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Application of Growth factor in Creating Neovascularised Flap

Motonao Iwasawa, et al.

The Department of Plastic and Reconstructive Surgery
Shinshu University School of Medicine

We evaluated whether application of Transforming Growth Factor-g during the first operation
could shorten the interval required before creating a neovascularised flap in the rabbits. After
different timeintervals, the flaps were raised as an island flap. In the group receiving TGF-2, flap
survival was longer than that of the control group three and five days later. Histologic examination

revealed prominent neoangiogenesis surrounding implanted vessels in the rabbits receiving TGF-2.
It is suggested that TGF-8 may enhance maturation of the neovascularised flap.
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MEROBITICED, FLWLAABNZER2IERT
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%o T B, I ORI % & T 27143, Secondary
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TGF-p i, King BEGEH BT, 2% 7 7035~ >

(Z—2 w3 120 gug/ml OEE L UCHBL -,
2 WFF-OIERR &« EFROHE | B, 26 EH
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1em BEESEET 2L Lz, 2IRFMiksSHE
W, EEROWEL 2. KREUTOI V-T2 Hid

Key words : growth factor, neovascularised flap

Address for reprints: Motonao Iwasawa, Department of Plastic and Reconstructive Surgery Shinshu University

3-1-1 Asahi, Matsumoto 390, Japan.



Maturation Treatment period

Lt. Collagen + TGF-5

Rt. Collagen

Lt. Collagen

Rt. None

Lt. Collagen + TGF-8

Rt. Collagen

Lt. Collagen + TGF-4

Rt. Collagen
MREFAORET  H & EROK X 2 BT IRE &

BHEABERZB IR,

Group 1: 3 days

Group 2: 3 days

Group 3: 5 days

Group 4: 8 days

& 3]

Table 1 iR 2 EH L 7z, RS R L FHO
EFEBIIEMU:, 3, 5 HOBBEM TR, 4ug @
TGF-8 1 #IGEOK T, 2> bu—nEIrds
~N, FREEAEEROER*AD ., 8 ABTET
RTOEARPEEB Lz, HBEHRES  3HET, 2
T —5 v DABCE TR, HORAAIETLERRE D
CREMMRSEE L, ZERPET S, BT
OWERD T, Tihido &0 LAMEHED £ 73]
BV, TGF-8 1 FISEET Y, HdiA A 7L EERIk
R grEREES U, BRESERE O mitosis & F
AL REFRREL, TS % 83 » 5, collagen DE
BEREOT, ETENAFLER> SEAL 20K
AOFT/INOIEPNCEL TWD I L 2HERL .

% &=

Tark® iZ, rat T Secondary Flap D E g % B =
oo, SHOREHE TRERD 40%DAKESL

; I Gl R
Fig.1 Section from the TGF-g treated flap in
group 1. Photomicrograph demonstrat-
ing abundant newly formed capillaries
forming granulation tissue (=). Mitosis
of fibroblasts (=).

(H&E stain, x100)

DEEET, RFAO NBUENEET L0 7H
OFBUEMELEL LI 2REL TV, 7
Yao' 5 OFRERTIE, 9 HOSEIER OB I ERIX
100%DEZ L EHREEINTWS, Tark, Yao 5D
WE LA, bbb OBR T TGF-g Htic & D
Secondary Flap OB VEEETE 2 Z L2 RLTW
% (Table 1), Roberts 5% OR& I I NIE, rat kB
WTTGF-gENEBEIZ 3 Ao L 14 HEE
T, BREEOITESFED L ELTEY, £7- Yang
590, =V M REEBEERC LY, BMIEOH
LN I DB & o P SRS A I BT 4 i,

TGF-p Hitt4 16 BEENC 1308 & e v, 24 B4
FEMmE RS TN, 72 FETREHEEAFERLS
IHERELTWD, Ko ORER, bNbNORRE
EEL—BLTw3,

Table1l Results of experiment

Maturation Treatment Survival length
period (cm)
Group 1 3 days Lt.: Collagen+TGF-g4ug 7.5+0.21
(N=5) Rt.: Collagen 3.940.27
(p<0.001)
Group 2 3 days Lt.: none 2.6+0.17
(N=5) Rt.: collagen 3.4+0.19
(p<0.001)
Group 3 5 days Lt.: Collagen+TGF-B4ug 7.8+0.10
(N=5) Rt.: Collagen 6.3+0.27
(p<0.05)
Group 4 8 days Lt.: Collagen+ TGF-B4ug 8.0
(N=5) Rt.: Collagen 8.0
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Blood Flow to the Prefabricated Flap and its Survival Area

Hiroshi Ono, et al.
Department of Orthopaedic Surgery, Nara Medical University

After the report by McGregor and Morgan, an axial pattern island flap transplantation has been

popularized, but this method also has several disadvantages.

To overcome these problems, the

prefabricated flaps by vascular bundle implantation into the donor tissues have been established.
However, there have been no investigations on its blood flow and transferability of the prefabricated
flap. Therefore, this study was designed to determine the transferability of the prefabricated flap.
Fifty rabbits were used for this study. The femoral vessels were identified, dissected and implanted
beneath the left abdominal skin. At 1, 2, 4, 8, and 12 weeks after vascular bundle implantation, the
rectangular prefabricated flaps on the left abdominal wall were elevated and sutured back into place.
Three days after flap elevation, survival area was measured by color image processing system with

a personal computer and its blood flow were measured with colored microsphere technique simulta-
neously. Both survival area and blood flow increased with time and reached a plateau after 8 weeks.
There were significant differences between 1, 2, 4-week interval groups and 8, 12-week interval

groups, and not significant between 8 and 12-week interval group in both survival area and blood
flow. Based on these results, the minimum interval of which the prefabricated flap could be safely
transfered was between 4 and 8 weeks. In order to predict the transferability of the prefabricated
flap, the relationship between blood flow and survival rate was analyzed by actuarial method. The
flap transferability increased with increasing blood flow to the prefabricated flap. The flap viability
can then be predicted from the blood flow to the flap.

& L » I
MR 0 T REENER IR0 B D, [FI#S I BERE
BESPEEIE L R Y OMBERNH S, £, KEM

B THBOER 2 8L i ) OEABLET
FETIRBEEBSBRERDH S, ZNODRES
WIRT 27, Mk O MERBE W & % prefa-
bricated flap #38R%& 3 L7223, % L ZEMME T
Hole, BHROEBEEERIIFTEC L DRET 52,

prefabricated flap DIMHEEZFE L CZ DEBZDT
BRI F TERLT-HE R, KEBRIZREZHANT
prefabricated flap DAEFER L MREZWEL, *
DEEBEWERL2TFHT2 2 2B E LT,

M E LUFHE

HWORKR 2.5 kg 2w, FHHREIX GOF FKEr Tz
2 BEbETIT o 72,
1 ERRE  MAERBHE

Key words: prefabricated flap, colored microsphere, survival rate, blood flow
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Fig.1: Creation of prefabricated flap

A. TFemoral vessels were dissected and 7cm segment was isolated.
B. Femoral vessels was implanted into the subcutaneous pocket beneath the left abdominal skin

C. The prefabricated flap (6 x 4dcm) was elevated at 1. 2. 4. 8. and 12 weeks after vascular bundle implanta-

tion

B, OB T CAREER L FY 2
Z, KERBNEIRE BEMEBEMT 2 L5 L TTem
FIEEL 72 (Fig. 1A). TIHEEE®REED TTRTOS
B & REREISIORA R 2R UM L7, MER LK
BETEBEL, ZO&EME?FE TTHBRCEEL
(Fig. 1B).

& 2 ExpE ; Prefabricated flap 4% :
MMERBAED 1, 2, 4, 8, 12 BB, 6X4cm D
RO prefabricated flap %2 BAEIME R * MEH &
LTC#EEL, BELLOMEBECES L (Fig 10),
¥, 2EEOMBIC LD 5BIZaT, SE10Y,
& 50 I Hw 7z,

il E

1. Prefabricated flap O4 % FEREEE

RABE 3 HRCEROBE R T/, £E8EHY
HET 5701, EFAROBEEEFEL, Zhk colored
image processor % f\>"C personal computer (ZHZ D
RAATE, B 7R RTEFR LR THIEATES
BB EPREL, &R OHEBEEEBEREHEL
7z.

2, MFEEEE

FEEBEHEDD L, B EFME WML
%€ L 7-. Tubocurarine chloride 3mg/kg # %%, &

— 5

LRREUET > CATERBTHREL 2. 1 E#
L& 1E 30 ml/E, #EEE 30 [|l/5E L, EER
PHEL, FiE%Z 37.520.5°C 2D 7291z Heating
pad #FEH L. BVZFLUAF—F Vb EREE
PRicEA L, FEEREBHREFE DBIRIESAE L2, &
NEELEZTIRESY, MEOEFENC LY ELER
Aol Z L RER L ZOMEBECHEEL., ZO8T—
7 V% microsphere TEAR & L7z, BlOH 7 —F 1%
FABRENRICEE L, 2.5 ml/min ©F—®EE CERIL
PR LT, —EOERREBEE 2018 T—T )V
BB 155 B> T » S microsphere # 3 A L
7z. 15 u @ colored microsphere, 200 F{E% 1 S /7
HBBRLED KELEREA, Bt E4EAKk2ml &
WAL, &AM 30 B CdH - 7. Microsphere
HEAD 30 #ETH & BRI & 188, SE0URR I 2
S, BRI 5 ml Thote, e L EES
BELDD, BFELMBIET VA Y IMKSEL,
microsphere Z@&EiE iz & D INE L T Hale 5 D HEY
WL 7zds- TIE R2FE L 2.

& R

Prefabricated flap fEf% 3 B, 1BERIEEIX 100%
Bt - 7o, 2 BB TRBEME R DRI O
ANE EBRPEETE, 4 EEFETRESR L
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Fig. 2: Blood flow and survival area of prefabricated flap

Both survival area and blood flow of prefabricated flap increased with time and reached a plateau after

8 weeks

D30 THEIRE o7z, SEBETCREARBEAEOE
EBOWTAEEBL, RBBRTEEFRBIEEASTATE
HL7.

1, £EEE £FEEMERFg 20X KiME
S HBINL F2. 6X4em KO EHF OB - OSHE I
24cm® THDHH, 100%EE L LEAFOEEEEREIL
15-20em® THofo. TOEW, Z RO KA OIHE &
REEWDREEL BRI LI TH D, HetEis
Wil 2, 4BEMEEE 8, 12 BMBHEOZREETH
57, SHEMHE 12EMBOEFER TR, o .

2, IRE . TARTOBWTEIRILE, LA &
WEIREE, 44812 microsphere FEARIR CHEEAE(LIX
e o, MRS R L g mL (Fig. 2), #er
AT TR L, 2, 4BMEE 8, 12 HEBEOEIFE
BEThored, SHEME - 12 AR OZIEE TR
o,

%‘ =

Prefabricated flap iZf§4 2% < PR ZDIE &
A EVBERICEEFOEROAREMES R U IIGEE
v, ERAGHIZE T prefabricated flap OFEFERTRE
A A £ B ERE O LAY ) & microangiogram 0 & >
SHRELTHWAEY, L, FREERARET 2RE
ERFREAFMERETH B, % I T prefabricated
flap DEFOFREME A T 2 2 L 2 BN EEH
e MEEOBFRE ST L,

1. BEABHMTHEE L3 RESHORE

EEBOEN Y 6 AL L, FEMEFOEE I
HEME FORAIR» S B £ DISHE & & s ICFRARICD

LWH5THBY, EHEEBSEE T2 EMPEL
7z. Prefabricated flap O E X & & & 1280
L8EMTTT b—icEL, £EmBERAERERL
7o, AEEE L MBEOME & b 4B L 8 BRI
O EAEENH D, SHEMEEL 12 BMFEOMIC I

BZIkd,ol. Zhe XD prefabricated flap @
FERETIRE & 7 5 B AR ik 4 BRI & S AR DR L & 2
sz,

2, &EBEOTFH

Prefabricated flap OB 117 &, FEFMEE»
ERFEBLRLZFUTENIEATH S, KERTR
BRI EHE W colored microsphere & fivstz, &
DFEETIREIRIIE, O, WRRE, FEz2E0
TEBIREN—ETH B I L N EHREREDH 27—
Y EBBLDICEBHBTHS, bbhOEBTY,
microsphere FEAFE TT R TOBRER IEELRE
fbemaiprol, £, BELSES TIIESHEM
#1384 8 LA _E 0 microsphere WEEST 3 2 & 8
PHETHBY, & 512 Pang 3 3ml/min-100 g LT D
EVIRE TREEDOBEEXT 2 Lk~ Tw
239 bhbNnOER T, 1 AT microsphere ®
o3 384 AT T E & 3ml/min-100g LITTH
D, ZOMBREEREEEICRIT S, Larl, 28H
LUK @ Fz #3C id microsphere O 4 M E b &%
WRLTBY, 20T — 5 XEETE L, # 2 T prefa-
bricated flap O4F DOFREME % FHIT 272012, 258
FILAREEE 40 SPIOIMIE & £EEE OBIFR % actuarial
method i & 4347 L 7=, Fig. 3 Mg & FFHrmE
DR DEET DHEEDOMBEER LI, ZOFF7T
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Fig. 3: Prediction of flap viability
The wviability of prefabricated flap in-
creased with increasing blood flow to the
flap

BEAMFBROEMT 2 £ EBEE 0% & % 5L
BMUTV 5, Z0& 3 CEAMMED S LR ESTH
EExTFHT 2 & HATEE & 72 - 7. Prefabricated
flap 2% L3 2 & &, 52 CREREFIICLAiLs
HEREFIS 5 2 L 3tk otz Lovl, AEE
BEFMFED S HAEERELFATEL 2 L 55
Lic. ZOEBRE T CRBBEMERD S & - T3
BRENTREBOEAMBREHE L 72, BRACHRE
BREFLVO LS CHARED S OME 2005 3 72 540
R F D 5 OMFEER L, 7 OWETL — e
Ry 75 —IMFRE D & 5 7 FEREE 75 IR %
ETNERAEBRELTFRHCE5TH2 5, 51541,
BeFtsE BRI BB R 2 HE L, K4 SRR
EEHALONEE L,

k3 & &

Prefabricated flap o M4 852 # 4 & EHK, m
WEICLVBEL 7o, AR EBEME Rt s
WEY, BHE &b ICERTEANE LD T, KRB
TERTHE % RAGRE I 4 B8R & 8 B DM TH - 72,

PN

Prefabricated flap OEBRER I FRIMFE SN 5 TH
HITHE & 7 o e,

£ xXx W
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Evaluation of Four Kinds of Sensory Flaps for Fingertip Reconstruction

Yuichi Hirase, et al.

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

Sensory reconstruction of fingertip is very much important in order to pursue high quality of life
as human being. Adding to this, aesthetic flaps must be selected for reconstruction because hand is
always used outside. For these reasons we have often utilized four kinds of sensory flaps for fingertip
reconstruction until now. They should be distinguished in two groups by the difference which its
sensory nerve included in flaps is cut once to be anastomosed in the recipient site or not. In the Group
1, the sensate reverse vascular pedicle digital island flap and the dorsal middle phalangeal finger flap
(DMF-flap) were selected for evaluation. In these flaps the dorsal digital nerve or the dorsal branch
of palmar digital nerve is included as the sensory nerve. They are once cut to be anastomosed again
to the amputated finger nerve in the recipient site. On the other hand, in the Group 2, the oblique
triangular flap and the volar flap advancement flap with V-Y plasty were selected for evaluation.
In this group these flaps are transferred preserving its sensory nerve. In results there was no specific
difference between these groups at one year after surgery. However, in the postoperative course,
flaps in the Group 2 were more reliable and rapid in sensory recovery compared with the Group 1.

& C & I % -

B AMEEEEL DI IIFIEORE, L

BAEOMR I EOLOTEETH S, 2FHBEFK
BHLTEIHTH 2D ERNHEYET L
BIRERIGENSNARETEHZ YL, bhbhnidZo
$I3RFBZHECHEDWTI0EEU LOMREEFIZ
DOWTHEHRE L T &, ZOFTHIAMBECHIVE
AEET 2 2 L% HIREEAZEY, BFE5FHO
FEFI LR E L TZ2OHNEEE DV THERE 2MA
7.

BIRMET L 2B E A 4 BET 2 BIch 1 TRE
L7z, 81 B REFNMTERROLN - BRa21T
b D& U THEITHIREIIRM B EF £ Dorsal Mid-
dle Phalangeal Finger Flap (ULF DMF-flap) #,
BRI ARNCHMEMRAPEEL CRA2ELT S
4 O T oblique triangular flap & V-Y plasty %
TEHEEAEEREATHSL, InbDEAZHELE
BT IBTFEL4B LD 1992 FE 4 B0 5 E/MIW 67
BTh-o7pS, MEEEOER TS CBETELD
FUBETE > 2, TR TNOFMRIC O W TR IR

Key words : fingertip reconstruction, sensory flap, fingertip injury
Address for reprints: Yuichi Hirase, M.D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25-8 Nishi-Shinbashi, Minato-ku, Tokyo 105, Japan.
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N5,

BB EANATEMRIN - ERE RS b

GEATERRBIIRA B ERE A - bbb iek L Y
FEBINRIC & B BAR LA AR ER BRI R L Tl T ic &
b2 7 koI ER I G T & 5T EIRE
REFEFRELTELTY, ZOERIFENEZEREBE
RUMHEORERERETHET 2 LOHERERFT
H 555, HEFHEOFRCEBICGHA L ko570
BATEEAR TRV ThoTe, ZITIDERFITE
FEOMBREEEY 5 2BEOMBERAEER L, ¥
ThBIEEHE R REGTACE 3 BRI RAACE
» 3 flap A &, ZAFEHR X D b o B REiEE L
~TE D R AR R RN &0 B flap BTh
5,

(DMF-flap) : Z @775 1% 1986 £E iz Biichler 234§
ELTWBY, BEHE cross finger flap ¥ LCH|HT 2
EPHTHOKE 2 HESREEL T IEBREFELT
E LT3, TOBCEANCEMRREL Y brhicE
BIEE &S 59, MRS —HiItI L, HEs
n 5 e OIKBABATE, ZOWTHAL TWBIE
faEE LA T 5. KARTRELIVERSAB Z L
M%<, KATHERA IEER 2175 .

B2 KRANMEMEEZREL BT ¥ 0

HREIME T BEE R IR Z 92 —oblique  triangular
flap) ! ZHIZFBEEE AL L o HITES GBI & 0t
RMEREE L TE2=ABREFEAENCBEL <&
FLCIRRAGTIES L DTHS, bhbhidZo
F k% Tranquilli-Leali g & WA THE L T &
At

<V-Y plasty % f£F3 L 7z volar advancement flap)
B ZER L 72w b @ B volar flap OEERIC V-Y
plasty 243 % Z L TEIETIERX 18 mm O
BG5 I LDARET, KA HEE BT 52k

b,
i #

AT IEIEBIIRA E EREZF - flap A - B THEL /-
b 3HETOT, Ha 0 flap X 1 ERIZE
Bl R+ #B &l (Tablel), LaL, flap B
1¥ flap A IR THIREREIZE L, 2 & £ 20
FOHATHIEEIRE A L 1IZIZRIEORER L Lz,
ZNIEEARIE A TSRS AR OME LA 1348
hEAFEE B 2R E LTB Y, I DOFAOFIER:
RRELLZEBERL TR NG, Thi
AT flap A OMEERIZEDLD TRIFERTZ
LB SN,

DMF-flap : DMF-flap THE L - 8ETH-
7288, F0DObEMHBENTRETH - THRIcoOnT
#®E L7z (Table2), # O#ERIZREFT, Tinel sign ix
it 3 » ALRCIHEL, EFOAE 3 bERT
25009 » AR AEEEO5ER %2 & 729,

oblique triangular flap : & OFHE Lk 2 FHEHEIT
BITH 7, 1FEUEORRBENFEETH - 2
DT 24ThH- Tz, ZOBRT I, HRIHES
N2 LWk AHERBE—BEO DT, HEAY

Table2 Sensory Recovery of DMF-flap

No. of flaps 8 flaps
Size of flap (Av.) 2.5%2.5cm
Follow-up period (Av.) 12months
Perspiration Test +
Semmes-Weinstein Test (Av.) 5.5
Static Two-Point Discrimination (Av.) 5.6mm
Moving Two-Point Discrimination (Av.) 4.9mm
Warm/Cold Torelance Test +/+

Tablel  Sensory Recovery of Sensate Reverse Vascular Pedicle Digital Island Flap.
flap A flap B
No. of flaps 3 flaps 3 flaps
Size of flap (Av.) 1.5x 1.5cm 1.5X2.1ecm
Follow-up period (Av.) 12.5months 12months
Perspiration Test + +
Semmes-Weinstein Test (Av.) 5.5 7.2
Static Two-Point Discrimination (Av.) 4.5mm 6.5mm
Moving Two-Point Discrimination (Av.) 4.2mm 6.2mm
Warm/Cold Torelance Test +/+ +/+
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Table3  Sensory Recovery of Ohlique Triangular
Flap
No. of flaps 45flaps

Follow-up peried longer than 12months

Semmes-Weinstein Test 5.8
Static Two-Point
Discrimination (Av.)
Moving Two-Point
Discrimination (Av.)

5.0mm

4.6mm

OREGITIEME 3 » AEK BEELIERBOME 25
LTz (Table3), Lo LHEst&asicmEshns
0, ILEEFE HIRE S AUHEG T IR ORI BE D 2
VSRS 1 ERRTLBEEL CH a0 HD, =
D& RIEFIZIHITH - 7,

V-Y plasty 2 L - ZAIHTESR R ZOHAH2
PR LU THEL ER S 18T B & g LT
BEEHMZEVSIROEE L CAERERES R
fo. RETEHHAIOMBEOEREERANICESHHOD
P & & B CHIBE T 2 B S IE R o/ NMERICER &
%7287, oblique triangular flap i2tbx % & #ite D
HITRIEOR FF 2 2 ERE D72 <, ik 3 » BRI AN
HREE Zo .

Z =

HAREEEORE REBEIHL T, 20BFECH >
TRHERBOAREANERINDLIRNETHS, SED
BEOMR LG > EROVBTREB LT H BIFR4A
BORESESNH, | FERTOBRICIIHEHER
Ao, El b OEFOBICHMIZERT 2
HamE», Lal, HHEHMREOUN - BE5%2F 5%
I#EY, MRAPREL TEITER3E 2HOAM L
DESHEELHMEOENEONZDIEUART, B3 15
mm RAN D EIEASE T advancement flap OGN IC S
ENBEGTCRE2HOEREFERL NI wEE
Zohi:, HOBPHEMEE DI I R {HETE
5IELVELHORFORFEVZE, I05DHE
THWETE v LS ZIRHHOKERIE #1213 1
T8 % 48 2 % B O FE /g KRt U T id hemi
pulp transfer 22 Ist web flap R EDOFEH 22
¥Ric b & % microsurgical 2 HEAEINA N AN &
TH59,

__.ﬁ{_j‘

X 1Y
D77 RE i fRRE- BTSSR L 2 eI
W BRI A DR, BF5E, 71 429-433, 1990,
2) Biichler, U,, et al.: The dorsal middle phalangeal
finger flap. Handchir., 20 : 239-243, 1988.
3) V-HElE— fib : Sensate reverse vascular pedicle
digital island flap, Bg##}, 34 £ 901-908, 1991,
4) il fl: fE5 - IEIEEREALC B 4 hemipulp
transfer & dorsal middle phalangeal finger flap D%
ISOLEE, RS, 35 1 11-17, 1992,

5) VAESEME 0 FIEE RN OMERA Bk E 5
DI, HFEEE, 31 350-354, 1986,

6) VB 0 VS OMBLEN BRE SO
WAL FISKIESE, 36 © 824-831, 1988.

7) Uﬂﬁ%iﬁﬂf D KPR & B FEERIBOWE. HES
5, 9:1-19, 1989,

8) REEE b FoiE, SRR 1116011618,
1989,

9) Kojima, T, et al.: Reverse vascular pedicle digi-
tal island flap. Br. J. Plast. Surg., 43 : 290-295, 1990.

B M SREVERMREREREAR KB AW
AT BRI RGBT L S, 34 B
LR & D reinnervation 888 2D 6 » H{I TIZITS-W
test (blue) 12 & TEME T % 7212, sensory flap & L
THOLLBEIRRZWEEZ TBD £7,

m % WREESERAETESE i
L OEELMERIEY & D R EBT B 2 L4k
HHZCIROTEELEZ ST,

q M

DMF flap #MIEFEFH & L TRHGED - EESOH
BEERRZEO LI BERBEZ L3 ELoNE T
.

TSR RAT T 256, KU1 Zig Zag £ b & Mid-
lateral O/IBMMITOE L D A CEEEEZNET
PP BTL x5 b,

H & WRRESERAEEEAE i H—
BRI EZ S THET 2 RN SR E THEET 50

HAXTROCAIESE SN2 O BEUKE O KRS TR

ENLEHREBLVET, o THEEAFELTH

Wiz DME-flap BN 7: FEEB3E 2 ¥ A,
F¥1E mid-lateral TfF- T ¥4,
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V-Y ¥Rk 2 BEF L 72 extended volar

advancement flap

HHBERERARER ISR EE

B B & H-A T 1T ¥
oW M s % B
= BN OE

Extended Volar Advancement Flap with V-Y Plasty for Finger Injuries

Tadao Kojima, et al.

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

We have developed the volar advancemeént flap with V-Y closure and operated for clinical cases
of 11 fingers _in 10 cases. Using this technique, it is possible to advance the flap by 18mm in thumb
and by 15mm in other fingers. This paper reports operative procedure and representative clinical

cases of this technique for fingertip reconstruction.

Our indication of volar advancement flap with V-Y closure is.for reconstruction of claw nail

deformity by fingertip amputation, coverage of amputated stump at fingertip or middle phalanx

level, and coverage of skin defect in middle phalanx.

HEIFIERE X 1946 4£, Moberg” i & - THRHES
RABEOBEICIGE S iehd, IEREOBEICH NS
NWEBOOREEATH L, BEFL- &b I nHEG
ran, WOrOEEMREINTVLE, bhbh
LY L BARTER R V-Y BEE2HET 2 HEE2%
E U7z, FEVIRG EAIRHE D & R ATES
M5 VBCEREL, ZHER R HHES ¥ CRHERK
BT V-YBRCRIRMET 5. O HECHEEE
BETS 2% 15—18mm ORI ERTEE & %o
fo. BBIRTEE R RN OBCICHT 32858 1348
KETERAOMITEEEL ZWRESLETHY, *
DIzDO DB DPOTR BPEEINT &I, bbb
NV LIFHIICIEREER 21T ARE®RE L. 2L
T, BB T 1 V-Y Bl EHB bIEA L 2.

F ol F H

BIEFIRE 2 EERGE E TERL, FRAIES
ZET S VFERE TS, QIESRYIEE P RERRE» S
EATFR AR o T, RO ERAANmT 3 L3I T
% (Fig.1A), 8Dk =12 PIP BEfis & fEESRICT D
QI LTetd> TR 25, HIEFYIEEETAIERIREE
TITS &, EEEICED D 2 Lehi> TEFOESIEA
{70, BORWEAHIET 2 &, PIP EEEIA
{7y, BEMPM LT LEI LSO TH S, £72,
BHMTOBRSVEEEL 25, FEVHOKTRE,
7, FRELTHRMERE RHL, #0EHE%ERMEA
FAAHEEL TWw L, B8R & 55 5 SIS & R
L%d35, Cleland 8%, Grayson $HE 28I L T \»
{.—IT 23 ROBEREFUREFEFT S L D107

Key words : volar advancement flap, finger tip injury, finger amputation, claw nail deformity
Address for reprints: Tadao Kojima, M. D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25-8 Nishi-shimbashi Minato-ku, Tokyo 105 Japan
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1 - i

% (Fig. 1B), %7z, FRIANSE T 5 oo iR &
niE, INHEFETL, 20X L TREMIIEDE
BT 2 KOMBRIME T, T D 2~3 ROFEE PR EM
PP TEEZISNTWAREICT 2, FALZEES Y,

PIP B8#fi - DIP Bt 2 BE MMM CEERE 217>
B, FERMMLTIEV-Y BEEITS (Fig. 10), a1

A U7 BB ORI OB FID T T 2 BE R AT
WERE & 72 \3MEE L A CHE T 5.
E A X R
Ak 10 Gl-11 #5106 Uiz (Table 1), =¥ 4 35,
i 648, BB 1, £ 15~56F, clawnail &
BOEIE - BIEHERETHOFEERIGHA LD 6
B #6485, SMBI & BYIMIH OB~ DM 351 - 4
16, PEHOKEREBAOIGE 14 1IETH 5, 4
PliERAEAEEOMITRER2RL T Z &2 <
— 10~15 mm QERHF 5 N iz,
RERLIEFN E R T,
REF 3, 163, ik, ArHERETLINT
1991 % 3 A 23 H, ARIEKRE® X 7 4 +— T4,
c WHRTEEAT %2 1072, OERDEIE &L RigDIER %
ELTHRBEL .
Fig.1 Volar advancement flap with V-Y closure 2 _ bﬂé&n B
A 1 Flap design and skin incision BT AN I L C 8 mm EiE L, SRS
B: Volar flap elevated with two neurovas- DOFE T, clawnall B2 E L T 7= (Fig. 2A), 1991
cular pedicles preserving dorsal branches F£7H16 H, FHEfTv, ZEER% 10 mm giEs
of the digital artery . w72, 0.8 mm K-wire 3&ZHA L7 v 7 +iE0 i
C: Volar flap advanced with V-Y closure e e
& O TUREZE EICREEL, B 2 Ep ol lE
Tablel Case reports
Case Affected Purpose of Advancement Other Secondary
No. Sex Age finger operation (mm) procedures procedures
1 F 39 Left index Secondary 12 Antenna method Bone graft
lengthening for nail bed
2 F 19 Left index Vi 15 FTSG Bone graft
Nail bed graft
3 F 15 Right index i 10 Antenna method
FTSG
4 M 28  Left middle Primary covering 14 FTSG
of amputated stump
5 F 18 Left middle Secondary 13 Chest flap
lengthening
6 F 40  Left middle Vi 15 FTSG
7 M 41  Right index Primary covering 15 none Toe to finger
ring of amputated stump 15 none transfer
8 56  Left middle Secondary 13 FTSG
lengthening
9 M 56  Left middle Primary covering 15 none
of amputated stump
10 M 21 Left middle Primary covering for 10 none

skin defect of
middle phalanx
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Case 3. 15 year old female

A, B: Preoperative view showing claw
nail deformity

C, D : 8 months after operation

S SR 27\, tie over W CHEE « BE £ 1T 7o
W88 » A, HEROBBRRES R, T IERE
ERICES 127 - 72 (Fig. 2B), JTUR & MERH O£ 0
Fesh, REED 5 DMK L KTEIEA OB B
FELTHWS,

% =

TSI OIMITIEE DL T O L WRE DL
A, BRI TIE Strauch'® OFENH 53, bh
bh? SEEZBREETY, BERBLZFREETY
%, IBERD o FIK T ZEEREHERL, —@T2--3
KERETHITEREEAOKEOMTEEEY 2 2
ERL BEERRREWELTE, EIYZ N
TED, 35, FERMEET VY ERIC X 2 AIEHH
BITO LY, BEHEEMETY 2%, B
T18mm, T 15 mm DEENTREE oz, it
B, ST 2IHEREEARLHNITRET 5, RE -
ST IR AR I EEE O 1/3 O VARV THRT
D500 T, RAOHEDYH TIcE 2 Z &k
%zv>, DIP BAEi DR PR THIEL, TURAA» S

BB TEZVDERFET LI EBNRUTH 5.

K F DSl O OS> 1w — BRI TSI % 7R 5
ZEb BB, L LIWERT S, FEIEKHVIMIC
X BIEHOEE, % TH, claw naill EEOEIE
FOFEIGE 25, KEEHEORE, TRKOREFORE
W&o T, FEELREFOERNCN L CEHEEBIEK
HoIIMERAI L AEENINE LR S, BELL
TTEROBEMFEREODOT7 VT FiE X 2BEELE
Bz > TRBETH 2, 8512, BOEMOBE
Lo TR BBHE, TUROXKEBIZEL CRER
Bibs & OMERESBTURBIESNE L 05, EF1-2 T
BEEED S OFBIEET, ER 2 CTRIE R
SBTREMEEIT> /2 (Tablel), Zh s DOEFIOR
BRZOOTREUDTHET L TFETH 5.

% 7z, ARIKIGSKES - DIP B&T L ~ L - hET O YT
OWBCHLTbIWER LR S, BRI 7 TRETR
~/NBOEIBTZSE L, R« BIRI L TREETY,
H#g 1zt L T X free hemi pulp flap, /MBEXFL Tk
oblique triangular flap #4T- 7z, = « BIECix % Hh
Zn 15mm ORTGER X VYIS HET 2 2 L8 T
Ef, ZOXIEES 15 mm F TORMYIMICLES
HEEOXRBICHN L THREZEHTHS, S5, EH
1005 FHOEERBIXN L THIGHABTET
b3, TOERZE— NV Rk 3hE R ICHE
PF5IE lcm OFERIBTHBEMERSBEL LD
WCERBRTY, BFLERERIIENTER, 20O
& 5 RAEFICHEEEE, 2 5 IEERLEEL Tw5
B4 b RAORE MR ORS, BEIROVE % 5
B3T3V —RNZBAENTRTHS EE 2
5.

E4 & b

bhbhBEREL - V-Y B 2R 5 2 ZM/F1E
FEREPEIUCAT 3 2LOFMFPR 2R~, KE2E
AL 10811 iz Dw» Tz, Kz & b s
FET> Z kL, 15mm OEHFHFORIENTRET
b5, FEOBIGIIEEINME ORI OIER, Yk
S MEROELE, FERE - FEIUIN O%E, T
DEBREBOWERETH 5,

X B
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volar advancement flap % 1 {l] digital artery %
pedicle # base £ 5 HFETB I T I L EAET
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B % BEEAERSAR BB S
FEOMEMER ZBFL BB T2 8 0NE L
EZET.
LAIT2-3ADEARERBEST 2352 LSLE
TY. 2330, EEROMITREEB T Ll
HY EHA.

2 M FRARFEENE %M E

PATHERBEREAROSESMESRTE T I LG
&, Wi dorsal DEAIEREBSHLH ERD,
main @ nerve element 7z flap ZZ2EH@E L Tv» 5 AJEE
HRH Y, FHARHEEOREIC L VAR MEERE
BEENEHEI PEMICRT 2HBENE LI CE
b ETHLITL & D,
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MR T (IEEMEERVWE Z itk DAl
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Vascular anatomy of the finger dorsum

Toshihiko Endo, et al.

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

The cutaneous vascular anatomy of the finger dorsum was studied in 71 fingers from 19
preserved cadaver hands by dissection under loupe magnification. All specimens were injected
through the canulation of the brachial artery with red color latex or epoxy resin to identify the small
vessels. The finger dorsum at the base was supplied by the terminal branches from the dorsal
metacarpal artery around the MP joint. Other areas were nourished by the dorsal cutaneous branch
from the proper palmar digital artery. There were two or three dorsal branches in the proximal
phalangeal region and two in the middle phalangeal region. In some fingers (23% of our dissections),
there were another dorsal cutaneous branch at the MP joint. The diameter of the proximal dorsal
branch in the proximal phalangeal region was 0.44mm and the distal dorsal branch was 0.39mm. In
middle phalangeal region, the diameter of the proximal dorsal branch was 0.34mm and the distal
dorsal cutaneous branch was 0.32mm. Based on these findings we found it possible to elevate island

flaps safely including these dorsal cutaneous branches of the proper palmar digital artery.

3 Lt &

BERO KB IERZXEF#, kite flap”, DMF
flap¥, FEEIIRER K999 72 & D donor site & LTH
WHRBIZENEL, L, TOHEOMITHER
DT OFMETRE IS (BMEF LY PRER
3., bbb SO KB O M7 DV T O
HRRETo RO THEET 5.

MR ELUFHE

BERE 19 F11HELAY, FEEREL D, latex b
% i epoxy resin BHEA L, A FICEEHE1To
7. EEHOEE AT T 5 MuEIROEE, 3 K
X, BT DWW TRER{T- -,

i ES

FEEHOEE ¥ BT FEROKFRES L U
BIIROEERIC & - THEBI N T W, RitfELEE
WEHENTWERVLEAESRIFEEL 2o - .
DL~V AT TR TR R T,

@ MP i & Fa Rl

MP BEgfis 2 & FERIER O K i< i flch R R o
BRBOGAL Tz, FRPFEIRICIERE T2 X
WAL, ¥R E %) BRORK S »NIEENRD &
2 EE & L Tw iz (Fig. 1, Fig. 24).

Q@EFERLAI

EEIMEMORLE I, EBER> SEET 3 2480
RGBSR Tnte, F0O 5 OPROR (HEEER

Key words : anatomy, finger, digital artery, island flap, finger pulp defect
Address for reprints: Toshihiko Endo, M. D., Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25-8, Nishishinbashi, Minato-ku, Tokyo 105, Japan.
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Fig.1 Schema shows dorsal cutaneous branches

of the finger dorsum.

A terminal branch of the dorsal metacarpal
artery

B: another proximal dorsal branch in the
proximal phalangeal region.

C: proximal dorsal branch in the proximal
phalangeal region.

D: distal dorsal branch in the proximal
phalangeal region.

E: proximal dorsal branch in the middle
phalangeal region.

F: distal dorsal branch in the middle phalan-
geal region.

REAE) BESEOFRO VL&D fEE RS &
S L, EEE L CEEINA» Y, Cleland EjF %
B 2T il~REh, 2 CERBERECEEHL, &
SHH AR, HEORFIZAOMLTW, $3
1 D08 FEEHARTHR IESREESRL Y
gL, B L CHERIAm» W, Cleland §iF %2 E
SIEEHAEN, 2 TEHEERCEEZHL, 35
WERIZE», EEOTRAIORBIZAML Tni

(Fig. 1, Fig. 2B), A& ZEETPHEEEIE OB T
0.3~0.6 mm Y 0.44 mm TH- 7z, F Iz, EHLHK
WHERK GEBRTASFEYYmm Thol

(Tablel). %7, 23.9% (17 #5) 2BV TEMHHK
BEHELIDVLBESXFROBEAKET D72, 2hid
Strauch?® D#4 @ metaphyseal vessel & b L T
BHAS30.33mm~0.5mm FH0.39mm ThH-

7z (Fig. 1, Fig. 2A). BRIEE OFESLIIPRE T
12 0.42 (EEERE® 1 & Lizk 20 MP BE#iH» 5 DR
BEDLE) THY, RIS (Web) X b 22FAME
i d iz b, KIEHIZ0.68 Th HEESKOWTH >
7z (Table1),

@ HIERE Al

RIS & ARk s AR, KRB0 2 A& D
BRIRKBSTEEL 72, FEEPE1/3 L D 2R BD
VOV THREIR D & S35 U 7 R A A I 1 P
Bz TEEI~NF D, Cleland 848 0% B & #5354
~HBNn, I TCHEEEBECERHL, &5l
Eaevy, FEIFKESOEBICAHH L Tl FEiEER
WEHE TP EREOBMES L, 5 FE L Tz, ET
2, OWHELERTH L2, NATERICD 2
arcade WY& T 22 H L Twi- (Fig. 1, Fig. 2C),
A&, PEEBTREEA IS 0,34 mm, RIGLEHE
B3 0.32mm Tholz, FEFMLEHEE T
0.32 (hEBR%Z1 L7t &0, PIP8EfG» s 0k
BEDLL), KRHEFIZ0.59 ThH-7- (Tablel),

% =

TEEMO R E RIERER I, BRI % E D donor
site E LTE L HSN DS, & OFEERTEE IS
BF L) RRREL B, Strauch? [ FfEEIIR O AR

LEHIHID 4 EDY, O3 bFEIHL TS
MF & dorsal skin vessel & transverse palmar arch
THY, 20 bIEEEBE DT RENE X dorsal
skin vessel ThH % & #Hits LT3, Cormack? 3455
iz o33 2 WBIROETAEIIERANINFRTH % 44
ERRWEREL T3, bbb OBIIENBRERD
RT3 Strauch D& L AR 1I88iH 7D 2 K
DOERERSEEL, EEEHFREHEIIMOE R
0 HKRL, BRETOZREIFD Shilkhol &
OB EI R HEEIE 8 - TEREINFE D, FEHfHR
DTG B> THREEBRICE : U 7o B
LT Tz, FAAEERAT I3 B BT s R (AR 1 B A
FROFHRL D DRI T H 2 S E Rl
TRHEFROPIKL/3 O TH - 7o, RETAIK X
FLEAER, PEERO TR IBEIREEA R S IR L T
Wiz,

bhvbiil, IhE TFOERERAE WL O
L9999, 2 h k [FRHC R 2170, KoM
TTIOWTHEERT- C &/, IBEHOKFE IXiEH
B 5375 28 2 BHIRE S HIREEIC 2 K9 OFE
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Tablel Location and diameter of dorsal cutaneous branch of the digital artery in each
region.
Proximal phalangeal region

proximal dorsal branch distal dorsal branch

finger location diameter location diameter
(DMP/LP)* (mm) (DMP/LP)* (mm)
index radial 0.41 0.42 0.66 (.40
ulnar 0.37 0.43 0.66 0.40
middle  radial 0.40 0.47 0.68 0.39
ulnar 0.40 0.43 0.69 0.36
ring radial 0.42 0.43 0.69 0.35
ulnar 0.45 0.43 0.68 0.35
little radial 0.50 0.40 0.70 0.33
ulnar 0.40 0.42 0.64 0.35
total 0.42 0.44 0.68 0.39

Middle phalangeal region
proximal dorsal branch distal dorsal branch

finger location diameter location diameter
(DPIP/LM)** (mm) (DPIP/LM)** (mm)
index radial 0.33 0.30 0.53 0.31
ulnar 0.35 0.34 0.60 0.31
middle  radial 0.29 0.31 0.59 0.31
ulnar 0.30 0.34 0.58 0.37
ring radial 0.32 0.36 0.61 0.33
ulnar 0.30 0.30 0.56 0.30
little radial 0.33 0.32 0.60 0.31
ulnar 0.33 0.33 0.61 0.29
total 0.32 0.34 0.59 0.32

* DMP: distance from MP joint, LP : length of proximal phalanx
** DPIP : distance from PIP joint, LM : length of middle phalanx

m & REERPRIE = FE
VY e EH U - EAIRTER R 2 BT 5 B,
EEE OMITEE 2 FHT 2 /-0 HEIRE I &

B M FORTPRL BN = 2 3EFEDE T ENTE L EEZET, TAL LR
%ﬁ”ﬁ@%u&—g— %{ﬁﬁ Li{ﬁﬁib: & ‘(i& D 3 T ﬁ&ﬁ%ﬁbi 15 mm f%%ni ?_'

.

Hand. Surg., 15A : 148-154, 1990.

s

% S ON 7o ST

Bz HEEAT B W ST 5 3 EBET 5 5 LET, KR

IR OIS, FEUSPICTD BIE g e meme s e

Uttt aessing, EHPREEECESLONS Lo gy ooy
BHonE L.
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Indication of Reversed Flow Island Flap Trnsfer in the Hand

Hiroshi Yajima, et al.

Department of Orthopaedic Surgery,
Nara Medical University

Reverse flow island flap transfer is a useful method for the soft tissue defects of the hand. In

our clinic, four kinds of flap were used in 48 cases.

Reverse flow radial forearm flaps (RF) were used in 21 cases. Osteocutaneous flaps including a

segment of radius were trnsferred in 4 cases, neurocutaneous flaps in 8 (3 flaps including bone),

tendocutaneous flaps including palmaris longus tendon in 3. All flaps survived without any troubles.

There were little morbidity in their donor site.

Posterior interosseous flaps (PI) were used in 7 cases. Five flaps were survived and 2 failed.
Technically the elevation of flap was difficult, but the morbidity was minimum.

Reverse vascular pedicle digital island flaps (DI) were used in 18 cases, which were proved to be
the most useful flap for the finger tip injuries. Although DI is not sensory flap, reinnervation was
recognized in all cases within 3 to 6 months postoperatively.

Reverse flow dorsal metacarpal flaps (DM) were used in 2 cases who had skin defect on the
dorsum of finger. Elevation of DM was easy and primary closure of the donor site could be done

within 2 cm width.

& C &

FREROFTRUIMEEZ TR TVLET, &<
WHEHBRIEE S 2 0% Bhn 5. EBKEBEINKE
WIS REE DL VEERIC L I3HENMTbN 325,
EEOT TR, Mk ESETLTWE D, it
DERAL L LR TERE LB L T HERD %SV, Lister?
FFEADOEFE L T, local, regional, distant @ 3
DAL T3, FEEOXRBNL TR, BbiZ
distant flap 23V 5 T & 7o, &3, FHFHIHITHIN

B oTHEBT A b Ths, BRER
(regional flap) DOFEFHESLA S, FEEICEH
RFEMAREE 129, 2o BTHEERFICOVWT, b
NbHhOBERERZL L ICFNFhOoRF OB, &
IS, FEACOWTHET 2,

iE ]|

1986 £ 1 A5 1992 F 4 A ¥ CRRRERBERSH
s L UARZEREEEA RIS T, BITHERE
FEBOTTFHEOBELT > LEMZ B AT, BiE

Key words : reverse flow island flap, osteocutaneous flap, vascularized tendon graft, sensory flap, hand
Address for reprints: Hiroshi Yajima M. D., Department of Orthopaedic Surgery, Nara Medical University,

Kashihara, Nara 634, Japan.

— 19 —









750 x B B\ @-fth

LCREBREIREBEICT 2 2 L L 2FHoMmTE
= EGROBE R EBET LN, TOFREER
WEhThs., LA FF —EAOBRRE S HE &
Ezoh, THCKT AHEICITEECRITT SR
o¥ (A

—H, PLIZRFHE EHEMIICEE L w2, TREIR
FEoRIBMHCET, 0B 4om DIRR 5 —REE
WELBTRETH 2R EORFAERE LTV S, KL, #
RO 7o, BIRBREE 2 L OWERD 5 7L
BEL, FiEbhbhid, MEREE2HE VG T,
oL AIRERAERE 2 Lo R CIE R R L LT
Wh, FREEDBIRDS o MAEKT 2 2 L8 TE
Jo. WEFIIHE, B2E05 N TELN, HE
MBOBHEE L CRAMEAPERL TV LEZS
h, Bz R 2 HAET 25613 Pl %, @& EROBHE
BRERSIERF BRI REEEZ SN,
BORBRBIZHL TE DI & DM BEGICE 5.
LR HEEAOBEICH L TR DIEEERT
BAMICHIEFCHET AERBBONTHS, &5
WHEEICEREV D, KERSHELF TREVIZ
L b oY, ik 3 ¥ B 2 A& D reinnervation 28
EUTL 3.6 » B EBRERE LS 10 flo
BEERRE S-W test [ THREL - L 2 5, dimini-
shed light touch 5 #il, diminished protective sensa-
tion 5 & LB BIF R AIEEE 2D, 121,
F+—HOMEBRELRZ 2EAP A SNE, T
OERZEBFLMEOE LR 2T e L EZ
s, BETIMEETSEEEITI P, 5250
PIES 2R YOTERSKETH S, i, TE
O KRR LT DM O#G &k 5, BEIGTF
FRIE/ S) 2 —YarBELNDE I L5, ifETI
Ry 75 WS s AV TREL BT IER 5
et
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L. HibEE A EEEROERESLERESIIL
THERERATHY, BEEAPLELR & EREBEEH
BHEECHERTRETH S,

2. BBEERB L UCEEBIREHFOZE LIEL T,
MEFICHL 62OMBEMTEZLwwdy, Bk
BRERAL-AKTbhYES LB TE,
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Results of Thumb Reconstruction

Tetsuo Aramaki, et al.
Department of Orthopaedic Surgery, Saiseikai Maebashi Hospital

We examined the function after various thumb reconstructive procedures in 19 hands of 18
patients.

Eighteen thumbs were lost by traumic injuries, and one thumb was lacked congenitally by a
constriction band syndrome.

Postoperative follow-up period ranged from 10 months to 20 years and 8 months.

We reconstructed five cases by our original procedure, in which the voral surface of the grafted
bone was wrapped by a neurovascular island pedicle flap, and then the dorsal surface was covered
with the local pedicle flap (mean 10 cm) based on the second carpometacarpal joint. The other cases
were operated by pollicization, on-top plasty and so on.

The cases after pollicization and on-top plasty had better sensory than the cases after thumb
reconstruction, but the cases after pollicization had less pinch power and grasping power, than those
after thumb reconstruction.

The complete reorientation of sensation occured in three out of seven cases reconstructed by
neurovascular island pedicle flap. The other patients got inadequete or negative reorientation, but
this did not mean abnormal function of the hand.

Complete absorption of the grafted bone occured in three out of five hands reconstructed by
abdominal tubed pedicle flap. All cases reconstructed by our original procedure showed minimal
absorption.

The thumb reconstruction by our original procedure can shorten the period of after-treatment,
prevent the contructure of joints caused by long-term immobilization, and keep the grafted bone in
good condition.

Our original one-stage procedure is one of the best options for thumb reconstruction.

95, BREMIFOI L5 FBEL Y OEBE

DOL, FEAKRGELREL D OMRME > 5K

SEbhbIFIMEN S X CERERIERIBICHTT B (BUF NVIF) @ 2/, EElE CM By~ v
3 FHEREM OM BRI DL TRHE 21T > 12D TH XL 727 PIPHEEI E COBERAEHTH

i L &

Key words : thumb reconstruction, pollicization, on-top plasty, functional results, neurovascular island pedicle
flap

Address for reprints: Tetsuo Aramaki, M. D., Department of Orthopaedic Surgery, Gunma University School of
Medicine, 3-39-22 Showa-machi, Maebashi, Gunma 371, Japan.

93—



752 S - I NN

BT 5 —HINEENET->TED, oM & Ltk
L7z,

fE B

WHIhEERZTELL DI 19 6T, Bk 164117
FaE 2P 2 FTHAERFESB.6FTH S, 21
BB © 1 fIBIERERE Ch 5. F
e IERHET 9 F, BHEMEAT 4 T, on-top plasty 4
F, MFEBEEM 1F, cockedhat Ik 1FETHD, &
BEHR 0> 5RO ESME R L 2 —HNFERES
¥, EEGREFAITF, MEROSEREALIFTH
5.

EBHHEEHMR 02 B> 20FE8 2 A¥EHTE
6 v ATHB. INSDEMIZOWTE VTN, B,
HIEHEEE (static 2PD, moving 2PDY, Semmens-
Weinstein test) ROM, ADL % EW DWW THREL /-,

ft & E #

L S A 25F 5B GRHEYM

¥R 144 B 5 HESEGR A v ke higtg, iE
W CEETE A TR 252 1 B, TR AR
5 A 23 HYRhe CEBIEM R BT L2, 3.5cm OF
BREEEEERMAL D o NVIF B X UEREZER A
£ D —HBRRRHETEAN 2 11T, Witk 3 EOREBE S

T GHET L TR S THIREE, ADLEELHDFEA
Ehwv, TR, BEREEVILV—Y g ARV E
L ATHWS (Fig. 1),
EF 2 H.N. 45F B GSEHETNR

WEA0 56 F 3 A 3 HAM M THEMICER £ nC24E. IR
=i TEEVETOER I CHIm RN 2320 %, FEF1 56
10 A 6 Y4Bl CHEEGRES « & 2 ERHER 2
HATL, 3BRORAVEECREREIL D O NVIF
WTRIHEERRT> T 5, i 10 £ 7 B OWIERHE
DOEMEVRBERE IS, BEIE T OREEN
DOlHTHEPROHEOEADITE 2 L BR%ETH
% (Fig.2),
fEFI3 ALA. 43F B HRHEYIE

ERTES A4 B v A s, BTH %R
THRFEITME TR R 2T L 7o, FERloesE
10 A 11 BRigREM 21T o 72, W 2E 7 HOH
TEHMERELTEES IR CH Y, RBESAD
FEREZEBROAE S HEBET2FHTRESSH S
(Fig. 3).
fEG 4 T.S. 18F B WHRIuiERERE

EFN 49 4E 2 A 8 B 4R, LD RRC RS O VIR
BRIz, BRI ETH 148 (7K URh TAI
SEERR I & B HFBERM 21T - /2. 30 mm O/BEE
ERTH, B - BRI RS o LR

Fig. 1

Fig. 2
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Fig. 3

BRMT 21T - T\ 5, iR 10 F£EOBE ADL i
T, BRORI bR EFLL» (Fig. 4),

BRI UESE

FBEFIZODEEFHBLTEN B D2 Y%
TRL, static 2PD, moving 2PD i3 mm THEL
729, Semmens-Weinstein test 12 D> T 1%, green
(normal), blue (diminished light touch), purple
(diminished protective sensation), red (loss of pro-
tective sensation) D 4 B¥EIZ 53T 72, ¥ 7o HEHER
PLUNE, BEEELZ %, BEDD O (severe),
FEEOS O (moderate), 1FE AR WE D (nega-
tive), @3B L L7z, ADL iz 2w TR - EHo
FEHEROEETHE® 02 5 ADL cBi3 2THHE 25
MLUEREZ%ERL, & 5 ERHEC>W»T i
MP R &L D RBOR S 2 HBERERTHOL LTE
il DlE%TRUT, E7-NEABOFEME LT
CM Baffiz 81 % ZH4bE L BRVHREOBHE L 0o
FHEH% TR LTz, NVIF 24T 2EFle 81 3
re-orientation 12D C, FEHEER % recipient & L TRE
U% %0 (complete), —&f recipient L LTEU 2 %
@ (partial), donor & LTEL % b D (negative) @
3 RS i 7: (Table1,2),

S5 FlhfTo L EEMEF I L 2 —HHNEER

Fig. 4

%, BRI 2cm» 5 3cm OB ERERL k-wire i
TEER, PRI LERELDOKREDHD NVIFiZT
HEEEHET S, REFTC ¢ CM BEfgEEsEL L
CTRIEPIPBFiE CORS 2L D 0ecmBEOEE
EfFrEMcEb U TRIESHNOREREHR 2 HET
3, F0, TEEEC TS 2 EERERZ AR
X OBEL CEBERRIEYT 5 (Fig. b).

ERHEMN W D TIREHBLIR R TEN, CvF
HELBENTEYD, ADL TREAREED & 5BEE)
F THEEMTORE S D 2 BEEED R ER D 5.
OB T> TeR0H, HROFAZPET HE
DROEHD DI AD TR Y b EEELAFC L TEY
Bl & 3 EEAITREN R o 72,

FHECMRRITE SR L U TR R W
2, HEEEARIRTLOFERE BV IRET S
BIETREES D DEFNL L,

¥ 72, REEUAR, on-top plasty & & NVIF flizthL
THHEBREORESRIFTH 22, MRNERORER
DY B L D DRITTH D, & 51 receptor D
T BIEEES R FHRFEE N2 n 2 L PR
LTwaEZ615,

on top plasty OFERF 1L, BWEIEYINT O 7z O ifFETOE
ENBETHo b OVEL, MEBEEEOREILS
TWEENF L,
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Table 1

No. Name Sex Afsf?g‘?d (ﬁ" 81:3) Fo(l}]]?x)up Level Reconstruction

1 Y. N. M R 40y. 3m. 5y. 5m. Prox phal proximal Original thumb reconstruction
2 S.A. M R 2ly. 11m.  3y. Prox. phal. proximal Original thumb reconstruction
3 KM. M R 6ly. b5m. 2y. 10m. Prox. phal proximal Original thumb reconstruction
4 AL M R 68y. 2m. 2y, 2m. Prox phal. proximal Original thumb reconstruction
5 K.S. M R 60y. 6m. 10m. Prox.phal. proximal Original thumb reconstruction
6 M. S. M L 39y. 4m. 20y. 8m. Metacarpus distal Thumb reconstruction

7 H.N. M R 34y, 7m. 10y. 7m. Prox. phal proximal Thumb reconstruction

8 T.W. M L 27y. 2m. 10y. 4m. Prox. phal. proximal Thumb reconstruction

9 K. K. M R 23y. 2m. 3y. 4m. MPj Free vascularlized groin flap
No. Pinch Grasp s2PD m2PD S-W test  Paresthesia ADL  Length (%%/[1\]/[) Re-orientation
1 57% 87% * 14mm blue negative 100% 67% 1009% complete
2 62% 87% 10mm 9mm green negative 1009% 85% 82% “partial

3 62% 75% 13mm Smm blue negative 90% 80% 70% partial

4 709% 709% * Tmin purple negative 100% 75% 80% complete
5 30% 37%  8mm bmm red severe 50% 75% 65% negative

6 * 145kg  * * red severe 60% — — —

7 80% 949% % 3mm purple negative 85% 65% 1009 negative

3 58% 86% 12mm 8mm green moderate 95% 72% 92% complete
9 349% 329% = * ES severe 45% 57% 67% —

* untestable
Table 2

No. Name Sex Afiiedcéed (}égrg) Fo(l)l:):z;/l)up Level Reconstruction

10 M.S. M R 39y. 10m. 20y. 2m. Metacarpus proximal Pollicization

11 Y. K. M L 3ly. 8m. 10y. 9m. CMj Pollicization

12 AA M R 43y. 1lm. 2y. 7m. Metacarpus proximal Pollicization

13 K. M. F L 55y. 3m. ly. 4m. Metacarpus distal Pollicization

14 KH M R 4ly. 8m. 8y. 8m. Metacarpus proximal On-top plasty

15 AM M R 36y. 3m. 20y. 4m. Prox. phal. proximal On-top plasty

16 S.R. M R 3ly. 4m. 4y. 2m. Metacarpus distalr On-top plasty

17 J.N. F R 43y.  4m. 10m. Metacarpus proximalx  On-top plasty

18 5. T. M R 7y. 5m. 10y. 10m. MPj Metacarpal bone lengthening
19 S.S. M L 24y. 10m. 15y. b5m. Prox.phal. proximal Cocked hat method

No. Pinch  Grasp s2PD m2PD S-W test Paresthesia ADL

10 0.5kg 22kg 8mm 7mm purple negative 90%

11 429% 73% 7mm 4mm green negative 90%

12 31% 74% fmm 4mm green negative 80%

13 23% 47% fmm 5mm purple negative 859

14 89% * 14mm l4mm purple moderate 85%

15 73% 40% 14mm 7mm purple negative 75%

16 75% 75% 5mim 3mm blue negative 90%

17 31% 73% * 8mm purple severe 65%

18 439% 67% 5mm 2mm purple negative 90%

19 100% 85% Imm fmm green negative 909%

* untestable
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HY, SEECEREREVDY, MERELIIEREL
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NVIF %17 J2ERI T re-orientation 2B L T
5D ENH o 7288, recipient & U TREU R W LARE
# ADL =I5 L TWwAHIR 2o T,

MBS 5 % Al CGERHEHT 21T - IEf TR e
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T EREAEHWIOEREN C I ESRRE TE L
Do IEFI b E®H B & 5FF 3 FIBMET DRI
PBBID, BEEBEMEEMNL TWS, el
BWRERIC X M 21T - ERITE, Wil E
RO 1fl %k & Xp EREFUZOBFELGE2R
HTEY, remodeling 13 BRIFTBRNAETLTWS
FERLELIHRER Y, IREEEFAREL TEE
KEOERVRBITC, MEMEhTWEZ LaEs
LTw 2 Rl S 5.

EEHFERCLZ—NBEEETo12d 0, BH
FHROESBIUSHERCERYD 220, HER
BYEST £ 2 L RERHEL EnTFREEN, Ly
L4 EAERES L U CM B 5 ROM * #H#E
L7:25, EEEAEAVLb D ERERERIRL, B

Fig. 5
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TOHMRBEZLONS.

1) FE—FHT—HRZITZ % - OREEMOEE
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1) Dellon, A.L.: The moving two-point discrimina-
tion test-Clinical evalution of the quickly adapting
fiber/receptor system. J. Hand Surg., 3: 474-481,

1978.
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Reverse Posterior Interosseous Flap Transfer

P e
' B o8| OZ- H B C
FRIRVERAT RSB BE
It #-f H A
F M

o B4

Reverse Posterior Interosseous Flap Transfer

Akihiro Fukui, et al.
Department of Orthopedic Surgery, Omiwa Hospital

One of the difficulties in treating skin defect of the hand is a case where the blood circulation
is poor in the recipient bed, for examples bones and tendons, and skin defect is extensive. The pedicle
or rotation flaps were generally used in the past. Recently, however, free flap transplantaion has
become more polular with the development of microsurgery. But in this case, attension should be
paid to prevent thrombus formation at vascular anastomosis site.

To dissolve this problem, Zancolli et al., Penteado et al. reported that transfer of a posterior
interosseous island flap in treating adductus contraction of the first web and a skin defect of the hand
is useful. The advantages of the reverse posterior inteosseous flap are as flollows.

1. The reverse posterior interosseous flap causes no damage to the essential arteries to the
hand. '

2. The reverse posterior interosseous flap can transfer without arterial anastomosis.

On the other hand, as the causes of the partial necrosis of flap, Penteado et al. reported bleeding
from the pedicle with hematoma formation and preinfected wound proved to be significant elements
of flap survival. As the other problem, Biicher et al. reported 3 out of 36 cases, the deep radial nerve
branch interlace with the vascular support of the flap.

i L & (< iE I
SR RAR 5 FOIMETRROIITHEVLEE, EFERERE, 57F, %,
SEREERAVPEMEATHEL T &, Lal, 199010 B 11 H, dHEh g EFsesn

EREFBEOES, BRINEORENE MEYS fo. BRIEEESTHERERKESNTE D, FETHK
RIS &G bR T 5. 510, Zancolli 59 MRS S NT-WS, B HESE L o D ¥R~ S e,
Penteado 5 #3%R4 L 7= posterior interosseous flap BT R E L, 5X10cm OFERERH D,
PREAEEREIGEL 2. = FRROMFRIEHL Tz (Fig. 1).

Key words : posterior interosseous flap, reverse flap
Address for reprints: Akihiro Fukui, M.D., Department of Orthopedic Surgery, Omiwa Hospital, 136 Kanaya,
Sakurai, Nara 633, Japan.
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Functioning Muscle Transplantation for Reconstructing
Digits Extension following Wide Resection of Synovial
Sarcoma of the Forearm

Koichiro Ihara, et al.
Department of Orthopaedic Surgery, Yamaguchi University School of Medicine

A case of soft tissue sarcoma of the forearm was reported on video-tape, in which digits
extension had been successfully reconstructed by reinnervated gracilis musculocutaneous flap. The
patient was 17 year old girl, and all extensor muscles of right forearm with supinator and brachio-
radialis muscles were resected, following the diagnosis of synovial sarcoma was obtained. Left
gracilis muscle was simultaneously transferred, and anastomosed to extensor digitorum communis
tendon. Palmaris longus was anastomosed to extensor policis longus tendon.

Two courses of systemic chemotherapy of CYVADIC protocol (vincristine ; 2 mg, doxorubicin ;
70 mg, cyclophosphamide ; 500 mg, dacarbazine ; 1500 mg) were performed in each of pre-and post-
operative periods. Reinnervation of the grafted muscle was detected on EMG 3 months post-
operatively, and muscle strength of M 3 was acquired 6 months postoperatively. The power has
been improving even 20 months postoperatively, and the function of hand and wrist is almost normal.
The patient can stabilize the wrist joint even at finger flexion.

Thus, reinnevated muscle transplantation for the primary reconstruction following tumor resec-
tion can simultaneously resolve both skin defect and muscle deficits, especially in young patients.

i L ®» Iz

BRENBNBEN L, MECEBYIRBICEC 8
AIRIE R IEEE M OB ER R X T 2 BEMT & L
TGS, BhEBERREPESFES LT
39, HRheBWT L L OKR, SMET L TEIRR
M 2B EALTB D, BEOXEECBHLT
LIE LT B,

SENIHIb W T4 U B SRR OMEEE R
IR UTESC DWW T, FMEREsELRT2EED

MR ORISR B 1 A B AR 0w THRET
L& 5.

E Bl

EGN 17 F Ot T, BRI HF B Rt o
/N % 788 /o Excisional biopsy FE{ TR ORTR T
B LRI TFAR R & RIS O CRE T o
LTHED, KESR1.5X1em TH- 7=, BB
ZHEOBEABETH Y, s EBEEEEs 1
Enneking o surgical stage (311 A TH - 720, 51

Key words : muscle transplantation, sarcoma, microsurgery, forearm
Address for reprints: Koichiro Ihara, M. D., Department of Orthopaedic Surgery, Yamaguchi University School
of Medicine 1144, Kogushi, Ube, Yamaguchi 755, Japan.
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Flatt’s Method in a Case of Post-traumatic Boutonniere Deformity of the Finger

Katsumi Suzuki, et al.

Department of Orthopaedic Surgery, School of Medicine, University of

Occupational and Environmental Health

The extensor tendons of the hand are vulnerable because of their superficial location and also are

predisposed to adhesion because of their close location on the phalangeal bone. Primary repair is the

first choice, but we have met many cases that have been delayed.

Many reconstructive procedures have been reported. However, in a case having intact margins
of both lateral bands, we have preferred to use Flatt’s method since 1964. Our video tape introduces

the practical surgical techniques of this method.

Y H LA, FaEix A Flatt »SEREESY v~ 512

@ L & I

BRIEME L 72 4MBME R 7 v REFEOBREREER IR
e STk,

Verdan @ Zone 3, 4 OEH AR RIBAES &
FRHEORBESHECRZEXY L CTEMRCHEDLZY 7L
FBEIDTEEIC B> T3 (Fig. 1), Lo, 4
Bizd->T, ZOBBRBRENTT 5 L HEMBE
gwnn, Fig 2k s e S EMRE Bl BHR
B BERTE, BEic k0 EY AEOHELE
v,

BREEEOEME LT, BHsREIRATHSC
L, MEREER BRI L, WENs v L,
FEEMNHE VLI L, +5C motivation DH 3 2 & &
DBETFLND,

FEAE - LTt Fowler #%, Snow 3%, Aiche 3%V

fTofe HkwEB LU CHBIM39ELK, FRHLTE

Ce " 6&2
yband 2 g (landsmees)

2 S

renent
(LJ:dmeer)

Fig.1: Extensors of L. Middle finger

Key words : finger, boutonniere deformity, free graft, palmaris lingus tendon, and forearm fascia.
Address for reprints: Katsumi Suzuki M. D., Department of Orthopaedic Surgery, School of Medicine, University
of Occupational Environmental Health, Yahatanishiku, Kitakyushu, 807, Japan
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Fig. 2: Cross-Section at the level of PIP].
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Fig. 3: Schem of surgery
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1) Doyle, J. R.: Operative Hand Surgery ed. by D. P.
Green, Charchil-Livingstone New York, 2045-2115,
1988.

2) Suzuki, K.: Reconstruction of post-traumatic
boutonniere reformity. The Hand, 5: 145-148,

1973.



HF£5E (J. Jon. Soc. Surg. Hand), 9% #5%5 767-771, 1993

Peroneal flap OHIHEEF+ & L TDILH
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Peroneal Flap with Lateral Sural Cutaneous Nerve Used as Sensory Flap

Sadahiro Inoue, et al.
Department of Orthopaedic Surgery, Hirosaki University, School of Medicine

From 1986 to date, we have used 11 peroneal flaps taken with the lateral sural cutaneous nerve
as sensory flaps. There were 6 males and 5 females. Ages at the time of operation ranged from 8
to 67 years old. Of the 11 cases the reconstructed sité was located in the hand region in 2 and in the
foot region in 9. There were 3 cases of reconstruction of the heel region after resection of the
malignant melanoma, 2 traumatic skin defects, 2 amputations of the foot, 2 donor sites of the dorsalis
pedis flap, 1 skin defect of the hand, and 1 case of contracture of the hand of arthrogryposis.
Intraoperatively we first find the lateral sural cutaneous nerve proximally and laterally at the
margins of the peroneal flap and meticulously dissect the flap including the nerve. After transfer the
flap to the recipient site, we anastomose the nerve to a suitable sensory branch. 10 of the 11 flaps
were survived and reviewed, follow up time ranged from 5 months to 4 years 1 month with an average
of 2 years 1 month. 6 of the 8 flaps followed for over 2 years, have achieved protective sensation.
We thought that a peroneal flap can be used as a sensory flap when harvested with lateral sural
cutaneous nerve. However we feel it should be used only in cases in which the defect is too large for
other sensory flaps, as the resultant sensibility is not as complete as with other methods.

peroneal flap B&MEO K ERIBOFBCHN 2/
ETEPTHIRLATObILTW Y, bivbiid 1986 &£
& DA FEFz Lateral sural cutaneous nerve &%
TER LR LR L UTOIGAEREA T 2 OTHE
75,

B &l

Lateral sural cutaneous nerve |35 CialbEs
REL DL, BTREONBIOHE % X3 22,
1990 F 4RIOFE] & BHHEEHREE2H T oK
% Lateral sural cutaneous nerve D43, F{THE

RBER L TV 2289, Sural nerve & 138 7% b TS
R TR LIRS SAADRAATVS Z LM
e ani (Fig. 1),

FRECRUHFE

BIEHBHER T ik Peroneal flap iIZHEBHA S <,
HBOFEARE LU THERTE 5 O CHHERNSNE L
F R RIES L WHEIETH 5, FH A I Peroneal
flap 2 EBFIZ 2 OPRSMEI CAMRE £ EREL, ThE
BB LD CEREGEL flap BEET 5. BAEIBAIC £
DR E T 3R E E UBHERABATRET OB MR

Key words : peroneal flap, sensory flap, lateral sural cutaneous nerve
Address for reprints : Sadahiro Inoue, M. D., Department of Orthopaedic Surgery, Hirosaki University, School of
Medicine, Hirosaki University, 5-Zaifu-cho, Hirosaki, Aomori 036, Japan.
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L& T 5. Latera sural cutaneous nerve {3 TR
TR 2~3mm OKEINHVREIBEETH 5.

EF R URER

HEFIE Tablel oM TEMHEGHETBREOED
HECIEEL LZOMOIBANITEREE UTITL
Fz. RIEEAFET U IERIZ 9 b Medial plantar
flap TRHFHBTCEL VR ELEEREBTH -7z, £
2, 10 FEEMCIIAE, BEFPEHEL C»528,
Semmes Weinstein Test Ti Deep Pressure Sensa-
tion OHFE TH -7z, fEF S BNBIMMEER Iz LD
flap HFERMEIL L e O BEEHEL 21T 7o BIES
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BT BEEOERE IR TERCBIT L2

Tibial nerve Peraneal nerve

% - il

- FITEBSIT SR RE L o FeL R 2 IHEAETHE

FRIFEALERLTWROBFEOHIED 2D TH
0, ERAZOLOINT 28F2 0o,

fE #

REGIETT.

Case 1, 19%. B, (Fig.2)

Arthrogryposis iZ & 2 FHEOZEL 2 BiiEOE
BuApAeNALL BEMEOBRE PR OM
BrLUTHIBLEY, MBS TEENC BT
HHIR L, Semmes Weinstein Test ¢ Deep Pressure
Sensation 2SI U T D FOMFFEEES A VICHE
S, AN FERROFEMEFEL T D,

Case ¢, 22F, ik, (Fig.3)

1\ T | INYERWLY
Sural nerve
- _Lateral sural
cutaneous nerv
Nl WA A A ) A
AD B(13) C(6) D(23) E(4)
Fig.1 Branch pattern of the lateral sural cutaneous nerve
53 cases ; Classificated as fig.
2 cases ; Type D, E mixed.
1case ; Type A, D mixed
Tablel Summary of 11 cases
No| Age | Sex Recipient site Cause Size of the flap Recipient nerve
1) 19 M | Hand Arthrogryposis 10cm % 20cm | Superficial radial nerve
2| 50 M | Forearm~hand | Crush injury 14.5%20 Sjrlgéar branch of the median
3 8 F | Dorsum of foot | Amputation 6x15 ‘Superﬁcial peroneal nerve
4| 22 F | Midtarsus Amputation 6x13 Superficial peroneal nerve
5| 48 M | Sole of foot Crush injury 11.5x17 Posterior tibial nerve
61 37 M | Sole of foot Crush injury 715 Lateral plantar nerve
7| 67 F | Calcaneal region | Malignant melanoma 14x18 Sural nerve
8, 39 M | Calcaneal region | Malignant melanoma 11.5x 14 Sural nerve
9| 32 F | Calcaneal region | Malignant melanoma 13x15 Superficial peroneal nerve
10| 53 M | Dorsum of foot | After elevation of the D.P.F. 8x13 Superficial peroneal nerve
11| 49 F | Dorsum of foot | After elevation of the D.P.F. 9% 14 Superficial peroneal nerve

D.P.F.; Dorsalis pedia flap




Peroneal flap OEIEEFH & L COIGH

Table2 Results
No Postop. follow up Semmes-Weinstein Test
1 5 mos Deep Pressure Sensation
2 2 yrs 6 mos Deep Pressure Sensation
3 2 yrs 7 mos Diminished Ligt Touch
4 4 yrs 1 mos Diminished Protective Sensation
5 Necrosis due to thrombosis
6 6 mos Loss of Protective Sensation
7 6 mos Tested with No Rosponse
3 2 yrs Diminished Light Touch
9 2 yrs 1 mos Diminished Protective Sensation
10 2 yrs 2 mos Deep Pressure Sensation
il 2 yrs 6 mos Diminished Protective Sensation

B C
Fig.2 Casel. 19Y. Male. Arthrogryposis
A'; Preop.
B; Postop. 5M

C; Postop. 5M Semmes-Weinstein Test

Loss of Protective Sensation

Diminished Protective Sensation

A B

Fig.3 Case 4. 22Y. Female.
A ; Postop. 1Y

Amputation of It foot

B; Postop. 1Y Semmes-Weinstein Test
C; Postop. 4Y1M Semmes-Weinstein Test

C

Sensat ion
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A B

Loss of Protective Sensation

-
Diminished Protective Sensati
-

Light Touch

C

Fig.4 Case 8. 39Y. Male. Malignant melanoma of It calcaneal region

A ; Postop. 2Y

B; Postop. 9M Semmes-Weinstein Test
C; Postop. 2Y Semmes-Weinstein Test

B QEE D TR IR R VIR R RIER ORRA I
L BEFEIH T DUREREB TR EHEL
To BEEFEREORKEHA L 7. M5 y A5 9 »
H iz ) paresthesia O5EWEFHEA % 520 7o B3 41H O [H
B bR L BIFRHmSTER S i l, BERER
tELTETwE,

Case 8, 39, Hik. (Fig. 4)

EREROEEEAE 2 VIRBREMTRE L b KEFH
PHTHCE LU CKERERYBEEL ., AROM
BREBFCTEROBILDITIE L IDER> TR, B
B ERD 2o 12RO 12 Dk 3 £ THLTL
e,

% =

S HEBERARRER CREL RAE A A SIEAINT
Vw5, Peroneal flap IRk E R EAZHEBRTYA T
e TEbhbhdEHAL T3, Dorsalis
pedis flap XK &2 EERE BEZTH 2 HEEHEE
U OREADS {FRIETTHCRETRE EEZ T
%, AFEFO donor site DEER & L TIEMTEFEEAT
HNEESF TTRAMIO Y BV ERL TV RMRE
Wk URIEE T i3 > Tw iz d o 72, Recipient site
WZETEEIE I L b iz paresthesia 2358 < 7x 2 BEHA DS
HY, %7 donor side D EEEFH OIWHEIC & » Ham-
mer toe KD EMER 2 A2 OB 1HIHEY, BEE
LEOEES LT3, AEAOMBEERIZEROF
WHITRIF & 2 51 5 BBIEK OERC & 22 18

HTRB- T, WTNLBHTAEE CEST A
o T ADL EOF[Eid% <, protective sen-
sation 3+HREBTEL LEZ 5Nh 3, BHETGIO
b H 2722280 F b wrap around flap, first
web flap, hemipulp flap 12 ¥ QEIE*EE T 2 121k
Wiz o TFRRROB BB MEELE L T AR
BETERZOBFENCERTHY, SHHEN R
ATRIA L TIT & T,

E & &

1. Peroneal flap iz Lateral sural cutaneous ner-
ve EEA TR UAIEE A L LTOIGHERA T,

2. FETTHM 2 HE I3E 5 e v s protective
sensation ¥ TREMES % L&z shic,

3. HEEEPLELTIRIVESRSE L CHEBT
pEEEZ SN2,

3 2

1) Lang J, Wachsmuth W.: Praktische Anatomie
Bein und Statik. lgakushoin, Tokyo, 83, 1979.

2) FEJI{E S Lateral sural cutaneous nerve % ¥ f
U 7z Peroneal flap iz & 2 HIEBE, HE~v 17 o0%
£, Vol 3:63-67, 1990,

3) B O TEREEXBCNT2E8ERAGED
ER. REOARERESSE, 1-1:140-143, 1989,

4) EHAIEFEAM : Peroneal flap D&, EEH, 19
112-120, 1984,
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" M REEXER £E AW ®’ % EARTA%ER HE HE

FEOEEL LTI, radial forearm neurocut- bhbind flap DFEBRFFELTED 2728, FTH
aneous flap 0738, K7 O, FHFMEEET 2 Wi TV % peroneal flap 28 1 VIR LTBD &
L, better ¥ EZoNZDTTHLMETL & 9, 7.
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Dorsal Metatarsal Flaps

RERFE SRR B E

R BB

Y &

AR SRS
FERE —-F K 8 X
M & 17 —-%BFK = B

Dorsal Metatarsal Flaps

Akiteru Hayashi, et al.

Department of Plastic and Reconstructive Surgery, Toho University School of Medicine

A method for reconstruction of soft tissue defects of the distal foot, web spaces, and toes using
dorsal metatarsal (DMT) flaps is presented. The flaps are supplied by minute cutaneous branches of
the dorsal metatarsal arteries, and the first DMT flap can be extended to the territory of the dorsalis
pedis artery. We have applied the DMT flaps to 13 patients since 1987. Superficial tip necrosis
occured in 3 flaps among 11 extended ones, however they healed spontaneously and satisfactory
results were obtained in all patients. Successful flap coverage ﬁsing dorsal metatarsal arteries
suggests various possibilities of the dorsal metatarsal areas as donor sites of island flaps, as is the

cases with the dorsal metacarpal flaps.

& .L & I

bhbh EEHF REREREDNE £ ¥ 5 dorsal
metatarsal flap (DMT flap) # B L, HELELED
MO HLBH/NS 2 REBOBRICALTWwa, K
FFHIFEFICBIT 5 dorsal metacarpal (DMC) flap?
< reverse DMC flap® L AREIL TV B 5 TEIBREE,

i )

FIHERPEHREETHRD 2 KDO—2TH
D, H1PHEEMELEEL, PEBEHEHT2AX0E
flfEEbRic e, 2O, PEEBEE & BEHT
HEFSRE N L COEAREEREMET 5. —5, B
2 - 3 - 4 BEFESRESRER> 55K, 20
BEE 1 LARRETET 5. EEMEE~OIITI,

B1IEUTREHR® 5% OEBESETBYY, B
HEIR b HECHR & 0 EM TRAO K EEEE & H T
(Fig. 1),

F W F R

EHOTYA i, KAz ehsgsts s
REMETIT I H3, FHPARMEHE, o wBEhEE
ROBEAEKRT 2 e8TE3% (Fig2), 7
multi-pedicle e T RSB XEE RN T —V g v
HHREE 5,

MADFAGIBETHETHRITHETHHE LT L L
T&, BiE CIEEEM 1/2, B CRETEMN1/2 »
S HERT - BEAEERE THE T A LT E B,

Key words : dorsal metatarsal flap, reverse dorsal metatarsal flap, dorsal metatarsal artery, dorsal metacarpal

flap, dorsal metacarpal artery

Address for reprints : Akiteru Hayashi, M. D., Department of Plastic and Reconstructive Surgery, Toho Univer-
sity Hospital, 6-11 Ohmorinishi, Ohta-ku, Tokyo 143, Japan.
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Dorsal Metatarsal Flaps

EEHEINETIIFEHAL, 55 11 fliZ#E]
REME Lo T MBI & B FEEEEE S, 260
PERBICFED DO TH -7, BT L, SBTHERA
B 120TH D, KEME 35 1 FEIF 2R 11 41,
BOMNIF, B3 FEANLIFTH >, S 62%»

extend type TH Y,

35 3 ECREESEEGHL

Fig.1 Cross-sectional

view of the foot.
(FDMA =first dorsal metatarsal artery,

DPA =dorsalis pedis artery, *=cutaneous
arteries of the FDMA and DPA, DPB=
deep plantar branch, DCA=distal com-

municating artery, FPMA=first plantar

metatarsal artery,

TML=transverse

metatarsal ligament, EHB=extensor hal-

lucis brevis, ER=extensor retinaculum.}

Fig. 2

773

Basic design and rotation arc of the
reverse first DMT flap. Dotted line repre-
sents the proximal extension of the flap.

Tablel Patient summaries

Flap
Patient Age Sex Etiology Defect - Complication
DMA(Type**) Size(cm)*?
1 24 M Industrial Dorsum 1(S8) 3.5%25 —
accident
2 34 M Industrial 1st toe 1(S) 8.0x20E —
accident
3 54 M Diabetic 4th toe 1(S) 6.0x25 E Sup. necrosis of
infection 4th web distal 1/5
4 82 F Deep burn Dorsum 1(5) 6.0x25 E —
5 62 F Fistula Planta 1(8) 3.0x20E —
6 19 M Traffic 1st toe 1) 35%3.0E Sup. necrosis of
accident distal 1/2
7 64 F Deep burn 1st toe 1) 40%2.0E Sup. necrosis of
distal 1/3
8 21 M Trauma 1st toe 1(M) 2.0%1.0 -
9 46 M Tomor 1st toe 1(8) 30X20FE —
10 41 F Trauma Dorsum 1(S) 45%3.5 -
11 38 M Trauma 1st toe 1(S) 40x20E —
12 17 F Trauma 1st toe 1I 3.0%2.0 -
13 52 M Trauma 5th toe m+1v 4.0x15 —

#1

*2

S=superficial type, M=muscular type

E=extended flap
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Ty H2, BEEWZ ESEIBTIRAL el 55
SNE L, EFRHERLVIERErS, FRIZIE
KRR O ERT 5 DS R LT L 5. BTHRIKE -
BB - BB EAL Y, THRE R+ LT 5 distally
based flap BB IIEHDOBHEICAKEREELR LS
U7, FEBVANNVEGEDBEEW X, 215 id bulky
R EBE L, RIBOPUSEMNTH 5 1E E donor ik
FHKE 2D, MR OREEIMHEL 2%, ZOf DMT
flap iZEERIRRESEERD contour % 5 F K FHTE, #
HELEZE L 3 57w, 2D X 52, local regional
flap & LTOBERMEREEL, £/, FHEERCBU2

FEHFAROF F—HEHOAELSTFMTEELDT
HpLrBEbhiz,

2 £ X ®

1) Earley, M. ], et al. : Dorsal metacarpal flaps. Br.
J. Plast. Surg., 40 : 333-341, 1987.

2) Man, D, et al.: The microarterial anatomy of the
dorsalis pedis flap and its clinical applications.
Plast. Reconstr. Surg., 65: 419-423, 1980.

3) Maruyama, Y.. The reverse dorsal metacarpal
flap. Br. J. Plast. Surg., 43: 24-27, 1990.
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Biomechanics of Carpal Instability

Emiko Horii
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University

The proximal carpal bones, which are anatomically unstable under axial compression force, are
maintained by the dorsal and volar ligaments. Either insufficiency or rupture of the ligaments cause
the carpal instability. The pathomechanics of several types of carpal instability is discussed.

The scapho-lunate dissociation and the luno-triquetral dissociation are classified into the carpal
instability dissociative (CID). The prime stabilizers of the proximal carpal row are the interosseous
ligaments alone did not show carpal malalignment in experiment. It is suspected that the carpal
instability is detectable only after attenuation of the secondary ligamentous constrain. The DISI
type instability associated with the scaphoid fracture is also classified into the CID type instability.

Malunion of the distal radius fracture, ulnar translation, and midcarpal instability are also

discussed as non-dissociative instability.

1972 %1z Linscheid® &z X - T S T LISE,
FRALERE &) BESIEECRERTH TS - - FH4
HBOFEEO WL D2 BET 2 —7, #lz s ER
Y 6L TwE, J2TR, EEFHREOESE
DWTIHERT LT L D OFRRAEEEDFRLED A
=T AR DWTRRS,

A, EEFEEIZOWT

FHE XD > RPN L CFERESE D40
i o, AMFRETIORENE & T eFEET 28
EREETHS. UL, FHERZOREDZ K
REE R L TCARRET, Gilfordw L oR_%E
ERFME O collapse BT 2 O BRMARETH
3, Ao ZOEkEEC L CRIDICAET ATEE
BRREEAXRT50RFELOWETH S (Fig. 1),

EMFRETISEH M CEECEE L Tw bl %

ORI REES 100 UTTHEDIH LT, EHEFER
B HEBRNERESE Y, BFEEE T, fRRE
ARERTH 407, BB Z AR TH 200 OIESHIE
FEiR s, ZOEEAREEEL TW, BRE
EETIE, EMTFAREYIZEICBR A EAEEST %0
AT, BERELRWEREL, RE: byl
BL, FREMCH LIS OENEESSEES L
(Fig. 2), D& EMFRET M EE2ES O
DEFICEIER N TREESH 2 T-> T 30T, ¥
PEHIEORED 5 0 BHBEIET 5 L RECFRE
SEOESECELNEL, FREREELFACE
EHEVWIIBELTRET S (Fig.3). £oEsom
ERENEICEC LY, FIRETORTIEED
RBI D0 BERTH B8, BRMRELFRIRALCT
H5.

Key words : carpa instability, scapholunate dissociation, lunotriquetral dissociation, wrist kinematics
Address for reprints: Emiko Horii, M. D., Department of Orthopaedic Surgery, Branch Hospital of Nagoya
University, 1-1-20, Daikohminami, Higashiku, Nagoya, 461, Japan.
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Fig.2 a, b The drawings show the rotation of the proximal carpus during radio-ulnar deviation.

ub

The whole

carpus flexed with radial deviation, while extended with ulnar deviation.

a. Vol/ar Ligaments

b. Dorsal Ligaments

Fig.1a,b The drawings show the volar and dorsal carpal ligaments. 1: Radio-scapho-capitate lig., 2: (long)

Radio-lunate lig., 3: (short) Radio-lunate lig., 4: Ulno-lunate lig., 5: Ulno-triquetrum lig., 6 : Scapho
-lunate interosseous lig., 7: Luno-triquetral interosseous lig., 8: Scapho-trapezium lig., 9: Tri-
quetrum-capitate lig., 10: Triquetrum-hamate lig.,, 11: Scapho-triquetrum lig., 12: Radio-(luno)

-triquetrum lig., 13: ECU tendom sheath

B. Carpal Instability Dissociative (CID)fZE#EH:
FIRPRERE

FRAEEER, MiTdv > v ETCoRRED
B2 A, ZhHPEREEE T dorsal inter-
calated segment instability (DISI), /&3 .1 volar
intercalated segment instability (VISD) x 438X T

&7z, Ly L DIS/VISL 243 2 iRRIHEL T, 2h
DA N B I DNEHFHC S ERIT S 5o
T &z, EIOEMNFREVOREESEETHL &
25, A FIRETNIN I RBESTEET 2 0EPITL D,
dissociative/non-dissociative ¥ KBIL Tw 3,

1) Scapholunate (SL) dissociation fiFtAE A5E

fE
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FHREE ARBLEER S FAEOE—X > F RS
TWwa i, WHEEERGT 2 FREMETH RT3
ERARERRECERL, AAREREET SISk
% (Fig.3). FREMEHHTD £ D LT ZOEREE
PEEOHFEHCERECH S Z L1, BEEMC b %
FbBHLPIcERTWS, Lirl, —ATRFIRE
FERFORMEECHZ OREEFS*EE LV MY
LTHLRT B I EPEETH S I L BRBEHICR
EhTEDY, 2ok > %@HEIO SL dissociation i,
dynamic carpal instability ® & #i LU TZE T
EEZITHD,

WEOEEEEHERFT 2 OXFREMHFOA T
ZL, FHRBORERERHEL TH28HL LT,
scapho-trapezium lig, radio-scapho-capitate lig.53
HY, AREIEEAE XD radio-lunate lig. THEFs
vz (Fig. 1), FREEWFORB S S
S OFEE oML, WA TD 5 L FIRE OES!
BEERIVHECR S, HiILV > b5 i Tsca-
pholunate angle 3K L, EEmV Y M7 VI THEE
O R 25, AREREEREREL B
EBLTBY, REMTERECALSND XD BRHREOD
ElEHSEA LT3 (Fig. 4). dynamic k¥ LTZ®D
X 5 7 REE% static SL dissociation EFrL T d
TREWHEELTHYS,

Carpal Instability Dissociative (CID)

B

Fig.3 The motion of the proximal carpus is
controlled by ligaments. During wrist
motion, each proximal carpal bone has its
own rotation axis, but moves synchronous-
ly. Disruption of the ligaments causes
carpal instability dissociative (CID).

1: Scapholunate dissociation, 2: Lunotri-
quetral dissociation, 3: Scaphoid fracture.

797 4 VA EHWT, radio-carpal joint i 8 5
BEEmOBARE L HE T 2 L, MREBEVSEEERET
3 EEBAMKEEAE L L D FHAREL, »OoEn
HEADIGHOBRBPRRONE?, 2D &3 B
B RS RE BEHE O FE & 5 ) 13 scapholunate
advanced collapse N & #ITT 5 Z LB FHEINS,

2) Lunotriquetral (LTqg-) dissociation B & =
pecheg. i

ARE L =ZAF2EGT 2 FIREHIESRAT 2
ERRBBMAREBCEPNATERERLT, Wbhb3
VISI type OFBAREFE L 52 LHHENTE T

(Fig.3). UL, DISI &4 3 SL dissociation & H;
BLT, IO REERPEBCBEET 22 Bghn
Th%. ERIZ, luno-triquetral interosseous lig.?
VIR Z{T->Td, ZOBFORMIBE L L 2HE
DEEFELV Y MY TRET S Z L BRETEET
HotzY, BEIFHEEULC=AFREETHEA LY O
HHERPERTEEL T8 Y (Fig. 1), ki
IS DTIBRBOMREELEL BRI, FIHT, F
REOEFIEE &L LTREEL TL 20 TRV E
EZTND,

COWMMORESFR S WERO—D2 L L
T, ZABEEIMEY >~ N U BRTEELEL, »
DEQEEMERE LIS WELE TSNS, BED
FERETFVEBWTY, ZAFOEFEERIE LA
ThHolztedd, Hiivy MU 2SRTHICERL T
WO TE OREEE BN TH o729, FHEMR
HEFEOEROVD 2 E LT, ARE=ABRESO
BERERIANSNETRD B, BrOm2
BEEHWTHIO CHEESHCESL Z EBHRETH 2
3.

3 AEREER

FHRBEITCHVCLELEARBOEESEIEE
ansy, ZoFERELT, B AREBEETOS
HEEOTREE Vb T Wz, UL, DISI £ & %
2 FRRE BT & BHETE R RIS X o TR E
B ISR, KIS OEGI TR P EE Th- IcE L,
FREOEE»EBELEAVWTEET S LICLD
DISI OFEEDTRETH - Tz &> 5 REH» 5, DISI %
E0FFEEE, BRCL2MKRBEOERTHS I L&
ZTw3Y, FREZTFRELEE collapse Lz &
HEZ T BB TN S &, BAEFR XEMCFR
BHlE UTEhE, ErERIGEIMTINCED BiEi
FEINTCRECEREMLCEE 3R, FRESEOH






780 e

AT 21, WO TFIRATEE & B Lv
HEIBTRESZFTVPPER BN, EREINT
FIREDY > 7 AR ENTHRLIZEWI 62
7ok s % &, BIROFREMEER L At CID /R
LCZDOFBREINORE R L 52 THEUTHB EEL
w5 (Fig.3).

C, Carpal Instability Non-dissociative (CIND)

AL FRET|&EE UT, BED D0 IEMFRE
o33 2 R BT RE O 2 TR = oE 2
5hd, —2IF, FRER2Z2EEFHEEESEII
ELRnFOAENELLLRFT, &9 —2iMF
WRETIR R L TS HHOREL 2R Th 3,

1) BEERREITERER

B R (R i A0 KA A THER L T
%, ERETER, OERPELT L FREeE
OFTBR 3 2 ANPALESBEIL, Zo%fkid
RECEFWREOBHORELETILE 2160
B, W< D OEENET D it dorsal tilt 2% 20" B
b o THIS TGEEERC b ERREYIC b BN E T
LT, BEHEEOEMOEIIN L TIE, F
REB RN ERTHS Z L 288 bh 3.

2) Ulnar translation

Radial inclination 3% % /-8, EN L TFR

Carpal Instability Non-Dissociative (CIND)

A. Uinar Translation

Fig.5 a, b Carpal instability non-dissociative (CIND).

H BERT

FRRAEANZEESHLEIS L, 22 EHHE O radio-
luno-triquetral lig. %z Uf radio-scapho-capitate lig.s3
o EiEHTws (Fig. 1), hsEEosMaEtma
= & % ulnar translation OERE S B 5N 2 03FEE 1
TNTY, HLR) a2y F R EOREREIZL -
TP HESH L LR E S RENC BErs 2 (Fig. 5).,
3) Midcarpal instability
BESRC i, B R OERCFEARET 2B L Tn
W OBREI & 2 HFREYIE O WY EE 3%
z 505 (Fig. 5), Licthman” @#45 L 7> midcarpal
instability i3, Z2EO=AEEHEHNEV=ABEHE
BHEOWEART LY =ZAFOEEIHE TSk
D, FEHRERNC click 24& UERNTS 3.
BHERE OFWAREEEEM TR, FESRE
fTCHERABDORA NV AWb % EBHEEES A
RERMEESE & DFEHAT S, £, FPREEEMT
TE2Z TR RERED S OBMHEEIFONAIL,
REOCEEZHEER»ESL2EREENES,
Midcarpal instability ORIRE B L T, g ip#
OWFRE L T & bz > TRELE S THRERY|
BEOWRMENEZEZ NS, Lal, Hx OWHEE
PR EOREOFHEEEREGE L AT 2 0 I3 HEE
AT » TRV,

A~ T

b. Midcarpal Instability

a. The disruption of the radio-scapho-capitate lig. and the radio-lunate lig. might cause the ulnar

translation.

b. The disruption of the ligaments supporting midcarpal joint might cause the several types of

midcarpal instability.
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E b I

EHFES OS] a2 TR E LT, FIRFEE
FEOREED AN =7 AXDWTELTHT. BESS
PRET BT 5 T3 ORELBFET 2 EHRT]
RTHB, HERELT "2 OBOTFRALEET
H5,
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Diagnosis of Dissociative Carpal Instability

Ryogo Nakamura
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University, School of Medicine

Although symptoms and manual test show the site of injury and increase suspicion of carpal
instability, roentgenographic examination is imperative for definite diagnosis. Sixteen patients with
scapholunate dissociation and six patients with lunotriquetral dissociation were reviewed. Complete
type dissociation with static carpal malalignment were not difficult to diagnose when appropriate
views were obtained. In incompete scapholunate dissociation, widening of scapholunate gap is a
primary findings for diagnosis and six patients required anteroposterior view, tomography or
computed tomography to establish the diagnosis. Incomplete lunotriquetral dissociation was more
difficult to diagnose because offset or widening of lunotriquetral joint was difficult to detect even by
tomography or computed tomography. Two patients with incomplete lunotriquetral dissociation
required arthroscopy to establish the diagnosis. We recommend arthroscopy for the diagnosis of

confusing case especially those with suspected lunotriquetral dissociation.

F L &
HHEBEEC LV RET LFRAELEEICIX L., sca-

pholunate dissociation, 2. lunotriquetral dissocia-

carpal ulnar translocation? 23k { 15N
Twb, Iho O BREBFI D% scapholunate dis-
sociation & lunotriquetral dissociation 2 ¥ £

MRS RS L R e HET 5,

tion, 3.

iE B & F ik
FRAHTE CE 2 OBEOHEEHRCE OWE &

Kz X2 L, BE2ICE - 12ERIX scapholunate disso-

ciation 16 #§], lunotriquetral dissociation 6 | T %
% . Scapholunate dissociation iZE M 14 FlZolE 2 1
TEDF 18IS 61 F LS LI, &ffEED
ol 7T 2l AREOHBEEITE LD

ToTwi, &HEBECIAREEHNENR 16, B
EAm BT 5 4l, BINEREMERE &EF) 24, A
REBA 1 #3580 57z, Lunotriquetral dissocia-
tion iF£FIBHETREZREBLEEFIN L ZAGERE
BEEHBGEOH > OEHMA L F, & o BEERAEETT
b of0146, BEROBREABEOH 3 FB
& UREIFREREBEE 1 flc B & i,

s OEFNC D & X REEKRE 26T, iE
Bz i U computed tomography (CT), BE&iERs, B
HEL2TOVEHILE o7, XEEHE T i3sca-
pholunate gap (SL gap), radiolunate angle (RLA)
B & Uf scapholunate angle (SLA)%E#IL 72, Dor-
siflexed intercalated segment instability (DISI)? @
BROME X RLA TITWHEAHG TR L D 10°
DEAREOEREED 5N BEE, DISIHD 2 L
7z,

Key words : carpal instability, scapholunate dissociation, lunotriquetral dissociation, scapholunate gap, lunotri-

quetral gap

Address for reprints : Ryogo Nakamura, M. D., Department of Orthopaedic Surgery, Branch Hospital of Nagoya
University, School of Medicine, 1-1-20 Daikominami, Higashiku, Nagoya 461, Japan.
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1) Scapholunate dissociation

DISI i3 12 F1(75%) B s iz, BO O 4Fld 2
ik RLA BEE( X D 10 K o= T DISI 38D &
Nipipotz, 2H1E VISI #5R L7 SLA I 114IT
70 ETH- 7Y 05 FlITEME DEIZ 10k
BWTHY SLA OEKEED shkhoiz, VISI &R
U7z 140i2 S80I 37° 21 73° T SLA 0 36" DD %5

DIz, ZOREIZDISI B & (FSLA @ # K 28 sca-

pholunate dissociation TAFEDERE TR W &%
by T F J-[li# & b scapholunate dissociation 2[R &
THOFHEIFRLZEETHRDONL I LDHIEHET
Y, BHAOFDD D355, BHREEEIE
v,

SL gap QILRBARECHEEENH D, KEKKBW
THRHDEELBWRILEE 2 515, Posteroanterior
PAYRTHS L RIERERL O X104 (4~8
mm) ThHofz, BV D6HIIX1~2 mm OfEFRL
7z, 6 @t 3 51T Ik anteroposterior (AP)Y& % HRE L
4 mm» & 5 mm @D SL gap 3FHEIE N Hﬁiﬂﬁi
Uiz, 3403 CT BRIk R 2@ 7z, 9fITIT-
7- PA SRR & D BABEA, PRI, BRRE
T SL gap OE % HET 5 L RABEL CRAME
BRULEOB1FIOARTH- Tz, TR 7HBE
REERLU, RRARBATCKIFISERERRL

(BB O TRRERT LGB 2Hbo72). 2
FTHOBMNTOEHE L EEREZIERERA
2.941.9mm, FRANM 4.242.1mm, BRREM
3.8x1.8mm TH-o7z, LUHAEDOEORICZEE
Eidw (tBE, 0.55p>0.1), CT ik 7HIifTwg

=

it DR 783

T SL gap O KEERTE L (Fig 1).

BIEMER X SHICITo 7z, 2B CHEEFREM L F
AR ARR BRI T OZGB 2RO 1 3% 5
BI3ED1FITCIRD shizho o, BEEIR 2T
Tv, WIFNbHHA L BETHH EERTE L.

2) Lunotriquetral dissociation

MR CRAEIL D KSR ARE=ZABH O off-
set 2B -0 X 3T, 1#TiZ lunotriquetral gap
(LT gap)OiEkiRDOBIICE -7z, 6 i 3 flix
volar flexed intercalated segment instability
(VISD® 2= U7z, XRBEBT& Loz 2 B
HgR T O & SRE T RO A L B
Uz, BEEm&ER I 4 0 2 Bl BB FREE L ST
RS OZES AR=ABH TR Szt 2 41T
RHEFAHTE P o T,

% %=

B TART R EED 3 b scapholunate dissocia-
TR X HE5EEOSL
gap DOHEA® cortical ring sign 8 X U cortical ring
ARG & OEBEOEHF@ DISI SR o 1
529 203 bQ@OMRIEAHREOREEEH KT
BFFRTH D DISI & & b ICAFEICHAMEEED H
LBRFR TR, ol TORFTHRLIZE I
DISIORWAEDRD &N 5, Lizdi- TIHEERH

(incomplete type) Tl SL gap QLA R SFEHT 2.0
Ehp D, Ll SL gap DILKOBEIZER TR,
5 ET 2 ERE B3O X BEEOBERMIZ LY
SL gap Of#i» Rz 5, @FHAIAEKC L 2E0E®
FERARBEHIC BT 2 FHREFROEL Y PTWILB
& CEBEEICE T XBERE L EPAFR T wl L

tion OFERMF] (complete type)

Fig.1 Incomplete scapholunate dissociation. Left film does not show a greater scaphoulunate gap. CT image

shows a greater scapholunate gap (S: scaphoid L:

lunate).
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PETONE, BERMCODWTRIITRLEED
W PABRTRILKIFEAT E 2 Wiflzsh b AP ok
ErEEns, PAGTHEECEZE T %121 Moneim
5% (»Z & < tangential view 2B 3 L3R T 3
HERH L, ZOLDHVICEE SN EFRER
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WL L2 2, —5 Cautilli 59 % 3.7mm=0.6 mm
DEE PABRICEDIREL TV B, HEOMEIZEHE
WL DENRELLFELTBY, FETRARAR
B O IT, BE CIEM THEITOh T w5,
IO REHEIAELRHOBER LIRSk
. SHERE RRE OREL AR AR TEL 2R
[BlTng# L v, 2O TORNKE, AREOE

i, ZRIOEHIMHIEZ 2HTIIEABHETESL L
BH5. @BErOHBRIFECSVWTHERLFERT
HO, NEOBKHEECB W TREBA L EET~&T
b5,

LT dissociation DEEME X EEE L 1. LTH
T offset H 213 LT gap O#Ek 2, VISI»

mHoNE, LBELINOGMRDWINNLTHEESD
il 2 5B D 26 & b K2 iﬁéﬁna"?‘%Fﬁ
B2 X DfFo 7. Liehi- T scapholunate dissocia-
tion [ < & DBETHBEL {, 2RSS TR
EREST TS, L SHEEFRALELES
%%Taﬁ,ﬁﬁﬁmﬁ%@mthwﬁﬁﬁﬁ%t
%%, bbb BBESER T T EFUHMITD
NNIEFIRARLERE L& 2 505, B 0)@57?“(?’)'9
SHROBRF T ET. BWITEE complete type T b
LA OEY L A& TOFRERYIEY OME
Mstatic KEO SNAFTRHESTH 27, LrLEA
HRBEORYE ORI IBECHEL - XREETH
ETRET, 3BV EREIRRTER Y, Incom-

plete type i i & & »% dynamic TH - 72 h FHESHE
FIRE A FHES  ENBH EORE RS Y, Sca-
pholunate dissociation & SL gap O A DIERH A
ROLEETAPGK, CTEHIERThH- 2. BIBRED
AR THo 7. SEEAFERE O W TGN+
ST SNE ST BED LB TO AP &
ZRILCOPAKRY 2 L BN R TEEEORR S
BEE2 5%, —75 lunotriquetral dissociation M
incomplete type [Z22¥r0 X D#EL <, X B2k TR
+oaaflcRREERENTD o s, BEEE TR
BHRELNE ST N, IMEEORBIB TR
TOED D, BREDOKALEETH B,

i B

H

Scapholunate dissociation D2 W Tk SL gap @
Tﬁ@?ﬂaﬂbi‘ﬂ%%iﬁf‘b D, ERFITIE AP G0l
&g, CT 2% WwEHETH 5, Lunotriquetral disso-
ciation @ﬁﬁ:ﬁfﬂf BRI EN TR TH 5,
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Scapholunate Dissociation

Satoshi Toh, et al.
Department of Orthopaedic Surgery, Hirosaki University, School of Medicine

From 1983 to date, we have treated 8 cases of traumatic scapholunate dissociation. We reported
the clinical results of 7 of-these 8 cases in this journal in 1991. Even now, there is no consensus of
opinion as to the best technique for treatment of this condition. We report here on the general
tendencies in current treatment methods and on the methods we have used.

When deciding on the treatment of traumatic scapholunate dissociation we must consider 2
factors. One is the time from injury and the other is extent of tear. Cooney clasfies acute as up to
6 weeks, subacute as 6 weeks~6 months, chronic as 6 months~24 months and fixed as 24 months or
more. Regarding the extent of tear, in partial tears we usually find a scapholunate gap of within 5
mm and no DISI pattern. In complete tears we find a scapholunate gap of 5 or more mm, early DISI
pattern and associated rotatory subluxation of scaphoid.

For acute case recently some authors recommended open reduction and direct ligament repair
but we think within 5 weeks we can get good results from closed reduction with pinning. In cases
with small fragments, we recommended open reduction with osteosynthesis of small fragment and
direct repair of ligament. For chronic cases, we first consider reconstruction of ligament as reported
by Leinschied et al. Another option we consider is Watson’s method for limited intercarpal
arthrodesis. Best factor in sucsessful treatment is early diagnosis and treatment. For that reason,
we recommend the use of dynamic X-ray examination, arthrography, MRI, arthroscopy and so on.

T 7Bl 8 BUCBE T, 20550 7 HIOEFREE

& U & Iz

FHARWERREG, AP R E M oIFEE R
Ay 2 FIRBESIEE T, FRIZEEDEHTHED
BARO6N2bDTHS, AFCRAKBRBETHE
Bl, BEEMRET, FREAENEAOEERER, &
DR EDIENE <, Lh® L HFHEE O 4 OH
HHRFENEES L OTIER L,

1983 4ELIRE, LBl & UL RIBERRE I TIRE %

ZOWTE, $TIRELTW3E)Y), SEIRIO8
BB ERBANL, BEEL CiTbN T EFHR
BAR BRI 2R A%, BEO—RNEE LR
B UbhbhOERLt#8RET 5,

fE B O ¥ B

EHZE 6 Bl 2 BT, ZEBESIZI6T25 66
FIFHI 30 F Th o Te. ZEe 5 FMTE TORIEIL, 6

Key words : traumatic, scapholunate dissociation, carpal instability, operative treatment, pinning
Address for reprints: Satoshi Toh, M. D., Department of Ort..opaedic Surgery, Hirosaki University, School of
Medicine, 5, Zaifu-cho, Hirosaki, Aomori 036, Japan.
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BEDBD L, FHREOEREOBE L FRBEEICLD






788 23

b5,

1) REHOEER

SHEHITIE, PP, Cooney 231 T 2 BINAYE
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Treatment for Fractured Scaphoid with Carpal Instability

Masataka Kusunoki
Department of Orthopaedic Surgery, Osaka City University Medical School

Fracture of the scapholid is a common condition the management of which remains controversial,
especially with' accompanying carpal instability. For acute uristable fractures, compressive screw
fixation with anatomical configuration should be performed, and in ununited fractures. with dorsi-
flexed intercalated segment instability (DISI), correction of the flexion deformity and restoration of
normal scapheid length is mandatory.

Eighty-one patients we treated surgically during the ten years from 1981 to 1990 were monitored
with Cooney’s clinical scoring chart and X-ray examination at least one year after surgery. The
patients were divided into three groups:'14 patients had acute. uristable fractures (group A), 37
patients had ununited fractures and DISI {(group B), and 30 patien&s had ununited fractures without
DISI (group C). All pat‘ients in group A were treated with compressive screw fixation. The operation
for group B was screw fixation (procédure‘l) for nine patients, screw fixation combined with wedge
bone graft (procedﬁfe 2) in 21 patients, and the Russe’s method (procedure 3} in seven. 'The operation
for group C was the procedure 1 in nineteen patients, the proéeﬁure 2 in five, and the procedure 3.in
seven. The bone union rate was*10094, 92%, and 909 in group A, B, -and C, respectively. the mean
clinical score in these groups was 91, 84, and 87 points. A scapholunate gap was rare seen in groups
B and C, but a gap was found in 7 (50%) patients in group A. In these patients, ligamentous carpal
instability remained even though the fracture was reduced and fixed. In group B, the rate of
correction of DISI differed with the different surgical procedures used. DISI was improved postoper-
atively in 3 (339%) of patients undergoing procedure 1, in 13 (629) of patients undergoing procedure
2, and in 4 (57%) of patients undergoing procedure 3. The patients in whom DISI remained did not
always have an unsatisfactory clinical score, but in subjects doing heavy manual labor, improvement
in DISI was important.

We made a cadaver model of scaphoid non-union with DISI by partial bony resection and
repetitive loading. DISI was not found on loading when the resected bone fragment was inserted as
before and fixed ; DISI developed because the scaphoid was too short. This experimental finding
suggested that anatomical restoration of the scaphoid leads to correction of DISI associated non-
union of the scaphoid.

FERE OB BREHOEE L, FIRTEERE O WHHEESESbILE L wix oz, DISI #££3 AR
RPEARNTLE, BERs0EREENET2 BEORE LOBBESAEERWEEORREEE U2
2T, LELEEHT 32 FREEER (DISD THET 5.

Key words : scaphoid fracture, carpal instability, dorsiflexed intercalated segment instability
Address for reprints: Masataka Kusunoki, M. D., Department of Orthopaedic Surgery, Osaka City University
Medical School 1-5-7 Asahimachi, Abeno-ku, Osaka 545, Japan.
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1981-1990 £ (D 10 4F-Fél i Z 3 23 F 4T % 47 - o et
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37, DISI Z&HFL % WEEIEE (CEE) 30 Flost sl
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FREGNEEE2ET2d0THS, 3 » AL EE2FEE
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KO ThrgdNnl, FEHLT screw i, iS5
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system® % Hvs e, MR 2 OFME, AHVEORES D
B &R HEEN IS b, BIFHEHFEL &
spreader TEAM LA LA KK & S BEEH
PHATDLOIBD,

AT 1. ATERO X BREHE 2. Cooney DEHEX
L BERFHE 3.V ATYA T T 74— L 5T
DOFEEATIC DO WTIT o Jz. 28, Cooney DEXED >
HAEEERB X B TIREANE 90% 2L E & 25
points & L /- EEFEHE# v a7z,

ERMNEBE

DIST %4££ 5 AR B faBge 7V 2 /E8 L, B2 0%
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o R LT, FREERED 6 B Hwiz, K
iz MP IS CHERT, AT AR T U L
Biig Bt A > b CEEL 2. IR O% phase B2,
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phase 1 : fEALEFEET (control),
phase 2 @ APRBHRECIEL 7 mm OB REBEF
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constant stroke T 1,000 = @ HE K W E ® 7o 72
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phase 4 : phase 2 &% % D % ¥ Herbert screw iz

E #

TE%E (scaphoid shortening),

phase 5 : phase 3 #ZEA& iz R-L ligament Q8 %8
.

phase 6 : phase 4 Az R-L ligament D48 % 8
.

BB O R

BRGESELS L CELHERFMAEE, AR
100%, 91 =, BF£ 92%, 84 i, CE£90%, 87 5TH -
7o, BEEOEBCRKRLIZDIZ, BEO 3 F(Russe
¥ 2%, Herbert screw migration 1 %) & CE#o 3
@i (screw [ExE 2 B, small proximal fragment 1 )
DEF6FITH - Iz,
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b DB L L [EEL TVv22%, 3#lT R-L angle
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L7 (Fig.1).
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Bb T Tho 7z (Fig.2), %7z, DISI OFBIEIIFEM
FRE L OBEESED & iz, #its DISI 2 EEIC
L 10 EREOERIRIC £ THIE S WIERNE, #T= 1
T 33%, iz 2 T 62%, M3 THT%TH-7e.

FEMREMERBRIC BT 3R EOE R & DISI
OWRELQFRESH B &, MMREOEEIERT 21Z
& DISI OEBESEHTH - /2.

Fig.1 Postoperative S-L gap of acute unstable
scaphoid fracture
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R-L angle
pre-op.

R-L angle
post-op.

Fig.2 Correction of DISI in the ununited sca-
phoid fracture with carpal instability (n=
34)
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Fig.3 Simulated scaphoid pseudarthrosis with
DISI (n=34)
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Treatment for Carpal Instabilities Associated with Lunate/Perilunate Dislocations

Akio Minami, et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

We
previously reported a significant correlation between clinical results and carpal instabilities in

Lunate and perilunate dislocations are most common among carpal bone dislocations.

patients after reduction of lunate and perilunate dislocations. However, there have been few report
describing scapholunate interosseous ligament (SLIL) repair and reconstruction for patients with
lunate and perilunate dislocations. In this paper, we are reporting whether SLIL repair and recon-
struction can (1) prevent occurrence of carpal instability when open reduction, (2) reduce carpal
instability, and (3) improve clinical results.

Thirty-two patients with lunate and perilunate dislocations were treated in recent 12 years. All
patients were followed with an average of 5 years and 10 months (range : 1-11 years). The SLIL was
repaired and reconstructed in 12 patients. The ligament was repaired in 3 patients, and reconstructed
in 3 when open reduction. In the remaining 6 patients, the ligament was reconstructed for carpal
instbility (scapholunate dissociation).

Patients in whom the SLIL was repaired and reconstructed obtained excellent roentgenographic
alignment of carpal bones and clinical results compared with nontreated patients.

These clinical analyses suggest that repair and reconstruction of SLIL can prevent and reduce

793-796, 1993

carpal instabilities, and furthermore improve clinical results.
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Scheduled Procedures in the Prevention and
Treatment of Contracture of the Hand

Yoshitake Kino
Department of Orthopedic Surgery, Nagoya Ekisai-Kai Hospital

Three hundred and thirtythree patients with contracture of the hand were treated at our
occupational therapy room in 1990. The number of patients treated up to the end of 1990 amounted
to the total of 16008.

These consisted of 276 new patients who received primary treatment for fresh injuries at our

department and 57 old patients who had received primary treatment elsewhere and were referred to
us with a chief complaint of contracture. This paper describes the management program which we
perform for the improvement of treatment results, especially for the prevention of contracture, from
the time of primary treatment until the final step of treatment.
(1) For primary treatment immediately after infliction of trauma, we choose surgical primary
reconstruction carefully designed to prevent the development of contracture. (2) Well-controlled
hand therapy is early begun to prevent contracture before the hand stiffens. (3) Hand therapy is
actively applied to remaining contracture lesions. (4) Contracture that still persist is managed by
surgery. We perform the above 4-step therapeutic schedule systematically with the cooperation of
occupational therapists.

Contractures can be divided into cutaneous, articular, capsular, tendinous and muscular
contractures. These are caused not only by tissue damage but also secondarily by vascular and nerve
damages. Compound tissue damage can result in severe contracture.

This involves a great difficulty in the treatment, but important care in primary treatment is
reconstruction of the interrupted arterial and venous circulation, and prevention of secondary
contracture which can be achieved by providing suppleness to the hand with pliable flaps covered on
the primary-repaired deep tissue.

Abdominal pedicle skin grafting was performed as a first choice for the repair of extensive skin
defects. Vascularized free flap transfer was performed on 34 cases.

Intraarticular fractures were surgically managed by anatomical replacement of the displaced
bone fragments. In this surgery, bone defects were repaired actively by bone grafting. Satisfactory
mobility was thereby obtained, because bone union could be achieved early and hand therapy
commenced early.

Patients treated for tendon rupture were administered well-controlled hand therapy under the
guidance of occupational therapists to avoid suture insufficiency, and by doing so, we endeavored to
finalize all treatment procedures with two surgeries including at least tenolysis.

We had a great deal of difficulty in the prevention and treatment of contracture in patients with

Key words : contracture of the hand, prevention, treatment, primary surgical repair, hand therapy
Address for reprints: Yoshitake Kino, M. D., Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital,
4-66 Shonen-cho, Nakagawa-ku, Nagoya, 454, Japan.



798 K BH # R

compound tissue injury complicated by tendon rupture, since this condition is most liable to the

development of contracture.
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Conservative Treatment on Contracture of Hand ;
Indication and Limitation of Conservative Treatment

Hiroshi Muneshige

Department of Orthopedic Surgery, Faculty of Medicine, Hiroshima University, 2-3, 1-chome,
Kasumi-cho, Minami-ku, Hiroshima 734, Japan

Contracture is a condition that limits the range of motion in both active and passive motions.
The treatment method is composed of conservative treatment and operative treatment. Especially
we studied the method, indication and limitation of conservative treatment. The conservative
treatment is classified as prevention of contracture and recovery of contracture.

To prevent contracture, the following principles should be followed : (1) elevation of the injured
extremity, (2) mild compression dressing, (3) elimination of pain by anti-inflammatory drug and
transcutaneous electric nerve stimulation system, (4) prevention of hematomas by suction and
coagulation during operation, (5) prevention of infection by hygiene technique, deterge and antibi-
otics drug, (6) understanding of the emotional factors that occur with hand injuries, (7) minimum
fixation area, (8) active motion of not fixed fingers and passive motion by CPM apparatus.

To recovery contracture, the following principles should be followed : (1) splinting, (2) correc-
tive cast, (3) intermittent compression massage, (4) local heat therapy, (5) active motion, biofeedback
exercise, (6) passive motion exercise, (7) treatment of reflex sympathetic dystrophy, (8) medical
treatment, (9) transcutaneous electric muscle stimulation system, (10) transcutaneous electric nerve
stimulation system, (11) occupational therapy using Hiroshima University occupational desk.

The author emphasized the importance of prevention of contracture and early treatment.
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RESULT OF NEUROTROPIN

Fig.6 Neurotropin drug is effective to some of

reflex sympathetic dystrophy, especially in
the stage I (from onset until 3 months).
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The Role of Hand Therapist in the Prevention, Assessment and
Treatment of Hand Contractures

Kimiko Shiina, OTR, HT
Occupational Therapy Service, Department of Orthopaedics, Tokyo Metropolitan Hiroo General Hospital

Tokyo Metropolitan Hiroo General Hospital is a major public hospital with full emergency
facilities and a busy rehabilitation department. In principle, early intervention in the immediate
post-trauma period is usual. The value of early intervention in preventing contractures is assessed
in this study.

255 patients were referred for rehabilitation during 1991. Surgical hand conditions accounted
87.8% (224 patients, 244 injuries, 135 male, 89 female, age range 0-84 years, average age 36.5 years).
Delay in the commencement of therapy to free contractures was investigated only in those patients
with fractures distal to the wrist. Therapy commenced an average 21.5 days (range 0-55 days) after
presentation in the 46 patients (47 injuries, 34 male, 12 female, age range 7-80 years, average age 35.5
years) who presented to Hiroo, and an average 62.8 days (range 11-166 days) after presentation in the
14 patients (14 injuries, 6 male, 8 female, age range 21-82 years, average age 41.0 years) who presented
elsewhere. Of the 15 patients (16 injuries) who presented initially to Hiroo with fractures of the distal
radius and ulna, 2 (12.5%, 1 male, 1 female, age range 28-54 years, average age 41 years) developed
contractures in joints other than the affected wrist, while 4 of the 7 patients (7 injuries) who presented
elsewhere (57.1%, 1 male, 3 female, age range 49-82 years, average age 62.8% years) developed
contractures. In those who sustained finger fractures distal to the metacarpals, 3 of the 31 patients
(31 injuries) who presented initially to Hiroo (9.7%, 3 male, 0 female, age range 24-80 years, average
age 49.7 years) developed contractures who presented elsewhre (57.1%, 2 male, 2 female, age range
22-58 years, average age 33 years) developed contractures. It would seem that middle-aged females
are at higher risk of developing contractures than young male and that early intervention in the
immediate post-trauma period is effective in preventing the development of contractures.

Early intervention involves the control of edema mainly through elevation, encouragement of
active movement using alternating muscle contraction involving intrinsic and extrinsic muscles and
encouragement of passive movement by the therapist or patient him/herself. Simply moving the limb
will not necessarily prevent contractures. Inappropriate exercises may also do harm. Careful
positioning in the immediate post-trauma period with judicious use of splints is important.

Once the clinical condition responsible for a disability is determined, a combination of heat
therapy, active and passive movements and splinting can be employed.

Therapy protocol successes post Steindler’s elbow flexorplasty in patients with brachial plexus
injury and contractures following transection of forearm flexor tendons are presented.

Techniques developed at Hiroo are discussed with emphasis on a combined surgeon/therapist

Key words : contracture, prevention, assessment, treatment, therapist
Address for reprints: Kimiko Shiina, OTR, HT, Occupational Therapy Service, Department of Orthopaedics,
Tokyo Metropolitan Hiroo General Hospital, 2-34-10, Ebisu, Shibuya-ku, Tokyo 150, Japan.
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Fig.1 255 patients were referred for rehabilitation during 1991.
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Trapeziometacarpal Arthritis — Biomechanical And Clinical
Considerations on Arthroplastic Reconstruction

William P. Cooney, M.D.
Section of Hand Surgery, Department of Orthopedic Surgery, Mayo Clinic

Background

In North America and Europe, degenerative arthritis/osteoarthritis is an ubiquitous condition
associated with age and sex. The frequency of arthritis that effects the hands is associated with
heredity, mechanical and local effects of repetitive use.

Osteoarthritis of the thumb TMC joint is a disabling arthritic conditions and is part of a
generalized osteoarthritis different from the subset that effects the hip or knee joints. It can involve
fnen, usually under age 45. Women, usually over the age of 50, are involved in a ratio of 10: 1 ratio
comparing women to men.

Current etiologic factors include estrogen induced ligament laxity, trapezial tilt related shear
forces, and repetitive compression stress across eccentric joint surfaces. The flattening of the
trapezial saddle amounts to a dysplasia of the TMC joint that appears to be a consequence of a
multitude of factors.

From an epidemiology standpoint, one could look to the Mayo Clinic hospital and practice
(15,000 employees) or Olmsted County, Rochester Minnesota (80,000 population) and anticipate that
apptoximately 20% of women will have thumb arthritis with an additional 15-20% of these individ-
uals needing surgical treatment. These data give projections of 1600 patients over 20 years or about
80 patients per year who present for evaluation and treatment of TMC arthritis that may require
surgical treatment.

In this presentation, I would like to present to you the basic biomechanical, anatomical and
surgical factors that influence today our treatment of this most common condition. In Japan and
other aspects of the orient, we understand that the condition is not so frequent as in North America
and Europe although some believe that people are more stoic and do not complain a great deal about
the discomfort. You may see more rheumatoid arthritis of the thumb, which in our experience is a
less common and not usually as serious a condition as osteoarthritis arthritis. Unless there is marked
loss of ligament support with TMC joint subluxation or secondary adduction contracture, RA thumb
TMC disease does not have a high priority.

Clinical Anatomy and Mechanics

As a serious problem that potentially effects up to 20 percent of our female population and 5%
of the male population, it is important to understand why this one joint becomes consistently involved

Key words : osteoarthritis, thumb CMC joint, trapeziometacarpal arthritis, biomechanics of the Hand
Address for reprints: Dr. William P. Cooney, M. D,, Section of Hand Surgery, Department of Orthopedic Surgery,
Mayo Clinic, Rochester, Minnesota 55905, U. S. A.
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in osteoarthritis more than other locations in the upper extremity. Other than the interphalangeal
joints which develop Heberden (DIP) or Bouchard (PIP) nodes, no joint in the upper extremity in as
deformed painful and restricted in motion as the TMC joint. A look at the anatomy and force
transmission across this joint will help in our knowledge of why deformity, loss of movement and
painful use develops. As such we need to ask how often should surgical treatment become necessary
and advised.

Our purpose therefore is to ask:

(1) What are the deforming forces that produce the significant subluxation, collapse deformity
and painful arthritis of this joint

(2) What ligaments and joint surfaces provide stability

(3) What factors initiates the process ? — Ligament attenuation, joint surface erosion, or joint
subluxation with shear

{(4) Can a patient live with osteoarthritis of the TMC joint or are the forces of repetitive pinch
and grasp severe enough to limit hand function and produce persistent pain, even at rest.

Anatomy

Several careful studies have recently been performed in our biomechanice laboratory by Doctors.
Horii, Imaeda, Hicken under the directions of Doctors An and Chao. These studies have recognized
the importance of :

a) specialized joint surfaces

b) uniquely designed support ligaments

¢) joint motion unlike more classical hinged or ball-socket joint

The joint surface of the TMC joint has is considered been called “saddle” joint in that it
represents the saddle of a horse — convex in one direction and concave in the other. Yet the joint
alignment has been called “scoliotic” since it curves from dorsal to volar and has a special relation-
ship of rotation that occurs automatically. The convex surface of the trapezium is the plane for
thumb flexion-extension with a center of rotation in the first metacarpal. The concave surface of the
trapezium is the plane for abduction-adduction with a center of rotation in the trapezium. With
complex motion, therefore, the center of rotation must move along a line between these two centers
to provide an instantaneous center of rotation.

The axial rotation that occurs with thumb motion — circumduction as well as opposition —
occurs quite automatically with the reciprocal contact between the joint surfaces. Kuczinski has
pointed out that with thumb abduction, flexion and pronation occur and with thumb adducion,
extension and supination follow. The natural motion of the thumb is along this intermediate plane
that results in circumduction.

Circumduction is quite special for the thumb since with flexion-extension the head of the
metacarpal moves forward and the base of the metacarpal moves back while with adduction-
abduction the head and base move synchronously (together as most joints move) This is a unique joint
since the opposing cartilage surfaces remain opposed (closed-packed) during circumduction.

Stability of the thumb is related to these positions. Adduction is the most stable position as in
prehensile pinch and grasp (holding a cup, chop-sticks, baseball). Abduction is however unstable in
key type pinch or power grasp (hammer, screw-driver). It is believed that these “unstable” positions
of pinch and grasp with their associated rotational torque stress the constraining ligaments and lead
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to subluxation and cartilage failure. Ligament support is crucial to maintain thumb stability. Recent studies
in our lab have clarified the key stability ligaments that later become important in reconstructive surgery.
Originally we thought that the intermetacarpal ligament was most important, as did Eaton, Pieron, Douglas
Lamb and others. The reconstructive procedures were designed to mimic this ligament. However, our studies
and that of Pelligrine now clearly show that two ligaments are primary:1) the anterior obligue (Volar
ligament) and 2) the ulnar collateral ligament. The secondary ligaments are 3) the intermetacarpal and 4)
the posterior oblique. Of great interest is the fact that these ligaments insert on the volar beak of the first
metacarpal. .. leading Pelligrini to call them beak ligaments. We believe that this convergence of ligaments
acts as a “force nucleus” of concentrated control over the thumb TMC joint motion and stability. We have
measured the exact origin and insertion as well as change in length of these ligaments and they correlate with
development of TMC arthritis. Attenuation of ligaments leads to altered joint contact and predisposes to
arthritic process.

Ligaments and joint surfaces therefore act togeter to provide a stable yet uniguely movable joint resulting

in a stable opposable thumb-a feature that separates man from all other animals and forbearers.
Biomechanics

The forces that act across the TMC joint are significant. While we do not walk on our hands the forces
per mm? of joint surface are estimated to equal that of the hip. Studies show that the force magnification
occurs such that with 2 kg of tip pinch there is equivalent to 12 kg of dorsal radial shear force. With pinch
compression force is magnified 12-13 x thus with 5 kg of pinch there is 50 kg plus of compression load. Finally
with flexion of the thumb IP joint, an axial torsional load of 8-10 kg-cm can result.

It is only from the strong contractions of intrinsic and extrinsic muscles that the ligaments don’t give
away over time as a result of these forces. Intrinsic muscle force can equal extrinsic muscle force.

Motion (kinematics) of the TMC has also been studied in our lab by special x-ray techniques since this
joint is so hard to measure clinically. We found that the TMC alone has 56° flexion-extension ;42" of
abduction-adduction and 20° axial rotation. In circumduction or opposition, we see from the extended

supination position almost this entire range of motion used as the thumb moves to flexion pronation.
Osteoarthritis the Clinical Presentation

Osteoarthritis is the natural consequence of repetitive compression, shear and torsional loads that the
thumb faces daily throughout the “life” of hand activities. As we mentioned initially, it is more common in
women than men in an older age group with hormonal changes possibly related to the early strong presence
and later absence of estrogen or other hormones. Ligament laxity appears to initiate the process followed
by joint cartilage loss, flattening of the “saddle” with dysplasia, and altered arcs of motion with eventual joint
subluxation. Obliquity of the trapezium may accentuate forces of shear as may the daily activities that favor
adduction stance of pinch or grasp.

This knowledge of anatomy, mechanics and pathogenesis should now assist our judgment in deciding
treatment for this very common condition. A classification based on the pathogenesis and clinical presenta-

tion would be helpful at this stage it can be applied to the extent of the disease process.
Classification

Classification of TMC arthritis can be based on a combination of radiologic and clinical findings. Eaton
and Littler have been in the forefront of staging of radiographic disease. We have combined radiography with

clinical features of pain, joint instability, loss of strength and positive provocative test to develop a classifica-
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tion of TMC arthritis.

Clinical Stage 1 :Joint pain with heavy daily use, Painful stress test (axial gring), Stable joint without
subluxation, Normal radiographs

Clinical Stage 1II : Joint pain with light daily use, Painful stress test, Loss of pinch strength, Stable joint
without subluxation, Radiograph ; slight joint space narrowing

Clinical Stage IIi : Joint pain at rest, Exquisite pain on stress test, Joint subluxation, Radiograph:
complete cartilage loss, osteophyte formation

Clinical Stage IV : Joint pain at rest, Joint subluxation; marked osteophytes, Radiographic: pan-
trapezial disease

Treatment

Treatment programs for TMC arthritis are based on the stage of arthritis, the clinical symptoms of the
patient ; and the amount of disability. Clinical anatomy and biomechanical factors help us to appreciate the
natural history of the disease and the expectations for progression. Treatment recommendations must take
these factors into consideration.

In clinical stage 1 (painful joint with stress-normal radiographs), conservative (non-operative) treatment
is recommended first. This includes an abduction splint, anti-inflammatory medication, cortisone injections.
All too often today we see patients with failed conservative treatment of stage I disease.

This is an example —a 34 year old secretary and mother who has painful TMC joint pain after a fall.
Splint and injections failed to relieve her pain. Ligament instability was present on exam. Surgical treatment
was choosen: augmentation of the radiopalmar ligaments —AOL and UCL; advancement of APL for
greater resting abduction.

Eaton has reported his experience with 20 patients with stage I or early stage II disease in which he
strengthens the volar ligaments by tendon graft. He reports good to excellent results in patients.

Wilson suggested an alternative procedure of closing wedge osteotomy of the first metacarpal base. The
goal was increased abduction of the thumb to realign the joint surfaces. He reported good results in patients.

Linscheid has used a third alternative : osteotomy of the trapezium. He recommended an opening wedge
to place the articular surface more perpendicular to the long axis of the first metacarpal. This procedure
places the stress losd to radial subluxation more into a compression load. It avoids ligament reconstruction.

For stage 1I disease in which there is primary joint cartilage loss and no or mild subluxation, the
arthritic process should be surgically addressed. If there is joint instability (subluxation) with the joint
arthritis, then both joint surface and joint instability need to be treated. It is unlikely at Stage II that
corrective osteotomy would be effective but it may be a consideration if the disease process is early. The
same is true about ligament reconstruction.

There are three main choices for stage II TMC arthritis:

A) soft Tissue interposition

B) silicone interposition

C) total joint replacement

The role of excision of the joint articular surface with interposition of soft tissues has been recommended
for almost 30 years for treatment of osteoarthritis. The first procedures involve simple interposition of soft
tissue such as fascia or tendon. With recognition of the importance of ligament support, most interposition
procedures now have ligament stabilization with the interposition.

Our preference for excisional arthroplasty is a volar (Wagner) incision in which thenar muscles are

reflected off the base of the trapezium with capsule. We expose the FCR tendon and resect the tubercle of
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the trapezium to trace the FCR up to its insertion. A drill hole is placed through the base of the first
metacarpal as by Eaton and half the harvested FCR is passed through the first metacarpal and then back onto
the trapezium. The residual length is then interposed between the joint surfaces, the ridge of saddle of the
trapezium excised to make the joint surface perpendicular to the shaft of the first metacarpal.

Others prefer a capsular plication as proposed by Swanson and interposition of fascia lata or palmaris
longus tendon. The interposed tissue must be sutured against trapezoid with retention sutures to prevent
displacement.

Our biomechanical and anatomical studies support interposition along with ligament tether of the first
and second metacarpals. Efforts also should be made to replace or augment the AOL and UCL ligaments.

Silicone arthroplasty although less commonly chosen today is also an appropriate choice for Stage II or
early stage Il disease. The condylar implant which is in effect a hemiarthroplasty is fitted to a resected
contoured articular surface of the trapezium. Ligament and capsule repair is needed to stabilize the implant.
The operative approach is similar to interposition arthroplasty either dorsal or volar approach at the surgeon’
s preference. The base of the metacarpal is excised 2-3 mm. at the most to preserve the ligament insertions
and the trapezial surface is burred to a concave shape to match the convex condylar surface of the implant.
If the implant is unstable, ligament reconstruction is required, harvesting half the FCR or using a strip of APL.
Most authors recommend pinning the joint in abduction with a K-wire, but not the implant itself.

The best treatment for TMC arthritis from a mechanical viewpoint is with total joint replacement. In
this procedure a fixed fulcrum prosthesis (centered in the trapezium) can provide stability and motion without
other reconstructions. It replaces the painful joint surface with metal-on-polyethylene. Tendon and muscle
moment arms are maximized against a single center of rotation ball-socket joint.

Examples of successful implants include the Caffineire ; Braun; Howmedica-Lewis ; Steffee; Guepar.
We devised a reverse implant with the center of rotation in the base of the first metacarpal (Linschied-Cooney
design). [t had mechanical advantages for the finger extensor and abductor tendons.

An example of the total joint arthroplasty and its clinical effectiveness is this 52 year old executive with
Stage Il disease. He did not want a fusion so we selected interposition arthroplasty. Within a year, he had
recurrent pain and subsidence of the first metacarpal toward the trapezium. After total joint arthroplasty,
he is pain free in his third year.

Following TMC total joint replacement, we found 85% good-excellent results with pinch strength
average of 4.6 kg. and greatly improved motion nearly equal to that measured of normal kinematics of the
TMC joint.

Unfortunately all the problems of total joint arthroplasty are not resolved. The high compression loads
combined with torsion are believed to lead to implant loosening in about 25% of patients from our series of
57 patients.

Heterotopic bone formation along the support ligaments was also a concern because it lead to reduce
motion over time.

Stage I TMC arthritis involves more advanced changes at the joint articulation with joint subluxation
nearly always present. Heterotopic bone along the ulnar ligaments (intermetacarpal and ulnar) is present.

Surgical options for stage Il are quite similar to stage II with the exception that ligament reconstruc-
tion is always indicated. In practice, most stage II disease is treated conservatively by splints and medication
and gradually progresses to stage Il by the time surgery is considered.

From an applied mechanical point of view along with increased knowledge of the importance of
restraining ligaments, we believe that either total joint arthroplasty or fusion should be recommended in men

and that resection arthroplasty or silicone arthroplasty in women, the latter with ligament reconstruction.
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With arthroplasty, ligament reconstruction is necessary to prevent both implant or interposition failure.
It appears that the Eaton type procedure is best by either:

A) FRC tendon to reinforce the IML, UCL and AOL

B) APL tendon through bone to duplicate the IML and POL (after Thompson).

Stage IV TMC arthritis is a pan-trapezial arthritis involving the entire thumb ray. The most common
situation is women over the age of 60 with painful limitation of function.

The preferred surgical procedure in these patients is “excisional arthroplasty” with tendon interposition.
Burton refers to this as LRTI-ligament reconstruction with tendon interposition. At surgery, both the TMC
and STT joints should be examined to determine if the radiographic appearance of pan-trapezial disease is
correct. If it is, the trapezium is removed by splitting it longitudinally and carefully removing the two half
in pieces. Preservation of the support ligaments to the base of the first metacarpal and the FCR beneath the
tubercle of the trapezium is essential.

After trapezial removal, there are two options for surgical reconstruction :

A) Tedon graft through the first metacarpal with fascial or tendon interposition

B) Suspension-plasty in which a tendon is placed into the joint and out through the metacarpal. It
suspends the first metacarpal from the second metacarpal using the APL (Thompson), ECRL (Kleinman) or
FCR (Weilby) tendon.

From our anatomic studieé and application of forces across the thumb, both ligament reconstruction
(after Eaton) or suspensionplasty (after Weilby) should be reasonable methods to control pain and provide
nearly full potential motion. Burton’s technique is more in line with ligament anatomy while weilby method
simply places tendon tissues between the first metacarpal and the scaphoid. The force vector to prevent
proximal migration of the first metacarpal supports a ligament tether from or attached to the second
metacarpal. This in effect reproduces the action of the“beak ligaments”which are the volar-ulnar ligaments
AOQL, UCL, IML which mechanical studies show to be important.

In summary, osteoarthritis is a common problem which will effect men and women as our age advances.
Women have a rate or occurrence seven to ten times that of men. The disease process is progressive and the
natural history leads to a painful joint, limited motion, and reduced strength for daily activities that require
strong pinch and grasp.

A careful examination of thumb kinematics (motion), thumb forces (kinetics) and the functional arcs of
clinical use especially circumduction and opposition demonstrates that the thumb TMC joint is a complex
mechanical structure.

Efforts at repair and reconstruction of this joint have only partially been successful. Excisional
arthroplasty, practiced for many years, was not successful in retaining strength, silicone arthroplasty has
unfortunate potential for subluxation and/or silicone synovitis; total joint arthoplasty, while attractive in
concept, is associated with rates of loosening and heterotopic bone.

None of the current reconstructive procedures for the TMC joint truly duplicate the normal anatomy or
stability of the joint.

The challenge of the future is to solve these problems. The challenges include :

A) To recognize the unique anatomy and mechanics of this joint and to have a resurfacing design or
constrained prosthesis that replaces the lost normal architecture.

B) To better understand the large forces across the joint — especially those of compression and shear
— and design materials that will provide a strong interface between prostheses and bone; preventing the
large bone-prosthesis stress interface.

C) To determine the joint failure potential early and develop accurate ligament reinforcement proce-

— 100 —



Trapeziometacarpal Arthritis — Biomechanical And Clinical Considerations Arthroplastic Reconstruction 829

dures to prevent progression.
D) To determine the etiologic factors in the disease process by application of biomechanical principles

and ultimately reduce the stress across these joints that results in osteoarthritis and joint failure.
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Introduction :

Definition: Sports injuries are a subset of “sports medicine”. Sports medicine concerns itself
with those activities, whether vocational or avocational, which began as games and in most instances,
still are games. Injury can be considered as damage, physiological or psychological, resulting from
exposure to any injury-causing agent, whether physical, chemical or mental/emotional. Sports
medicine concerns itself with much more than injury its aftermath; a large area of concern is
evaluation of fitness and its maintenance. Since the musculo-skeletal system is the “effector” system
for athletic activity, it gets its fair share of attention, but so must the cardio-vascular, the pulmonary,
the metabolic, the hematopoetic and the neural systems. The limited focus of this presentation is that
of sports related injury of the terminal portion of the upper limb, known as the wrist and hand. Most
of these are mechanical in nature and are due to: (1)single episode injury (2) repetitive stress (3)
combinations of (I and 2). Sports injuries are also a special category of Use-related Injury, which also
includes: Work Injuty ; Household Injury ; Leisure Activity Injury ; Military Injury, etc.

Importance : Sports injuries are more important than the volume or incidence of such injuries
suggests because of :

(1) Historical significance : Many significant clinical observations and subsequent laboratory
investigations began with phenomena, first noted in sports or other use-related injuries, e.g.“fatigue
fractures”.

(2) Intense interest is generated among the public (local, regional, national, international),
among medical personnel and among media personnel.

(3) The highest motivation and the highest performance standards of human activity are found
in sports participation.

(4) The laboratory replicate nature of the activities are unique. Specific, skilled activities are
controlled, prolonged, repetitive and subtly varied. Both the activity and the personnel are predis-
posed to experimintal options.

(5) Some favoritism is afforded the investigation of sports injuries, regarding funds, space and
personnel.

Epidemiology : Statistics of injury incidence and the various factors involved are at a very early
stage of development. Trends seem to be apparent, however. Injury is more common in play than
in practice (1.2 vs. 0.7/1000, according to Whiteside ; AJSM, 1981). From the same article, the
fracture risk in men is 1% in the hand vs. 0.29% at the wrist for all sports, but in football the risk

Key words : sports injury, hand injury, wrist injury, sports, trauma
Address for reprints: Dr. James H. Dobyns M.D.,: 7940 Floyd Curl Drive Suite 900 San Antonio, Texas 78229, U.
S A
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is 3.5% for the hand, 0.7% for the wrist. Data from the cleveland Clinic (Bergfeld ; AJSM, 1982)
indicates that upper limb injury in the under 15 yr. old athletes are most common at the shoulder,
next at the elbow and next at the hand and wrist (16.1% & 9.8%). The relative frequency of
hand-wrist injuries compared to total injuries has been found to be 25% or greater in handball, roller
hockey, boxing, baseball and volleyball ; greater than 10% in gymnastics, skiing, basketball and
soccer. (Amadio ; Hand Clinics ; August, 1990 ; Rettig in Hand Injuries in Athletes-Saunders, 1992).
The profile of injury incidence between fingers, thumb, hand and wrist varies from sport to sport with
gymnastics, showing a 60% incidence of wrist injury, while wrestling shows a 55% incidence of
finger injury and baseball reveals a fairly equal incidence of 35% at the wrist, 25% at the thumb and
30% at the fingers. Hand contact may be with competitors, with some sort of stick, with a ball, with
various support or retaining surfaces or with other objects. Though most sports injuies are similar
to injuries from other causes, sports are particularly interesting in that there is a fairly consistent
pattern of common injuries and in many sports there are also unique injuries, seldom seen except in
that particular sport. These unique injuries include, but are not limites to: jersey finger in football
(Internatonal and American), climber’s finger, “skier’s thumb”, three varieties of “Gymnast’s wrist”,
“bowler’s thumb”, “catcher’s hand” and two varieties of “batters wrist”, to say nothing of “tennis
ethow”, “pitchers elbow”, “swimmers shoulder”, “sharp-shooter’s palsy” and other similar unique
afflictions, more proximal in the upper limb. In the case discussion section of this presentation, a
random selection of both common and unique sports injuries to the hand-wrist area will be presented.
Many injuries which are common in sports, including some of the unique injuries, are due to repetitive
trauma, though these injuries are perhaps better known to the public from the many “fatigue
fractures” of the lower limbs, most commonly seen in college and professional basketball players.
Studies suggest that 39-50% of participants in sports will suffer injury and that 25-50% of these
injuries will be overuse injuries.

Pathophysiology : Bodies are very capable of adapting to changing demands, provided these
demands are not too great, too swift or too frequent. The adaptive changes in many organ systems
have been studied and programs of gradually increasing stress tolerance are well known. Muscle
mass increases ; metabolite concentrations are altered ; capillary density changes. Tendons increase
in cross-section area, increase in collagen content and cross linkage and show changes in the ground
substance. Bones remodel from stress loading or unloading. These mechanisms are seen most clearly
in the conditioning of the athlete for sports competition and in the failure mechanisms of “mi-
crotrauma” which can overwhelm a tissue’s normal adaptive capacity and initiate a repair process.
Unlike the supraphysiologic stress which causes complete anatomical and functional disruption,
tissue function is maintained at a certain level and continues, while the healing process initiates and
progresses. Early stages of this type of injury are still being defined, but they seem to involve both
mechanical and metabolic changes. Changes in volume of tissue may be so dramatic that “compart-
ment syndromes” develop with sufficient pressures to deprive tissue of circulation. Nerve changes
from both pressure and stretch develop with eventual signs of clinical neuropathy. The first clinical
stage is “inflammation”. Proliferation and maturation of tissue occur, but these stages are often
interruppted by recurrent injury if stress continues, as is often the case. An understanding of these
processes is fundamental for conditioning the athlete, monitoring the performance and, when neces-
sary, identifying and treating the injuries that occur, even those that permit continued function. It
should be noted that all tissues participate in the reactions to stress, both at the adaptive level and
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at the injury level. Skin, sub-cutaneous tissue, bursae, fascia, nerves and their specialized endings, vessels of

all types and sizes, muscles and their origins, tendons and their sheaths and insertions, joints and their

constituent parts, bones and their constituent parts (including physes, epiphyses and apophyses) have all been
implicated in various stress reactions/injuries. Most articles on the subject discuss soft tissue problems and
hard tissue problems (bones and joints) separately, though the pathophysiology is the same.

Philosophy of management : Not only is the human animal engaged.in a great laboratory experiment in
unique and repetitive stresses, while involved in sports preparation, performance and rehabilitation, but the
medical managers of this experimental amimal are constantly trying to “by-pass” or improve upon nature.
The most dangerous methods are those that manipulate physiology, metabolism, etc. such as “blood-doping”,
use of steroids and androgens, etc. but even in the neuro-musculo-skeletal arena, constant and only semi-
rational methosd are tried. These vary from simple use of wraps, pads and splints to protect injured parts
to anti-inflammatory medication, ice or other local anesthetic agent to surgery, not just to treat but to
maintain or minimize loss of “performance time”. The extremely high motivation and astounding capability
for denial of these performers fave always made it difficult for them to be restrained and their amazing feats
of recovery, both real and apparent, are legendary. The rewards of athletic performance have always been
esteemed, sometimes to the point of addiction, but the last two decades have seen such astronomical increases
of income at the higher levels, of special treatment at the lower levels, that a benevolent vonspiracy has
arisen, aimed at the goal of maintaining performance to and beyond the limits of reason or physiology.
Income and adulation are often kept at the expense of permanent damage. If there is a good side to this
athlete-as-invulnerable syndrome, it is that management methods to return any and all function, as early as
possible, are continually being sought and some of the techniques and methods have given rise to advance-
ment throughout the field of injury management, such as early repair of destabilizing bone and joint injuries,
use of the CPM devices, rehabilitation and conditioning from the beginning of the injury period and better
protective devices. Interestingly, the athletes themselves seldom protest the exploitation, though they have
begun to avail themselves much more of legal poultices for their pain and disability.

Review of specific sports-related musculo-skeletal injuries;

General : Some sports, such as auto racing, fullfill a potential for severe, single-episode injuries of all types
from tissue disruption to amputation, but most sports have identifiable patterns of injury.

Upper Limb: The identifiable patterns of injury in the upper limb sports injuries are usually from postural
alterations, prehensile function or equipment, aggraveted by uncontrolled activity, repetitive motion,
force, frequency and time. For some sports the neck, shoulder girdle, shoulder, arm, elbow or forearm
constitute the areas of common or unique damage.

WRIST-HAND : The injuries are similar to those described for the body as a whole and the upper limp, with
variations dependent on the anatomy and the special functional capabilities of the area. Some of the
common and some of the unique injuries will be discussed briefly, but the number of total injury diagnoses
in this small area are very numerous. There is hardly any given tissue at any given site that has not been
implicated in an injury problem. Representative cases presented will include: Thumb injury, finger
injuty, wrist injury, bone injury, joint injury, muscle-tendon injury, nerve injury and vessel injury. Finally,
a table will be presented, featuring the currently known common and unique injury patterns for many of
the sports.

Thumb injury are common because of the strength, stabilizing effect and prehension-closing function of
the thumb. Sprain-to-rupture of the ulnar collateral ligament is so common in skiing that the reference name
for this injury has changed from that of “gamekeeper’s thumb” to “skier’s thumb”. Criteria for open repair

are still debated, but this treatment is increasingly commonly utilized for the sports injury. Dislocations at
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the thumb carpo-metacarpal joint are also very common injuries, particularly as fracture-dislocations (Ben-
nett and Rolando types). The more common Bennett type is often treated successfully with closed reduction
and percutaneous pin fixation (Wagner nethod or other), but the more comminuted variety are usually opened
and repaired. Inrecent years with the advent of basketball players, who play “above the rim” and frequently
intimidate with the“power dunk”, dislocation without fracture is becoming a rare but unique injury in the
sport. Almost without exception this type of injury in this type of athlete needs open repair, either to tuck
the peeled first metacarpal base back into the sleeve of periosteum and ligament from which it extruded or
to aubment the totally dis-rupted ligament support with a reconstruction (usually the Eaton-Littler stabiliza-
tion with FCR tendon slip). “Jammed finger” injuries are common in a variety of sports and run the gamut
from explosive fractures and dislocations to the more common fingertip injuries (drop, mallet or baseball
finger), which is usually an extensor-tendon-insertion rupture without or with a bony fragment in the adult ;
a physis fracture, often with nail base dislocation, creating an open fracture in the child. Wound care and
stabilization, preferably with the nail, is the preferred treatment in the child; closed stabilization is usually
satisfactory in the adult. Dislocations and fracture-dislocations are common at the PIP level and also may
be open injuries. Wound care, reduction and early mobilization within the stable and comfortable arc of
motion usually suffice for these injuries, but tissue interposition, comminution or large ragment instability
may give reason for open repair. At the MP level, dislocations, both dorsal and palmar occur as well as
ligament rupture and fractures, but a unique injury is that of subluxation of the central extensor tendon,
usually to the ulnar side. It is also interesting that many of the dorsal and all of the palmar dislocations have
tissue interposition, requiring open treatment. The extensor tendon subluxation can be treated satisfactorily
by closed reduction (Passive extension of the joint will usually do this) and maintenance in this position, first
is a staic splint and later in a dynamic splint, permitting graded increases of flexion. Other intriguing tendon
injuries in the digits include “jersey finger”, unique to both types of football and the “climber’s finger”, unique
to rock climbing. The first is an avulsion of the insertion of the flexor digitorum profundus tendon (strong
preference for the ring finger, but seen in all digits) ; the second is a rupture of the pulley system, beginning
with the A 2 pulley but possibly including some or all of the others. Both injuries are poorly reported, poorly
referred and therefore often seen late when the best potential for treatment has passed. Direct repair works
well when feasible, but most are treated with late reconstruction or not at all.

An interesting variety of fairly unique injuries are seen in the hands of boxers, ranging from a massive
accumulation of callus and/or fibrosis over the dorsa of the knuckles (a problem even more common and
dramatic in karate and pelota performers) to the amateur boxer’s fracture, metacarpal neck or CMC fracture
at digits four or five, to the professional boxer’s fractures such as fractures of the metacarpal neck or shaft
fracture of digits two or three or more commonly, carpometacarpal joint injury at the base of metacarpals
two and three. Reduction and closed support treatment are usually adequate for the bone injuries, but the
joint problem is often repetitively injured and fusion may be required. In addition to the tendon problems,
soft tissue injury in the hands include : the perineural fibrosis of “bowlers thumb”, and digital/palmar arch
arteriopathies in baseball catchers, handball players and pelota players.

All the injuries seen from any cause may be seen in the wrist of the athlete, but there are interesting and
sometimes unique patterns. Among the soft tissue injuries reported are :

1) Tendinitis and/or bursitis occur at almost any sheath or tendon impingement area around the wrist,

but rather unique instances of extensor intersection syndrome occurs in weight lifters and rowers; 1 st,

2nd and 3 rd extensor compartment syndromes in golfers; 6 th extensor compartment injury in racket
players and golfers; the FCR flexor compartment in golfers. Preferred treatment for all these entities

is that of rest and a graduated return to active performance with revised technique or equipment.
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However, surgery is sometimes necessary and may vary from excision of adventitial inflammatory or
bursal tissue to release of of a tendon compartment to reconstruction of a tendon or its compartment.
2) Nerve irritation syndromes are relatively common and include the ulnar neuropathy of the cyclist,
the carpal tunnel syndrome of the golfer and other sports participants, the posterior interosseous nerve
syndrome of the gymnast, the radial sensory nerve syndrome of the water skier. Treatment consists of
rest and traduated return with revision of the equipment or the technique or occasionally surgery.
Surgery, when used, may vary from nerve excision (PIN) to lysis (RSN) to release {(median and ulnar
nerve main trunks).

3) Amputations, partial or complete, are hazards of water-skiing, rodeo roping events and other
activities where something is looped around a digit or hand. Treatments for problms of this type are
those of revascularization, replantation and repairs of the other damaged tissues.

4) Most common of all at the wrist level are the various fractures and sprains, not differing from similar
injuries from other causes, except in the patterns seen. An injury unique to the vibrations of a palm-
grasped stick is the hook of the hamate fracture, seen commonly in baseball and golf. If diagnosed early,
chances of healing are good with support and diminished function of the ulnar digits and wrist, but most
such injuries are seen late, or in patients who feel that they cannot be inconvenienced by such treatment.
In these groups the treatment is excision of the hook with the chief concerns, being approach (carpal
tunnel better than direct in my opinion), avoidance of neurovascular injury and special attention to
smoothing and covering the rough and retained surface of the dorsal fragment. Scagment. Scaphoid
fracture is particularly common in the hand-impact sports ; football, basketball, volleyall and hockey and
so is the ligament analog of the scaphoid fracture, the scapholunate dissociation. In basketball, where
players with loose-jointed and ulna minus wrists are quite common, bilateral scapholunate dissociation
and other carpal instabilities are fairly common. Internal fixation of scaphoid fractures, often with a
Herbert screw, has become quite popular but is not really necessary unless the scaphoid is unstable or
missing bony substance ; in the later case a bone graft is also needed. SLD can be treated by repair and
reconstruction of the soft tissues, if arthritis is minimal and there is easy reduction and if the athlete is
willing to give such a repair time to fully heal. Otherwise, an intercarpal fusion or some other type of
salvage procedure is preferable. The same philosophy holds for the other types of carpal instability.
Combinations of injuries, all appropriate to particular type of stresses imposed by the athletic skill, are
also typical of sports injuries. Bowlers, may have the“bowler’s thumb”problem, but even more commonly
will have“bowler’s finger”problems, which are tissue hypertrophy and joint stiffness in the“insert fin-
gers”. Golfers may have a spectrum of problems, involving the thumb axis, from arthritis of any or
several of the joints (usually the CMC, STT or RS joints) to one or several soft tissue problems in the
same area (trigger thumb, EPL tenosynovitis or FCR tendinitis, 1 st extensor compartment tendinitis).
Gymnasts have multiple problems at the radiocarpal level, including dorsal radiocarpal impingement (c/
s PIN problems), ganglions and scapholunate dissociation. The same loads also lead to physis injury just
proximal to the radiocarpal level and other carpal instabilities (radiocarpal, midcarpal or combinations
of instabilities). An interesting group of gymnastic problems are the many ulnar-side wrist problems,
which are associated with an ulna plus wrist (TFCC injury, ulno-carpal impaction syndrome, lunotri-
quetral dissociation, meniscoid tear, instability of the distal ulna, ulnocarpal ligament instability). The
natural incidence of ulna plus wrists is increased in the gymnast by a significant number of radial physis
injuries, which slow the length growth of the radius in proportion to the ulna. Treatment of these
problems often includes a restoration of forearm length balance with the primary reconstuction.

Treatment is best started with early diagnosis, but symptoms are often denied or hidden. Rest, gradual
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return to training and modification of techniques or use of protective equipment may permit a continua-
tion of competition ; most surgery does not permit this. Some surgery, such as equalization of forearm
bone length ; ganglion (cyst and/or nerve) and impaction area debridement along with a repair of the
scapholunate support system may be needed for comfort in ADL activities; stopping the excesses of
gymnastic stress is often enough. One of the unique injuries in baseball, that of hook of the hamate
fracture, has ‘already been discussed but there is another, “catcher’s hand” which is a vascular injury to
the palmar or digital arteries from repetitive impact. As anticipated, such problems occur also in
volleyball, pelota, handhall, karate, judo and hockey. The ulnar artery is most often involved, because
of its exposed location and the use of the ulnar palm as a pressure or even percussion tool, but the
techniques of a particular sport determine the area of involvement (digital arteries to the left index finger
in baseball catchers ; multiple digital arteries in karate). Treatment begins with rest, avoidance of abuse,
stopping the use of nicotine in any form and continues with alteration of technique and equipment,
medication if needed, surgery if needed. Surgery, when used, may vary from sympathectomy (at various
levels) to some form of vascular reconstruction. Any or all of the single-episode or repetitive trauma
problems seen in the wrist-hand unit occur at some time in the activities of the sports fraternity. A book
could be written about the injury, repair and rehabilitation data, already available for some of the major
sports, and several papers have or will be written about each individual sport. It has been possible in this
presentation to only give some highlights. The major theme has been that we can and must learn much
from the unique injuries and the repetitive injuries that are being offered us in the massive natural
laboratory that sports participation is providing. There are many such injuries yet to come to general
attention. A simple table of those unique injuries that we do know about and the related sport concludes
this paper. Not all sports are included, but they will be added as information is acquired. The unique
and common injury column for those sports, which are included, is not yet complete and certainly not yet
accurate, but as with the table of elements we know the answers are“out there”’and we will gradually

acquire them.
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