 L, 2004 DB IEFRAEROAR L 2o
722 &RLTW5 (Table, Figure).

4. 2000 £ : BB AEOILK & B FET

2000 4E1Z B-Dystroglycan (B-DG), merosin80,
Desmin, Emerin, LaminA/C, LamininAl, Lamin-
inB1, LamininB2 @ R E MR L F g« 2380 S
2. ZoWT, FICEERGMIE, Emery-Dreifuss
YA b1 77 4 — (Emery-Dreifuss muscular dys-
trophy : EDMD) \CB:#3 %, Emerin, LaminA/C
T, FRCETE I X eafhs RO EDMD T
RIEL, HEEZHICHERTH A, Ullrich CMD 133%
FLBAET DB & A B EdAME 2 R  E L, KHT
(& FCMD (2R THHED W CMD Tdh 5%, ik
MEERBEICEALTWS a5 —4 > VI (Collagen
VD) ORBICE YV RIET 5. IS DORKMEETH
2001 SFICHIE SN, WIS NS L LITKA
Bar@Z#sh, ENZHo—oE LTERINS
X912 % 572, Collagen VI %1%, &/KIE, 5

RIBOIRY — DD Y, BREOGEIBHIES
TH A, BH/RETIHENICEL S, BETIH
(X 3D RN BT DN DEL % 5 7D KB
T2, BRTIE 3 BIBEVIERD H o 7208, &
RIPThhol2l-OMEICEZEL ol TOX
1T, PENEIERILBEEREH VA v a7 4 —, F
72iELGMD & LC, FEDTZM SN TW-H628,
HREBSEOIA L I, T TR o7z
Z &5, 2000 4ELIRE, WREITREBNTH 5.
70, FEBOBEFREIC L 2 HEBFHDEA,
THOERDPBIETHITE 2o/l b d, O
OFTH B, FCMD & 1990 4ERICiT~ 4 7 a4
TIA M= =1L AHEPEMRN VB ERTH - 72
A, 1998 I H O PEHEEET 7 7 F V&R %
FELTREY, 727F VBIEFICBIT 5 3kb DFl
EETEABREZBNITT A L CHREZH A L
%oz, 2006 LRI, YA U T 4 —DEETF
TENTAMREBGEME L 2 0, FCMD @7 7 F Y BIZT O
PCR ##, DMD ® MLPA (Multiplex Ligation-dep-
endent Probe Amplication) 2B ¥IL XN, FHER
AT LEMEDBIK L 72 (Table, Figure). Pompe
WO LI, ERHBRAREY BELET, A KII
XY, BHICEREENEZAT) BB RREL -
C LB BHAERBARA L2 LITEEL TS,
REVREN LHERIITES, TiERRY, &
BT TR 2T ek, —BIE, BHER
WEEAETbN R ol L L, BIBTRNT
HBHELIZON, BRRE L BEFROLRN—FR, 2D
BIETFICH 7V N T 7V (double trouble) JEFIDH
Loz, BIZTRNOATORBHEIZER %M
A7z 2012 SEBAE T, BURIRE O BEM ST
flidhizCl, F-EELRRE LAFME UTH
HMMOBEMAENHE L, HARBUIBEIMERNICS 5.
HhHIC

Pk, 30 4ERICHEAT L 22 BAR AR, AT O
W zik ) Ro 7. BAETIE 18 D L OBEF M
{bEEgets, 21 FEHOTURIC X 2 REMB b2t %
T, BEICHENTTWA, SOV AT LDHENRE
FIZiE, 289 7 4 VRIS B RS b e ta,
<Az —THEICE S REEBRI b
REYD P & B PURBUAR UGS % MifT 52, A0 @88 247
WiEBE A 2 E# 9 % Pre-embeddinng #C & 5 &
BHAY SRR AL 0E © D ATIRGT L 7225, wih
bREFZHBRIBONT, BRIRELLHELED
naZehn, BIEMIT L T2 REl bt
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WEE Lz LaL, 5% XV ERIREL TR
LNDHEERFT LT FETH 5.
BAMOBECHRIIRRE HICEE L2, —
HiZizE A &R 8N %o 728 M R BG4
A OCEEEZH L2 A3 EE ICERE Y., 24
FEBREOBVWEHERDSTF TN, 0%, HBEICHE
HEBL-OITFELE BRI RO LV E
W HIBTC, SHAERIEBIR L, BIRARO ML
% o7z, —) THAE, DMD ICH§ % BIEFIREDR)
RHEIIIHRY B LOFAERDPLEL 25720, §
HEROERARIBUCRESNO2H 5. BRHIBW
T, SHEROTEZELIET, S8 LELTY
CENRD L. AR, —BEREEFETSERE
20, HREOERIERbo72E b EbR TV,
BTG 22X ), —BREERAE #ET
BOBRIE—R—DBMZ D OTIERL, L )HEM
LERFOLELZ, BRI RET S L2
PoTETBY, BHRERE HHRBOERILDL
BolMAEDMESRESINS L) ICkol. WT
i, FRBYLRENFRE 2D EVEENS
B, WEELZBREDH L S 5 IZBBRHE AR
LBBW Y AT ADMLD2DIZ, 518, WHimEkRE
AHEICER, BRESEDLIEZAEICLZV.
B

BT FERRFZNRFNC BT 2 5RO 30 4
MziRDRo 7z, D FEMEOESICLY, LD
IR BORBMEI R S h, Fh & T ERIET
CEBHRERRIBEL, £0BHRELLL
7z &0 R OERERMRBRE R L IR EMRIH TR A
E—RTLHET S L2 SBICHET 5.

FFHE R T RN EFIRMATIL %,
X ®
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