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THE PROPORTION OF THE CARPAL BONES AMONG
CONGENITAL ABNORMALITIES OF HAND
—— AN ANALYSIS WITH TRANSVERSE DEFICIENCIES,
LONGITUDIAL DEFICIENCIES AND POLYDACTYLY —

Atsuki SUGHIYAMA

Department of Plastic and Reconstructive Surgery, The Jikei University School of Medicine

We investigated the proportion of congenital abnormalities of the hand that involved the
carpal bones. The subjects were patients who came to our department from November 1968
through July 2004 and underwent radiography to examine the morphology of the carpal bones.
The subjects included 132 patients with transverse dysplasia (symbrachydactyly), 25 patients
(30 hands) with radial ray dysplasia, 20 patients (21 hands) with ulnar ray dysplasia, 16
patients (229 hands) with polydactyly of the thumb, and 4 patients (7 hands) with polydactyly
of the little finger. In patients with symbrachydactyly, the phenotype of the hand did not
correlate with the development or ossification of the carpal bones. However, the carpal bones
became smaller as the dysplasia because more severe. Poland’s syndrome associated with
pectoral defects was frequently seen in patients with mild dysplasia of the hand. There was
no correlation between the presence of Poland’s syndrome and the morphology of the carpal
bones. In 7 cases radial ray dysplasia was associated with carpal-bone defects, confined to the
scaphoid and trapezium. The fusion of the carpal bones, particularly the capitate, was seen in
2 patients. Dysplasia of the carpal bones had a longitudinal correlation. In 8 cases of ulnar
ray dysplasia, there was fusion of the carpal bones surrounding the capitate, as seen in radial
column dysplasia. Defects of the hamate, pisiform, or lunate were seen in 10 patients. In
ulnar ray dysplasia, abnormalities of the carpal bones, other than the lunate, showed a fair
longitudinal correlation. In ulnar ray dysplasia, abnormalities were present in the bones of the
digits and the wrist on the radial side, suggesting that dysplasia can occur in the bones on the
radial side. Because of the various phenotypes of radial and ulnar ray dysplasia, a unified
explanation of the timing and the causes of the development of dysplasia during development
of the hand may be impossible. There were no abnormalities of the carpal bones in patients
with polydactyly. Polydactyly is believed to develop because of abnormal separation in the
conduction direction of toe rays but does not affect the morphology of the carpal bones because
the digital radiation provides the placode of the metacarpal and digital bones.

(Tokyo Jikeikai Medical Journal 2005 ; 120 : 177-88)

Key words: carpal bone, symbrachydactyly, longitudinal ray deficiency, polydactyly
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I. %&

VU SR IR 2 XEREFEIIRET IE c g T
B hahT&/, LrL, BREEFOFR
BIZHB 2R DB eBH2ICbhrbo T,
FIRBCHES 2L TTHRE L HREID 2L, %
DOBIR IS Tk =9, Sa], BRKEEFO
FHA L, XEREHEFRIC X 2 FIREOFRH - &
1t & ORID B D W THET LTz, STSRER O
RHFMOSHIE, BREESMME~=27 Vv (HR
FONRIESEREERAS  WETR 2000 )2
WL TITo 7.

I &% & k&

1968 11 A 5 2004 £ 7 A £ TICH K EE
SERRFERSN B #E L 22 L, XMEAT
FIRB O & R LS - Bl EE (88
i) 132 fEF 132 F, MR & L T O#EEIT
TERRESE 25 fEF 30 B (F7) , REAFTIE KRR 20 i
B 21 B (F), B & ORHELIEEE 216 fER 229 F,
INBLHRIE 4 HERI T TR e Lz, XBEHET
FIREEEHZEL, ZOFHH - BlLCOWTHRETL
7z,

il

I, #% ES

1. EEEREE (AEEE)

EFEFEIE 132 FEFIDOWNERIE, 55 69 FEF, Z 63 fE
BITH Tz, EERTIRE 68 ER, 4 64 fERIT
otz SRR & UTAEFNHEIFNIL 2o 7z,
FIRBOEEPHERTE T, SNRE Lo iE
Bl mEIE] % 2 EFRRER L T2 (k). I
BREEEHT 5 b w5 Poland fEMEEE 1 38
FER (28.8%) T, 925 fiEHl, ZI3HEMIT, Eh
AT 17 EH, 5 21 ERITH -7z (Table 1),
AT 132 B 126 FEFI (95.5%) B EEHE, B
e, =AE, ARE, AHREOIRICHEBEL Ty
7z,

Short webbed finger type & & 18H: 85 i
B, 55 43 fER, Z 42 fEFIT, AARITIEA 39 iE
B, HA6FERITH 7. iz, MBHREOEHIX
33ER (38.8%) THh-o7-. MIFHKREZ DTN
oz, BENCARRE P HBLL 72 1HEER), &
B REEF & fHRE 0 F < I L 72 1ERIDY A

1L
Table 1. Symbrachydactyly
left | right | male | female

Short webbed fin-| 85 | 39 46 43 42
ger type

P(+) (33) | (14 | 19 | 2D (12)
Tetradactyly type 2 1 1 1 1
Tridactyly type 13 6 7 6 7
P(+) 3) | @ (1) (2) (1)
Didactyly type 18| 11 7 10 8
P(+) (1 (1) (1
Monodactyly type | 11 9 2 7 4
P(+) @ | @ 1)
Adactyly type 3 2 1 2 1
total 132 | 68 64 69 36
P(+) (38) | (17 | (21 | (25) (13)

P(+) : Poland’s syndrome

Fig. 1.

Case 1: 5-year-8-months of age.
chydactyly (Short webbed finger type).
ezius bone appeared early on the affectedside.

Synbra-
Trap-

shiz, ¥z, BEIT=/AFE - AREOHBINE
NTw s LRER, NEREOHBNEN TV 1
FEFIDS A BTz,

—7, MREE &M 2ERT, BEC=A
BRI L7 TER, FRRESIF S HBIL
1fER, KEREFHB L 72 1iER] (Case 1:
Fig. 1) & sz,

Wafgi KB % £ 2 WIEEBI T, 3 FEFIC B0 F
WREBSEINC LN S CBZE s, WiHREE
SEEOFTYH, 2EHCEMOFREEM LD
BET/NSSBEESN, TOHKRIZERT64.7-
81.8% ThH o7z,

INSDORRLY, FORBEMLEFIRGOH
B -5 OMICIZBEERA S Lx o Tz,

Tetradactyly type PH#5ZEI: 2E B, 3B 15E
B, ZofE 1 BIcEARITIZE 1ER, A 1ERT
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botz, M REE ST 2ERIE R o7z, 25E
Bl b, @ e S e OfIcFRE DO - Bt
DEN I I no 7z,

Tridactyly type =158 13 ERF. 5 6 FEH,
ZE 7 BT, ZEABITIZZE 6 ER, A TIERTH -
7z, B RBOEHHE 3EFNIC RS,

Fan ki % &0 L e WEFIoFIz, BENCKEE
TEEWRME L7z LER, /INERENF < HE
L7z VIEEBIRSA Sz, £z, BHEITKEEED
HEDENL TV ZER S VERIA S iz, 1ER]
T, BHOFIREVEMO b DICH L TRET
76.9-83.3% /NE S BT,

—75, MREOEHEITIE, #E L B E o
MTFREFOHE - FbicZEx Aoz,

Didactyly type —#88U: 18 fiEfil. 55 10 fEf,
Z 8FEBIT, ZEARITIRAE 1R, & 7THEMT
botz. KB RIBOGHHE LEFICR ST,

fafs R iE % S0F L 2 WIERIT, BENCETEEH
BB L VER, KREREPEIHBLL]
EF A NIz, 2 FEFTRMOFREEHE O
bowkthL Tha L BE sk,

M Rig % &0 2 LIEGNE, AWRE & KER
EEANCE S HIRL T,

Monodactyly type H¥g#H . 11 5ER, 5B 75
B, ZcAfEFIT, EERITIEE 9 ES, A 2EH]
THolz, FWHREOEE LEFICAH ST,

M KR8 % &5 L 2 WIERIT, BEIORRRE A
BLHBH U 1ER (Case2: Fig. 2.a-c), Bl
THES LEMEOHEMERTWL S 1EFID A
% (Y

—7, MafHRE %S 2ERNE, @ & B
EDOMTFRFOHI « BICEITZA S Lo
.

Adactyly type $EFERU : 3ER. 5 2 R, &
VIEBIT, AARTIRE 2GR, A 1ERTH->
7. B KRB % G0 U THERNZ 72 2 o T2, TERI
BAICHHEOFIHEBPEN Tz, 1ERNI B
TEEBOFENPEN TV, D O 1HEMNIL, #
il & B & O CFRBOHI « BICEIEZAS
niginoiz,

2. HsfopEE

1) BEAFITRREE

BEMIFI R Rk REEE 25 FERI 30 B (FF) O NFIE, &

Fig.2a. Case?2: 1-year-and-2-months of age.
Synbrachydactyly (Monodactlyly type).

Fig. 2b. Case 2: 3-year-and-1-month of age.
Hypoplastic metacarpal bone but relatively
same size and number of carpal bone to the
normal hand at this age.

Fig. 2c. Case?2: 6-year-and-10-months of age.
The scaphoid bone appeared early on the
affected side.

4 ER, 22 11EBIT, ZARITCIEAE 11 61, 45
19 %, W5 EITH->7 (Table?2).

Partial absence of the radius BEEERFKIE :
3.3 D FREOF IR L TENITAS
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nxroiz,

Total absence of the radius BEHEXE: 1
., BEIO=/AENRHEHL Tnl,

Hypoplastic thumb #HEF A4 (Blauth 43
I~V #)

18] : RHEERB OB CH 1 v F5, &gt
HiE DIEFRL % £ % > Blauth 5380 T 81, 3
FThole., BEE DHBETFIREDBEILDOEE
WHAS DR ZEITFED L o7z,

I8 : RHEERE ORI R & R s #E % £
5% 1 T, RS OBRERZA O 1T i
6 FTho . LHNHHRE L REREDOXES &
VB & ARG L ofign8 Aoz (Casel:
Fig.3). /Mo 1Hc KEEBTDOREN D>
7o, OO 4APNXITITIERE SRR ST L7,

I B : 55 1 8 OO RS R8T CM B
BT 245 R RO AL 11 FTh - /2.
2P REE OREIBD Sz, AHREORX
Hxr 14, BEEmOEEE L OFET L/
ERE L OFES % 1 IcEEn 7 (Case 4: Fig. 4).
11 B 76 (63.6%) ZEAZEBIZEAEASH
Khholz,

IV BERREIZSFTho/. RERE L
FHREOXREE 1N, o 1 ENARRE ORI
DHERR S NIz W8, D O 3B EAZEIT R P o Tz,

VA RHERIEE. EEOFIRE OHERIITZ
JHERNE 1 FOATH 7.7 BRRCEEHET LB
$E DB A SN, BETIR/INS {HES
ni.

Table 2. Radial deficiencies

male: 14 cases |female: 11 cases
19 hands 11 hands

left right left right

Partial absence 3 1 1 1
of the radius
Total absence 1 1
of the radius
Hypoplastic 3 1 2
thumb typel
type 2 6 2 3 1
type 3 11 5 4 2
type 4 5 3 1 1
type 5 1 1
total 30 9 10 7 4

Fig.3. Case3: 16-year-and-4-months of age.
Grade-2 hypoplasia of thumb, with a defect of
the scaphoid bone and trapezius bone and the
fusion of the capitate and lunate bone.

Fig. 4. Cased4: 7-year-and-10-months of age.
Grade-3 hypoplasia of thumb. There was
deformity of the distal end of the radius, and
the fusion of the trapezius bone and trapezoid
bone.

2)  RAFIREEREE

RAFEERESE 20 iEH 21 B (F) ONRIE, 5
13 R, & 7THERITH - Iz, ZEABITIXZER 8 #1,
A1 11 BT, WEIE)E 1 #1Tdh - 72 (Table 3), H
AFONRIFEESE~ = 2 7 VIR > TRERBT
2 & 2 FARE OFBIDHER S iz D IZROFERFI T
Hoiz,

Hypoplasia of the ulna REEEKIZ 1D
HATHoTz, 4Rk E TFREOFEN A SN
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Table 3. Ulnar deficiencies

male: 13 cases |female: 7 cases
14 hands
left right left right
Hypoplasia of the | 1 1
ulna
Partial absence of | 2 2
the ulna
Total absence of | 1 1
the ulna
Hypoplasia of the | 2 2
little finger
Absence of the 5th | 8 2 4 2
digital ray
Absence of more | 7 1 4 2
than two digital
rays
total 21 4 10 5 2
"oz,

Partial absence of the ulna R/FESKIBIF
2 TH - 72, 1 HICIHEN & O FRE D E1
FKBNCE I R o7z, 1N ARE O FBLH B
TENTWEDORHEEI N,

Total absence of the ulna RELKIEIZ 1K
Thote, REI3IEIIO KB R, 2575 AlF
THFREFOFRIRIZ 2,552 AR 1LHOF
REEFEDLDOATH-7: (Caseb: Fig.5).

Hypoplasia of the little finger /NE{EIZEIE
2FTHo Iz, 1PITHFEREBEEMEY, ARED
FEBRMH SN o7z (Case 6: Fig. 6). 1 HlIicH
HEHE LT - OEENA SN,

Absence of the 5th digital ray /NEFIXIEIE
8FTH -7z, 3BIDOFIRE DOFEHNEAL & FEREIX I
EIEH L2 LT, 2BICEHEE G808 & Of
GEBDI. 2055 1EIBREOXIED &6
LCwiz(Case7: Fig. 7). 1 i/ NERE L B
B EOBEERO I, 1HIcE#fE L REFOR
ErboTz, 1HIC/NEREORIBERRDI.

Absence of more than two digital rays 2 g
FILL DRI 7T FTH - 72,2 F85IKIE 6 Hid 4
BN /INERE & I &8 S, BXOE#RE L
ERE L DREEF DIz (Case 8: Fig. 8)., 2 #ilic
INEEBORIBERD T,

STRFIREIX 1 BlA i, 2% 7TH HRSE TFR
BOFBITA NPT,

Fig.5. Case5: A 2-year-and-7-months of age.
Total absence of the ulna.

Fig. 6. Case 6: Ulnar ray deficiencies with hypo-
plasia of the little finger. 7-year-and 9-
months of age. Hypoplasia of little finger
column. Lunate bone has not appeared.

3. BHEZIEE

RHESIERE 216 5EH] 229 FOANRIZX, 551176
B 128 F, 2 99 fEW 101 Th > 72, EARTIE
69 B, A 134 #IT, W 13 81TH - 7z,

EREESFE =27 NV ICEDIEHHAT 2
&, 1844, 285741, 3884410, 4H142 41,
5710 1, 672 4, 7 BIEEHER 4 B, 3 FiRkHE 6
BlTH-7- (Tabled).

SEOBAITHRE - KERFORBENT
W B ER], 4 BUTHRMRE < KRZEE ORBIENT
WS ER], 4 BITHPRE SR KB L T S EHR]



182 [

i

Fig.7. Case7: Ulnar ray deficiencies of the 5th
digital ray. 12-year-and 2-months of age.
Coalition of capitate and hamate bone with
deformities of other carpal bones.

Fig. 8. Case8: Ulnar ray deficiencies of the two
digital rays. 12-year-0-month of age. Defect
of 2-digital columns on the ulnar side. There
was the fusion of trapezoid bone and capitate,
and a defect of hamate bone and pisiform bone.

B1HIFOHSNIH, FREOBECRIBRE
DOEBE X B>z, £72, 2 BMORBAITEHE LHE
8 L ORED 1A sz (Case 9: Fig. 9).

1L
Table 4. Polydactyly of the thumb
male: 117 cases |female: 99 cases
128 hands 101 hands
left right left right

Type 1 4 2 1 1 0
Type 2 57 8 20 13 16
Type 3 4 1 1 1 1
Type 4 142 33 47 17 45
Type5 10 2 4 2 2
Type 6 2 0 2 0 0
Floating thumb 4 0 2 0 2
tri-phalanx 6 2 3 0 1
total 229 48 80 34 67

Fig. 9. Case 9: 10-year-2-month-old
Polydactyly of left thumb type2 (post opera-
tive). There was the fusion of capitate and
hamate bone in normal side.

child.

RHEZ 5 216 FE4 229 Frh, FRBOFEHIC
] & TENASNIZDIR 3T (0.01%) OAT
bolz. RHEZIEEOFARE I RRIP RIX
Bohlkhroie,

4. /MBIIZIEE

IINEFIZABIE X 4 ER 7T FizA o, ZDWER
B 26I3F, K2@l4FTholz, wIhbF
HEOFROBM L D, %o NICREBRE XS
moiz.,

Iv. £ %=

1. FRFEEOHEMRIE (BEHEE) 1C2WT

) FIREOFHH - BLicOnT

IEHE 59 &, SEEEDFREEAMIDER K
PRE 2R B RS S bIALAIDIER T H 5 Bl
S5 Lo, FRERENMY L hFEEL
LRFE—DINTH Y, FREEMY] &I & IZ
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HDOFEE 2 Tnb, Br OBRE LG EEIE
132 fEFIh, FREORH-BLcRENR o7
b, BHabobEw 254 (19.0%) Th-
7z, FREBOBAEBNZ %L, ZOFHE - Bk
RE & JBHICUTAE « mAIHERFICF S Ao 56
bbolz, Fiz, BABIAREEH CEAATNAL
B 2 EEE LA INCALE T 5 HRE & 3 EE
LTWBEERS ABN5 2 Ers (), IEES
DOHWr 2RI T HERICIIES 2o Tz,

BERIEDRR I B FREDOMEEE L EZ o
TBYY, hFiE, Kig, &5, PFEOIEC
SMEREENTRO E SN T WD, FRE O E
NTWIDKREZIDETE> TWBHls AN
Z e SFRE DM b EES L STTREME AR
Ban, LaL, EEICFEECESHRELT
WBEF D H Y, FARFOFE - Bk HEHEE
DOFHA & ORIZBEEIZA ST, BFREDOSME
BEENEE - FPE EFRE L DR—DREEZ
J 3 EDHEEs LT, £, FHREO
FBL - I, AEROZER DAL - £iER
B SIBEEOBRRNERICE > THA S LD
BZITLEINTWEY, & 512, BHIOFRENN
BANCIEL THERKRE S DETE > T BEFD
% AHoNID, EENEELENERZIEEF
WREBEANCEELUNS S B2 01E, BIZBRED
HMEEFED A% 5T, HEEETOFOMEREE
B EBRNEZLBRL TV 0L Bbhi:,

2) MmREOEHIZOWT

a5 K48 % & HF 3 5 Poland fE &L 13 132 4
o1 38 B (28.8%) IZA BN, FOREED S IFE
EORE OBV KIFH RKIBO &M %% { #
BB > 7,

BERIEIC BT 2 M REO &I, KED X
39 5+ 26 B (66.7%), RAE' 1x 126 ] 51
(40.5%), FKEFS™ 1 31 Bt 16 1 (51.6%), H
ZED 1% 104 e 33 411 (31.7%) LHELTH Y,
ZOEHHEEICIESOENALNDED, VTR
BEEDEW DS DIFEZOAHOBEENEVE LT
BY, SEOFHES FEFOEREZ R L7,

—75, ¥ESNOIRERTiF Clarkson'™ 1 109% L
T, Pitanguy' i% 70 #6451 (8.69%), Pers'™ iX
411 fildh 25 4 (6.1%) & ThH Y, BHETOH
EHH LR D EAFFOHEE IR,

Poland fEEREO KK 1Z5550H U, Epstein'®
BFEEREDOEIORR & &5 T 2 BRI D
HHRBENMETESR O REE S FHTRIER 0> Hh IRZE I 085 72 15
HEGIERITDEEZ TS, EEMLL-H
RENFORBEEEET 272D CMAT S5
R, M ORBEEIFEEST 2 LHHHAL Tw 5,
Brown & Mcdowell'” i3 k48, EEEHE, F
HAREE ZWTI D PRIEDE 7 - Smyotome
DOEEICKERNT 5 £E 2 Tw5b, £z, Bavinck!®
SIZPRAEISE 6-7 Hic B 2845 TEIR, HEE)
IRk & RIS O FeAFH 12 & 2 MERE I
K3 % LI L, AE% subclavian artery sup-
ply disruption sequence (SASD sequence) @ 1
DELTH>TWw5, KEBRFEOSLEIXHE THE
kD> 5, WIEIIRIEL & D AL DHEEBEIRS
Iz & 0 SmALES O BE R e EDEFIC L 5 b
DEEZEZOHNT VB,

BE O GEIEE CHFH KB L2 G505 2560
Poland fEfERE L L THNZ L 7B EEZ o T
7220 3, SEOFHE T, WHXKEEZEHLEZ
EHEEE L, Ihz2fEbRWEEREDFIRE D
- O IEEIED s o 72 i
BRIE L 7% 2 KRS FARE ORI - Btic g TR
BERZET IR RVWHOEEZ 5h, Poland fiE
EFEDSANT U 7o BTl e < AEEE 1 B i
RIEDE LI EEZ ZFREY OF 2 BHEY & B
bz,

3) BAEOEARNIZDWT

SE, W E L 13245 B, £ ) 68 IiE f
(61.5%), HfEI64 GER (48.5%) T, BHS i
AEERPol, LaL, BEOHEH T, F
WY LIV IIAENCL S FEELTwBEELTY
28, RO AN S FELZEHRELTW
5.

—RICEEBEIZFAEE Wb Tw 3 h, H
BlCIxms % 2 EFREER L Twa, windbF
WEOHE:2 XBEETHRTE kol S
BEIOFAEDORIL & LTz, BEOIMEFIEREL
BRY T, FKEY 1ZEE I mEIE] 13 EF O H®
Ex¥bolze LTBY, REWIZ2HERERL T
WL ERNTVDE, o DOHED S bEFEIEE
OMEIFEEIFTETE LW,

—7%, B 132 ER % EEE & OREEE T AT
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A5 E, GEEE, ZREITAEIICL FEELT
W3 oIxtl, ZiE8, HiER, EEHOEED
BEOREWEFNIAEANCE S FEEL TS, [FH
BEDMEAMIBKBFOICI>THIMESNLTED,
Blauth 43482V grade 1 T3 A I EEIRTIC % <
FELTWDEIDIINL, grade2 Lk 3 &K
AZZFHELTL B2 ELTW5S, SEEEN, FEE
DFREHNKA & L 7% 512 D WA RIS HHEE
KL, BEMSAEHDSEMANERTL T
2 ElF, EREWEETH LD, ZOFKERK
ZHE S TR W,

2. HERRZRRERIC DWW T

1) BEAFTEREEOFREFHFHICOWT

BEIF IR RIS 25 fER] 30 i () h, FARE
DRIEZ 7T (23.3%) A BN, 6 IZFHRE
ERERFCEBL Tz, 52 RO
ReE L TBY, FIREFOXRBIISRE & K3
EBEORCHSENTE LT WS, £7z, Tada 529
&, FHRE - BRBO AR ST, INEREBKE
UER D Aoz hs, BRBICBEEOR Sz
FEBNZ R p o7z EE L TWw5b, Ihs OFfEERY
5, BEZNCE £ 2 FRT ARG - KRER -
INEBTH B EfEHROTTnS, —7h, FH5Y
WFHWRE - BEE - BHBCLERALEALD
THEBI D AT 2 2 L o BABNICE 1 5 TR
BIIARRE - ARG - RERE - INERE - B
B BREOBRMO—HE L Tn3,

E7, FIREBOWEZ2HM6.7%) cAdN, B
S L ARE B L OBEE LNERE L OBEET
bv, BHEHBEPLELTEL T,

SEOFET, BHTIEKESOFREEEIE
RHRE - BRE - RERE - NEBF - BHBK
AONTBY, fHEEIcEGEENR >, I
5EBEATNCED 2 0ONRL EEZ S,

2) R EE O FREFHHICONWT

BEAIF IR 1 N, RGBS 3 ]
Bixd v, FROKRER EOBEEREENS
Aotz iz, FIREFOEE bEATIEHE
L Ao, FREOEE I 20 GEH]
21 (FF) W8k () (381%) w@woh, B
HE EE#E - OmE0 3B, BEE L/NERE
EDORAENSHIE, WFRLEEEZ2TLICAHS
nTsy, BATIEKEE A SN DO LR

i

DFERTH- T,

REFITEEEE BT 3 FREOBEIZILES
539, ZHLHY I Lo THHEINTEY, Wil
bWEIEE L E#E EOBAETH - 7.

—77, FHREOXKEIZ 10K (F) 47.6%) 124
SN, HHE & TG L ORIBL 5, INERE
DORIEN 3F, BREOXREN2HTH-T2. 5k
DEH S DIMEY TlE, ZAF L TIREOKREN
HAONTBY, 72, EE S X=/AB L BAHED
BERZHRE L Twa2y, MEL b AREDORE
WCOWTEREDLLNTWREWELTWS,

SEIOHAETRAPIEESE TREDORonl
FREIZRE - ARE - BivE - BEE - N
EETHY, BRERERL LEAFIRAEE TR
Bz b D & FIRE, el iR WEED A S Tz,

L, ZZTARBORESMEE RS,
52 OB L B &, REFIEEREESNTH-> T
% Blauth 4 %620 Grade IV O R 5k~ & %
FE o 7B AR DI HEL L 75 20 o TEBIDFE 0
LNTW5S, ZZ7T, W TMNEREH (Fig.7)
ERTCAHDE, AREBEORBEOAZST, FH1-2
FFEEORRBOLIE L Rta i OBRRZET &3
BOS5ND, RAFTEKES TR O EFEE
2T L &b I RUEIOFHERIBOETI BRI
R ohsys, BHOFE - FIREIHRESE
EBIXIEIEEND L. 5 LcEE, FRER
FREIZEIALE 2> & BE1T) - Fhsl] - RYAIZY & 558
THIERERHEVEERS VLS ICHEZ 3,
%7z, BT RS & REGITEERESE & &
FEREE L CEE EFR— ORI SO EL T
W50, FEREREIZEERITI R EE & RETIE
BlEEE T3 E > B 2P IC Xk 2T HEE D
BFETERW, e, BEHAEAMNEE TH D10, ¥
FEFN %2 —TCHIC AT 5 2 I ATRETH % &
Bbhiz,

3) FREOHEEIZOWT

FORKEE CEIL - FIREHEEE, FIRE
RRATE ] & L L T a5 s, FREBREAE
BHFERBETIRE SN TV A DI 8 FIDOAT
B0, Rk & RERE L OEEN 441, B
W EZAEEOfmE» 20, BiE L aiE L
DG B L UCAWRE LAHRE L ofEERZEhZEh
1B TH o7, BFBICB T 2HEICOOTHRE
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Nz b DFewn, FARBHEGEIZIEZEA LD
BIHERTH V2, XREERE CHRICHAS
N5 ENLVID, WBENIZIZE 5I12% < DFE
BINEET 2D EBbh s, FHREEAENHE
MuzFET HFEE E LT, B4 4-8 :ADREEME
BAEEE & WS B2 NG TH 5,
RHEZHRE O@BENCHEE & A i#E L OfED
Aoz, SEOFHE TEENC A 5 N FAREOD
BEZZO1IPlOATH-T. Bl DD
DI I N XFEEIC X D ERFER I D
DTHY, HWHIZERIZLZVLDEEZ SN,
FUBIFTITE AR S0 36 1 2 FARE O A % R
WWEBRDBIENTE LEFIZTRST &,9 A
WCHEE A0S RON S, 145 A
RRICIZEEES D & 5 RRERRL, 3% 14 ARFICIX
BEIXFEE L Twa (Fig. 10.a-¢). £D XS 5k
FECIEEDEL 200 TH 205, MK
BEEI D FIRFOBE I TR CEHEE 20k
LCHONTBY, FHREBSESMH L 382
IFICL b DEEZ SN,

4)  FEEORHHIZOWT

KEFIX®, 7 v M X 2 FEBRT, RESBEC O H
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Fig.10a. A 9-month-old child. Hypoplasia of
little-finger column. There was ossification
of capitate and hamate bone.
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Fig. 10b. A 1-year-and-4-month-old child. The
two carpal bones had the shape of dumbbell.

Fig. 10c. A 3-year-and-1-month-old child. Bone
fusion had been completed.



186 ¥

DIEFEE % & 72 & 3 & O NFBFRE O
WCHHEERIZTHEND 5 LIS, 20
—7C, REFIEEESZEITH > T bEANCALE
T2 AR OREPED S NLBIBEFEET L &
» 5, {2 OFHREORELE S DORFIC &L
DEEISNTOLIAREE R EbEZ 6N S. & T2,
B RIEFITH > T b FIRBFICHE 20D k%
WElLHY, ThoDI L oEE - FRE O
FEOFERANMELZ OBITRL > TV HDEE
Z o, FERFE—IeHC RIS 2 O IR ITEE
rEZONS, 1z, ORI R OFAHEE
o, PRI HE 30 (Carnegie stage 12) 5 5
52 (Carnegie stage 23)%*" H7z D £ TORWHIM
WhlzhIn 350 LHfEHlans,

3. BHEZIRES L WIMESZIREICOWT
RHEZIBE T, 216 fER] 229 Frf 3 F(1.3%)
TFRBOFHRDOIEFICIES DS NHE 5 Iz,
ZOMDEEIZIZTEAERD SN T2, [FEE
DFERIISH S L > THESNTED, ~HES
BEFDI 5, 67T FICEBE 2AKPoIEL
TWw32, FOFREICBWT, LI HE 37 (Car-
negie stage 15) IZFROTZAL S L7123, FEHGRR
NHSNDE LIy, TANTFEFLIEFDOE
Frn s, 1B L & 2 EOMEO BRI
kD iR E NG, BHESIEE T3k
SROFEE B D538ED 2\ 3 FERTE R EER 0 4
HEHIZEORFIC L OV RET 2 eE 26T
2%, DY, HBERIEFPFEFHEOREE LS
72, BHESZIBEIC B TRTFREOREICE T
BEERRIZERVWHDEEZ NS, BTV
&, BHEZIREOFRIERREOF TIE, FHRIBHD
Rl E ClI e WCfEEE2ZIT LI EidkwbD L
Ezohbd, IMEFIZIEREIC B W T b EROEF
XD FIREFORFIE LS EVW D EEZLR
7.

4. FOERICHT 2RIENDDFEYFENIRIC

21T

WTEE, FHEOFERBICHEWT, Shh &wH 5
FOREREMIH & 2 & 72 5 T % 7239, Shh 13, 5D R
il (B - REDN Z24&EAHT 0z, BE
HoNTWALHE—DSFTHS, Shhik, FEFHFED
B R L CHRELL, EEFOEBICEE AR
P L 2 SHLEL L TWwb, Shh 2513 E 5

i

faix, ZoMIilEE I Ptc vk 7y —%Fb, %
7z, HKEAIZ Gli3 £ WO ERERT 2F>. @,
Gli3 IZMilEN Toa R s L, IEEMHIRT & L TR
BET %78, Ptc vt 7% —IZ Shh 3 #EE L 745
&, Gli3 3oENHEHES R, EERERT LT
BERES 2 X 91270 %, Shh O I X - T Gli3 0¥z
BHAEEPEr s ENLFficsh s itk
3.

Shh @ /v 277w b~ 2 ZMEEORE %5
L, & HEEEOFHEE L VEMITIZEA R
FEhgwn, ZhiesL, Gisn /v 77 v v~
7 A TREIEZRT Y, FNEFNDOIBOFED
HELZoTED, EOEPEZ TWLO0I3H
HIMRTE W, Shh & Gl3 DY TN/ v 777k
U A TOMBEORERIX, Gi3y > 7 v /v
TUMITADHDEFESIBEL LD, LD
WBOT7ATvT 474 —BEKShZW, DED
Z ko, ShhIFFEETICBWTD Gli3 & 2%
NIFEREE L EnwS 2 ik b, Shh &
Gli3 DNNT Y ADFEN S EIROERBENEDL % &
WS ZEE, WEDONT U ABIEORE 2L
TWAAREEL B D, S S iz Gli3 IXEREHNH]
HF & U THERES 2 2 L THROARB IS 351
128 %, Shh 2SS Lol co@rnilE s iz
Gli3 BEEE(eERT £ LU THAET 2 2 & TED
AP T HECE tE 1o 2,

Harfe 537 1%, ~ 7 X2 HW/EET, Shh %
FEEU-HEE2ERR L, FOREE2EHL. Z
DOFERIC & % &, —F Shh ZFIH L -z 54
PHELI DN TBEF ORI (B cE#HL Tw
{2k, /ME-BIEOEME L PigO—E»S Shh F
AR L 7cfilicHks 2 2L, IR (R
) 0IEEEWER Shh © ¥ 7 F V2213 T
el ERENT,

%7z, Ahn & Joyner®® i%, Glil 2Lz~
A ZHWEEL Tw3, Glilix, Shh ¥ 7+ >~
JOBEBEOENEEZTD1O2THD, TOVTR
TIX Shh ¥ 7 F VB2 L2 B L Tw
522D, ZOREE, Glil HMEE S il
X/NEL SRIEE TARRE B> THEELTED,
BIEOTA T V7474 —HREIWCIE Shh ¥ 7' F
NWIRRATHIENZ EBNEHS e 5T,

DED2ODEEMS, T ADEDOT AT~



FEREEFOFREDOFHKIIZONT 187

7 4 7 4 —I%, Shh B L > KIS 2
15 (UINE-BRE), Shh O¥EFEANC & Shh FEHHI
W&o T S 11545 (F#5), Shh OREABIC
H1ET 238 GRFE), Shh ¥ 7 F VICIKEL e g
(BHR) cauensleeins,

IS DOREE» SHIWT 2 &, BEAITITREE
ERUEGIBRIES & 88> BB TRET D &
EZDHIEWTE, iz, FEORIA L RATIE
BEEED HBFRENLDEEZ SN, LOKEFD
L BAHT S, Lrl, ThoDERTIX
Shh 3 FARE ORI T 2 ECIERLTE
57, FIREOFEFENLHKITHTHS, &
EOFETIE, GEIFETE, FREOKESH
NSRBI E NI D, MR EE TEFREO
K, FEEEOREEPHEE CBEESTRD ST
BY, FORELFER, FREOFRKEICSH Shh o
il & OFESRBR IS,

V. & B

1. FOEREY (BEHTEEREE - fi
% ZI9E) OFREOFHE - Bz ow» TRE
L7,

2. HEEEREE T FOREA L FREFOFH
W BbeoMiciBEEER s oz, Le
L, BEENEE L ZNIER 5 I1E EFIREOREIR
BEN I L TS WIEERTH - 7,

3. MR EE CIEFRE O RBREE 1S
SR ez, BEABIEERESE TIEFREOREIT
BFNC D A B S TS, RAFTEEESE TR
HEFID A7z & FEEMFNC b B o i,

4. BHEZIRES & O/IMEFIZHRIE Tk FRE
BEPREZEDEERZASNLI -T2, SIEIE
IR DFFEE TR D BEDFE 72 £ & D FhE
T EINTWB, EREIETFE - fEE 0K
Hrziew, FREOBEEL Clc3FEL2E52
TuHDEEZLSNTZ,

ez sichdizy, #isE, HEMZEBY £ Lk
BEIFFSEABIR I B L 7.

X [

1) Imamura T, Miura T. The carpal bones in
congenital hand anomalies: a radiographic

12)

13)

14)

15)

16)

17)

18)

study in patients older than ten years. J Hand
Surg 1988 ; 13A-3: 650-6.
SHEM, HPHB, HHAEETF, B R HF

LHERR, FNZEE &0, FERTRICE T 5FR
B2t 10 3EA R OREGNC DT, Bl HAREE 5
§E 1988 ; 31-3: 1102-4.

IEEkEE, WHFR, BHEME, JWEE, /N
BB, IUARMEE., (KK EE T 2 FAEREEOFR
HHTH. HFREE1988; 5-4: 177-82.

ZHGE—, LIIE—, JARE, FRIEE, BB
. FORRKEFICBI 2FREORF IO
T. BWHE1975; 26-13: 1282-5.

IEFHE, JEHEET, JLUEHE, KMTE, B
IS, P = 130, FOERREE M~ ==
7V (HEAFONEBIFESERREERAES WETR
2000 ££). HF<5E2000; 17 352-65.

Poland A. Deficiency of the pectoral muscles.
Guy’s Hosp Rep 1841; 6: 191.

Blauth W. Der Hypoplastische Daumen.
Arch Orthop Unfall-Chirur 1967 ; 62: 225-46.
REWEA. Symbrachydactyly @ EHERE & % D45
FIZDOWTOEZE, HESFE1974; 48 245-63.
ZRE, TR B, BFE: BRAEETO X2
Wr. BEE . hAMEEH:; 1968, p. 14.

SRJAETEAH, Symbrachydaktylie : 126 ffl0 X f#%
Y, ERRAOWTSE. HEESEE 1984 ; 58: 659-76.
KHHE, AHE—, ZE=T5, §HiEE, %
A8, Symbrachydactyly @ X #5153 47 :
TEYI DI RIS L EAERE & OBI#IC DWW T, HEE
2561978 ; 52: 1753-60.

AT, FEHahE, BRI ERE, HAZRT
DRI S & O X BN, HESEE1985;
59: 167-82.

Clarkson P. Poland’s syndactyly. Guy’s
Hosp Rep 1962 ; 111 : 335-46.

Pitanguy I, Franco T. Agenesia pectoral as-
sociada a deformidades da mao : sindactilia e
ectrodactilia. Folha Medica 1966 ; 53: 9-26.
Pers M. Aplasias of the anterior thoracic
wall, the pectral muscle, and the breast.
Scand J Plast Reconstr 1968 ; 2: 125-35.
Epstein L, Bennett J. Syndactyly with ip-
silateral chest deformity. Plast Reconst Surg
1970 ; 46 : 236-40.

Brown JB, Mcdowell F. Syndactylism with
absence of the pectralis major. Surgery 1940 ;
7: 9-601.

Banvick JNB, Weaver DD. Subclavian artery
supply disruption sequence: hypothesis of a
vascular etiology for poland, Kippel-Feil, and



188

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

Mobius anomalies.
23: 903-18.

GM, Kompatscher P, Hergan K.
Poland’s syndrome and vascular malfoma-
tions. Br J Plast Surg 1996 ; 49: 482-4.
Ireland DC, Flatt AE. Poland’s syndrome: a
J Bone Joint

Am J Med Genet 1986 ;

Beer

review of forty-three cases.
Surg 1976 ; 57-A: 636-43.
Blauth W, Gekeler J. Symbrachdaktylien.
beitrag zur Morphologie, Klassification und
Therapie. Handchirurgie 1973 ; 5: 121-74.
JHEET, PNZE, hRENE, KEILRK, it
WE, =mkET. BUYIREREE BT 5 FRE
HE . HIESEE2000; 74 ST766.

Tada K, Egawa T, Onn K. The carpus in
congenital anomalies of the hand. Acta Orth-
op Scand 1977 ; 48: 592-9.

W R, BEERE, R, EHEeET. A
TR EHEDORRE, HF 56 1991 ; 8-3: 84-7.
Eiwsk, EH &, KA, SREFRER
BIED 441, BIZHEL 1997 ; 48 335-8.
AHEZ, k&8O %, B FHIE, FHfER. %
KRB REREEEED 1H. BN
1999; 50: 96-7.

IR, STT EEf & MifT L 7- KERE : At
REMFREFESED LFL EsEe K 1991
34: 1243-4.

EEE R, EARE, B W, PR, ¥
R, FREEEED 16, BBIHE1989; 40:
797-801.

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

FEAIER, FE)IE S, =—&, TiE 15, Vallejo
Gl & B, FREESED 14, FEILFELK
L2003 ; 47: 49-51.

Delaney TJ. Carpal coalitions.
1992; 17-A: 28-31.

Moore KL. The developing human. 3rd Ed.
Toronto : W.B. Saunders; 1982. p. 356-8.
Weinzeig J, Watson HK, Herbert T]. Con-
genital synchondorosis of the scaphotrapezio-
J Hand Surg Am 1997 ; 22:

J Hand Surg

trapezoidal joint.
74-17.

IEFRE, RITIZ RS ORRRE & iak. it
£ MOOK 1984 ; 35: 151-67.

LHEL, FORELFBORVILLIZONT,
BIZARE 1976 ; 27-13 1 1197-203.

FIAEIE, AR AEFEES., e FBILE; 1983
p. 241-55.

HRZE, EeiEpt, REEL, Y — 2 Blo
avE 7ML D ELTORERE, EERES
2005; 23 (HTID) : 87-93.

Harfe BD, Scherz PJ, Nissim S, Tian H,
McMahon AP, Tabin CJ. Evidence for an
Expansion based temporal Shh gradient in
specifying vertebrate digit identities. Cell
2004 ; 118: 517-28.
Ahn S, AL Joyner.
response of cells to positive hedgehog signaling

Dynamic changes in the

during mouse limb patterning. Cell 2004 ;
118 : 505-16.



		2006-01-19T16:04:00+0900
	Editorial Board




