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Free and Island Flap Transfer for Soft Tissue Defects
in the Hand and Forearm

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

Various kinds of flaps have been utilized for reconstruction of hand and forearm skin defects.
From 1972 to 1994, 143 patients with soft tissue defects in the hand and forearm, excepting finger tip
injury, were treated with either free or island flap transfers. There were 118 males and 25 females, and
their ages at operation ranged from 8 to 86 years with an average of 40.1 years, Reconstructed sites
were the thumb in 69 cases, the finger in 42, the hand in 30, and the forearm in 4. The recipient con-
ditions were amputation in 72 patients, crush or degloving wound conditions in 50, burns in 3, scar and
contracture in 6, arteriovenous fistula in 8, and other other conditions in the remaining 6. On 79 pa-
tients, 82 free flaps were used. Donor were the toe in 21 cases, wrap around flaps in 20, hemipulp flap
in 11, peroneal flap in 8, and other flaps in the remaining 4. In 64 patients, 64 island flap were used.
Donor flaps were radial forearm flap in 28 cases, digital island flaps in 25, posterior interosseous flaps
in 7, and dorsal metacarpal flaps in 4. In the free flap transfer group, 77 flaps survived and 5 failed
(6.5%). An island flap was used in each of 64 patients. Sixty-two flaps survived and 2 failed (3.1%).
Among the 5 failure cases, 3 were dorsalis pedis flaps. The two free flaps were utilized on the patient
with arteriovenous fistula. The two failure cases in the island flap transfer group were posterior
interosseous flaps,

From the points of view of operation time and success rate, the island flap transfer should be se-
lected whenever possible. In cases with thumb defects, multi-finger defects, or large tissue defects, a
free flap transfer is indicated. In patients with tendon defect in the dorsum of the hand, the radial
forearm flap is recommended.

LUBREREZRVLTE, AiloBREAZREL, B

OFEFOBEBIZDOVTER L7,
FOBREAERIBE B I BEEOFHD 1 DR 4 %
WEBBBEIEZWZ EFEITONE, FOEEIR, K
BT T, MR E0RELEBIFET A7 gL U-ERL, 1994 F6 A CIZHEEBLY
DThHD. SH, bbhOBB BT IERERD EREREHNT, F, FHOBTHABRREIZN LT

L ® i

Key words . free flap, reverse flow flap, island flap, hand, radial forearm flap
Address for reprints . Hiroshi Yajima M.D., Department of Orthopaedic Surgery, Nara Medical University,
Kashihara, Nara 634, Japan.
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FMEITo7- 143 EP 146 B E L7z, 4B, fBRE
BRI L TR ERIEBA L7, Beid 118 #,
TS BIT, EFE8 TS 86, FH 401 F
Thol. BFIZLHEERCIIEEL 69§, Rig
MH/NEDT 3B (42 B2 ), FERAT 30 B, ATBEATS
BIThor. e LioREBIE, TR T72 5, #40,
degloving $EGF OB RIEA 50 #1, #4473 6,
RIRAS6 Bl, BEVEIREL B Bl, 2O 461 TH 5.
WHEFRE L TCHWAb 01382 (T961) T, Fr—
& wrap around flap #%20, hemipulp flap #% 11,
ETrfot18 (1741), BHEA$21 (19 %), peroneal
flap %8, ILEHEFD3, WHEEEARD 1 THo
7o, BIREMRLIMBICH LCMBERFFEHL, 20
WERITRTRERE 2% 28, BEMERTT, RERE F25
25, BHIFFERL THo7. 2BEHBREFO 14
LRI R, BREMER, BURFEFOEFIEIT
HEARE LTRBITLE:. BHEEREZHMEITALS L,
18 Cix wrap around flap 7719, IREIIRE F+4° 20
EZDL2OFEL, Fofh, RERFLBIMEEIZ
n#FnS, B, hemipulp flap EFNEFNT TH o
7. BTIREAOEFIHVONTW2S, Bl
REBRBELMFEHIN T, FHTIEATBERS
16 L EbHE L, MOBEMBES, peroneal flap, &
BRREEPERINT W, BIROERIX 5 Bloi
THh-oT:h, IKEEF & peroneal flap WS 1L
Twiz (Table 1). EEICAS L, GHH it
wrap around flap, @R, BBIRNEF, ATRIR FA°
£ VST, degloving BERLBBEAIL &0

EA

-

BEERBICH L T4 ORIV LRTED, &
NODOBIGIEIBEIZ L > TER o T/, KIBIX 3 H
DHTREEFH & peroneal flap 2V ST/,
HEREH L CERRERERFECALR TV
(Table 2).

% 2

BEREERTIT 12 B0 EE L, 5 RAIEIEICIE-
7o (EEEIII%). BRERTIEE2BIIEEL, 2
BIZRIEIf o7z (EFEFE96.9%). BEEFFOEHY
BlOI 5 4BIETHERERFTHo7/, T, 2D
L 2HPBBIREIIS L TRV DO ThHo7. BIR
BACHERIE->7-b DI, 201 bBEBERTH-
7o, REBROREL LT, 4FAIETRELER A%, 2
FliitomEN EEfF%, 1 #id PYFA 12T granu-
lation # HIF T OMFZ 21T 72.

% %=

Lister? EOEFIZE LT, local, regional,
distant ® 3 DIZHELTBY, LLAE LD %
Table 3 127R¥. /NEHEERETIEVHY 5 local
flap 2SHISIZ 2 B4, FNLL EORIBIZH LT,
regional & % \»iZ distant flap 2SS 3. DI,
7%l free flap 2SHW L NEEEADH - 7285, &I
BLAORMVEREN, FOBGEBEREENTHED
MR THAB. —7, regional flap @ axial pattern,
TebbBRERPLECBVWONE L)k &
DR TIREIRE F (neurovascular island flap,

Table 1 Reconstructed sites using flap transfer (146 cases)

thumb | finger | hand |[forearm| total
wrap around 19 1 20
hemi-pulp 7 4 11
dorsalis pedis 8 7 3 18
toe 1 14 21
peroneal 1 5 2 8
latissimus dorsi 3 3
medial plantar 1 1
radial forearm 8 4 16 28
post. interosseous 1 6 7
digital island 20 5 25
dorsal metacarpal 4 4
total 69 42 30 5 146
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Table 2 Transfered flaps and patients disease (143 patients)

amputation | skin loss burn | AV.F | other
wrap around 18 2
hemi-pulp 3 8
dorsalis pedis 3 8 1 5
toe 18
peroneal 2 2 2 2
latissimus dorsi 2 1
medial plantar 1
radial forearm 11 15 2
post. interosseous 3 4
digital island 17 6 2
dorsal metacarpal 4
total 72 50 3 8 10

Table 3 Types of flaps

for hand and forearm recon-

struction
RANDOM AXIAL
Local Transposition Axial flag
Rotation Advancement (V-Y)
Advancement Modified Kutler
(rectangular) Stepladder

Regional Thenar
Cross finger

Distant Chest
Abdominal wall
Cross-arm

Neurovasucular island
Digital island

Radial forearm

Post, interosseous
Dorsal metacarpal
Flag flap (Kite)
Groin

Hypogastric

(Free flaps)

Rose flap) I UH L TANETEHEERDITL A L
OB RKBICH L THwb RS, —F, HiTHE
BEAIEES L OFROBRICACShTwaY. o
WATHEBIREE # 12 1976 48 Bostwick &1 238 L7
temporal artery island flap & ¥ T, F D%
peroneal flap, tibialis anterior flap EOHEITH
D, FBIRERICETAEENMEIITORATNS
BEDAHZALDFEIOWTRTAHTH S, &F
MEOFADIGHAEHHEER I RITH Y, £0E,
BEMES, WERESR, TUPFERLR EYITHE
FERELTHVWONA L) IR o7, ZDLHPTERD
—BHCEREEN TV EOPRBEEREARTH DL, KRR
REREERFNERETAIERTH D, HKA10XI1H5

cm BERRITETHS. FROELIIEFTIES
THY, FrTHEEROFTROFIROBKIERET
BEFTHL. BEEFORAOBRIL, B, W,
BEREBICRINTELIETHY, BaDy 4 TOK
BE-gmcERTERY. L2, BV
1D degloving $BIE2x L Tt sensory flap %5,
B0 /RIBIZ8F L T3 neuroosteocutaneous flap 75,
BERIEE LD FEOE FRIFIIR L Tk tendocu-
taneous flap ASEMZ% 5. KEOBRADOR ST,
REBOBR T, BEVRENOBRIEEICTEL
EzbNA, FHIIBLTERTLIALLTIL, SR
DL THAHY, ML TIEERD S i Allen
test #1752 &, TLBEEZRWLBEIE, HED

737
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Table 4 Comparison of radial forearm flap and dorsasis pedis flap
for hand reconstruction

Radial forearm flap

Dorsalis pedis flap

Artery

width (max)

Tendon

Nerve (VNG*)
(sensory flap)

radial artery

10X 15¢cm

PL, FCR, BR
rad.n.sup.branch
lat.ant.brach.nerve

dorsasis pedis artery
10X 10cm

EDC, EHL, EHB
sup.peroneal nerve
deep peroneal nerve

Bone part of radius metatarsal bone
Difficulty easy difficult
Transfer pedicle transfer free transfer
Morbidity (functional) minimum problem
(cosmetic) problem minimum

BNOBENEHE7-0, bhbhlBBOBHE% Rk
Ao T 3Y . FAOEBEROREN LS OILE
EEFVHA. RERTHBHEREIFFICELL TS
Y, BIBEEZF & OB % Table 4 [2RT. REED
morbidity {2\ Ta B &, HEMIIITIBEF DN
PENLTEY, EFRIIEFEROFTIEN TS,
b B A AFMEEH, WEO T T MOV TIIERK
HREHFOEPER T A, FTRBERTZ
BL, MmfT, £4, Wik S THEND LHEICIEE
EERETBIRT REEEZTVS.

ZOEIITF, FiROMTHBRBIH L TREA D
HREEMTONTE 2N, BAERS IE 2 T2 H#EE
FUTIBRS, B3RO KB L TE, BEik
FREE—BIREEZZ TS, 72721, REHIKE
VWi4 i hemipulp flap OBHIZ 42 5. ELRB
L Tix, wrap around flap B8 —HIE T, SEE
R RBOME IZHEND 5 H61E, BEMEHEER
FEIRENG, T/, EFACE - TIIRIBHEL K
5. BB KAEI L CREE R R R ER
%3 (Rose flap) H5EISIC%: 5. degloving 8% -
oL THREFERARPHHERRBIRE NS, FEHEH
DOEBRBICH L CIIBEHAKEFH 5\ id peroneal
flap SOBEHFF BN 2 5, EFIZ L » TR
BEHFVPEVWLNLZEbH S, EMOREBTIRAE
BELETLD, EEEAVLVELLEEZLTNS.

MERBOMBEELH Y, BHEFIERCTE 2 ER
v, 72770, BRBOXREBEED BEERE
FEE—BIRET A, FIMOBKFEREBICR LTI
peroneal flap %3 UCOBEMER B L 5. D
THREFRELFEICEEEFRAIROBEL T
5.

= B

F, BORIPEMREICT L CERERIIFERICE
HeBRETH- 72, IR, BoxBEEDER
WWERTBE RS L VBN Th o7z, 2720, B
12t L ClE wrap around flap 28— @5 & & 2 5
N7z, BIBROBEAERIBICT LT, EEERICL
LEEFERTH /.

X 73

1) Bostwick, J., et al. The reverse flow temporal ar-
tery island flap. Clin. Plast. Surg., 3 : 441-445, 1976,
2) Lister, G.. Operative Hand Surgery (ed. by Green,
D.P.), 2nd ed, Churchill Livingstone, New York, 1839-
1993, 1988.

3) %BBLR 1 : Reverse flow radial forearm flap i=
LBFHoBE. HF<E, 6 853-856, 1989.

4) KRB FICBILFEER—BRES % Flic—.
- 94, 341 1021-1026, 1991,
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Posterior Interosseous Island Flap

Goro Inoue
Department of Orthopaedic Surgery, Nagoya University Branch Hospital

Between 1088 and 1994, a distally based posterior interosseous island flap was used to cover skin
defects of the hand in 50 patients. There were 43 complete successes, two marginal necroses, one 50%
necrosis, and four complete failures, The main advantage of this technique is that it preserves the
major arterial supply to the hand. This flap was effective to cover skin defects on the back or front
of the hand, or those in the first webspace after correction of an adduction contracture of the thumb.
The posterior interosseous island flap is a treatment of choice in many reconstructive procedures of the
hand surgery, but needs skill and experience if errors are to be avoided.

i L ® Il

IR E I EIRRL F 13 1986 48 Penteado® 12 ko
TRESNEHENTF LVERTH L. ELTEEG
ERIAT o 72 50 IO BB HBIRE # O BB % T &
FRERBAT 2L L b1, ZORESS L UIHE
DWW THRRS,

i &

BB BRI ROREEA 1/3 CRE-EBIR L D 2L
TEEE*E#EL, ANASEMEOT %@ THEH
EWZAB., 72 BT R I Lok, BB MER
EREFRMES (ECU) &/NEEEME (EDM) &
DM fascial septum = FEAT L CHEMUBREG A
LR CRIBHEIRO TR L ME$ 5, EOMICH
BEEHNCHEEE C 10—-15 ROEHEEMET 5. fEo
T, STHHEHERE IR EHER & PRk E
distal base & 9 5% fasciocutaneous flap T & 5
(Fig. 1-a, b).

F WM OA K

HEMBIROAETIZ LRSI L L R AR
ERBESEECH B, REERZERO 2.5cm FALA
HEEERE oy TH Y, = A pivot point &
%%, pivot point PSR F R AVEBLTEER
T COEESUEL T 5 pedicle DEXTH D,
FREIVENTERFREERT S (Fig.2). HU%E
R hige, MEMBR: OWESEREZFEL, T
17> T pedicle ##2 23, #HEMERIZEWV 1/2 T
BIEEICEBEEAIOTEEL2ET L, IERELH
I} % 72 % fascial septum % K & { &® T pedicle %
552 EHREITH B, FREFH2 ) CHREMBIRIE
FERrETTLEICRED, brHEIOHi-r
BRWERESIETH L2 5. b X]10cm BED
BEHRTR I RKORE2 &0 A5 THFTHBN, %
hINKREVERTE (FIIEVSHEI) 2K LD
BREEDINRETH D, pedicle % [RIAFH RN
WERE CRIEEL, T TREHEIRY HRUNTS.
Z OB TR E MRS F ORB % E 5, ECU
AOWNVEIRETET LI LD HLOTEELET L.

Key words . posterior interosseous artery, reversed, skin defect, hand
Address for reprints . Goro Inoue M.D,, Department of Orthopaedic Surgery, Nagoya University Branch Hospital,
1-1-20 Daikominami, Higashi-ku, Nagoya 461, Japan.
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PIO vessels

superficial
fascia

fascial
septum

Fig.3 Transverse section at the middle third of
the forearm, The PIA lies in the fascial
septum between the ECR and EDM. The
PIA runs immediately beneath the superfi-
cial fascia of the dorsal aspect of the fore-
arm,

PENOTROICEFIRZLBE LI L,

donar site DEPEEABEUL DI W EH TR
5. —F, REELCEMEEISH 7 OR IR
Lizd wZ e, BN THBERMEERET 20
FOBEORERESD LI L, BREHEELREL
RTNI L RETH L. BETEN AL T 23
IR, mMEREGEBITONLG, BRERGEDOHIL
1243, pedicle # #1835 % & %1214 fascial septum

LhkEXLEDTHSLZ & (Fig. 3), pedicle DEXRIZ
S EF 32 &, W77 pivot point T pedicle @
BiRrBET AN CTFHEZNEET 52 L DS
BETHD.

ZOERFEFEBRUFESTOEZERE, F—HH
RO RERES - & I WEETS
5, BEROBEEEIIEEORBRTIIEBR WD 5\
B/ANEPIPREI LAV ETTH B, HRIIHESL
EOTELTIUEHIE PIP AL NV CHET R
THh.

X 23

1) Bayon, P, et al. Anatomical basis of dorsal fore-
arm flap. J. Hand Surg., 13B : 435-439, 1988,

2) Costa, ]., et al.. The distally based island posterior
interosseous flap. Br. J. Plast, Surg, 41 @ 221-227,
1988.

3) IALEE i : Posterior interosseous flap. FEAVF},
29 : 610-612, 1986.

4) Penteado, C.V., et al. The anatomic basis of the
fascio-cutaneous flap of the posterior interosseous
artery. Surg. Radiol. Anat., 8 : 209-215, 1986.

5) HHFTEA i Posterior interosseous island forearm
flap OFFER. FEHHL, 32 1 643-647, 1989.
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Repair of Hand and Forearm Soft Tissue Defects
using Various Flaps

Kiyvoshi Onishi, et al.
Department of Plastic and Reconstructive Surgery, Toho University School of Medicine

Soft tissue defects on the hand and forearm need to be closed with a view to achieving not only
functional improvement, but also a good cosmetic outcome. To close such defects, there is a choice of
several flaps, including 1) local flap, 2) regional flap, 3) reverse flow flap, 4) free flap, and 5) distant
flap. The techniques used at our department are described by region.

1. Dorsum of the hand

Reverse flow flaps, such as reverse forearm flap and reverse posterior interosseous flap, along with
the development of dorsal metacarpal flap have greatly improved the outcome of reconstruction.
Variations of dorsal metacarpal flap developed the arc of rotation to attain wide flap coverage.
Reverse flow flaps are raised as adipofascial flap to achieve a good cosmetic results and as composite
flap to improve function.

2. Palm

As with the dorsum of the hand, dorsal metacarpal flap and reverse flow flaps are used to cover
defects on the palm. These flaps are raised as adipofascial flaps. Closure is completed with an addi-
tional skin graft from a non-weighbearing area of the sole to achieve a satisfactory cosmetic result.
3. Forearm

There are more choices of flaps for defects on the forearm than on the hand. Reverse flow and
antecubital ﬂaps ére used. For defects of the proximal forearm, particularly the elbow, recurrent flaps,
such as radial recurrent, ulnar recurrent, and interosseous recurrent flaps, are also useful. A superfi-
cial brachial flap based on the superficial brachial artery is an alternative technique, Even if the de-
fects is large, one-stage reconstruction is possible if combination flaps are used.

When performing reconstruction of the hand and forearm with flaps, it is important to use the
best flap for the individual patient. It is also important to keep in mind that the previous best choice
is not necessary the optimum one at present.

i, BEIENRELD LI, FRNTRECEBRL &
LI TOMUEMFHEZIRL Z2FOER L. T4
F - AR E WA RIS B BRI & BB bbb, SR IN TR RrL, ERETY

I U ®IC

Key words . hand defect, forearm defect, reconstruction, flap transplantation
Address for reprints . Kiyoshi Onishi, M.D.,, Department of Plastic and Reconstructive Surgery, Toho University
Hospital, 6-11-1 Omorinishi, Ota-ku, Tokyo 143, Japan.
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ERfE L - HIRBIRAE T, SHTH, EERMEH
Wi —HREESEEN L Lo TWwh, AR TIEhN
bWt - T 6 F - BIBE HHREHEE R IBOBEI
DWT, FERFICLIBEZPLOHRET .

I BRIZH/~--T

HEBXIBOBEEICH o TiE, BBERORE:
HEFHROERIEELRRA VM eRBE, L)bITE-
FOBEIZ BT, BEEOWEDL S5 Z L4
5, BHETH LI Lh CBEFE~ORE b S ICE
E, MENT VADQENFHELERT AL LIFTE
L b,

Fhbh, HEMTHBTFRERFIFINLER
MORBTH, REBR EHZGEEORMUL - RE
FEERR, WROFLFEOBMRER IIRG2Y
BRI L AEERRBOBEICH 2> T, F0FE
OERE, ORFEAORBE FOEATEHESR (BIIk
Bf) OFERAOEBEAFO L EFMHICL YR
L0 25D, cnsBaArS, B
WTWAEZREHEFORBIZ DWW TEHAIICEERT B
(Table 1).

m H

fER, HELR/N S HRIBISE L COER S EEES
7, MFEEREL T X BB & BRITH 72 B BrbETT &
fToTwiz, L L, STERAORS EERRFE

FORFKE, ThRHLBEICEGINEDVILEILED
oL, TORBERET KEmEL, HETIEFR
DEEL>TWA,

1. FhFEH

kite flap? % flag flap® % &, WEIHEER % Fl
BLAEERIHINEITHEAOLOPHESNTE
7245, 1990 4F Maruyama I, reverse dorsal meta-
carpal flap #EL720. AgHE, FAME IR
e L FERNERTEMEIL SN >OH 5 IR
1ZBWT, B kite flap % flag flap, Earley!
D4 7= dorsal metacarpal flap 72 CKBLHRE K
DEAB L FBBINLREFHT - KBEFTH 5.
BFROFYAL i, BHRFERSEF P E 5
£ BHE RS EOBEBIZIT) b0EFEARR LTS,
fesk, NEAT - AT E RS NAV SN2, RERT
Mg —BAT LT 5 cycle ROMEEST, FEIPD
OEBEHANL2MITEESY & 5B A L D REHIC
dorsal metacarpal flap & LT& 5 %2, EHEBIZ
proximal - distal base & L THBT <X Th 259,
EHENEOFE, axial ZMTHER, BEEE LD
MERZRBORE, THA Y OTRZEL YL O
JI—3a il BHAIEETRECH S (Table 2).
X D EEHEEIT AR (KL, £ Tk DIP
MEHRE - REEEE T ©, PR CIETFHEE TR
ABERVEME TEL, FELZEUDRVEROBEIC
vz bdstspln,

Table 1 Various Flaps for Reconstruction of Hand and Forearm Soft Tissue

Defects

Dorsal hand | Palm |Forearm| Total

Dorsal metacarpal flap 61 - 14 2 7
Dorsal metacarpal adipofascial flap 3 3
Forearm flap 1 1
Reverse forearm flap 5 5 1 11
Reverse forearm adipofascial flap 5 2 1 8
Posterior interosseous flap 1 1
Reverse posterior interosseous flap 5 2 1 8
Reverse posterior interosseous adipofascial flap 2 1 3
Abdominal thin flap 4 2 6
Antecubital flap 3 3
Radial recurrent flap 13 13
Ulnar recurrent flap 11 11
Interosseous recurrent flap 4 4
Superficial brachial flap 5 5
Combination flap 2 2
Total 82 29 45 156

cases
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Table 2 Variation of Dorsal Metacarpal Flap

—

. Standerd type: Proximal base
Distal base

. Free desinged flap

. Plural flap

. Multi-pedicle flap

. Extended flap

. Axial dorsal metacarpal VY advancement flap

. Compound flap

. Sensory flap

. Adipofascial flap

. Perforator flap

. Long vascular pedicle flap

= O O 00 ~1 P Ul I DD

—_

2. SRR
FITHEROERIE, T - BELFRKIZ, F0E
BIZOKRERESE L5 Lz, HITHRTRER i,
FEMELHEHETLHOQOMTIIEEL, THET
(R FEIEC B A BHEORRIE . —F, W
ITHEERERERIFENEOREIEI 2V O, 20
MATIERTE WERC FARERM 2 & e D EZ &L N
LTHEN, MEE~ORLLEN, pivot point D
B ERAELICETFETY. wFhogh b,
FRELER I 4 ~ bem FCREIEET, ThU EofER
TIIHEMOBASLEE 2, BHETH HEIHIC
HROBMREZERT LR EGRAELTETLNA.,
ZOIzHEETCIEFE (JeEE) & LCHY, B
EREICHEZToTwWA, ZHIL D, EHERIEEE
OBRBELXIILDHE L, BUERFOBT L2 UBEEE
TOREZHE TS, F7-, STk (FBERR)
FIIBTIE, BEERBECHESHE, BUEwEL
EOHLEAEFLELTORRCLY), BHER - MEH
B CEEERICERGFHY BoTwa W),

3. EWESR

EREAD, SHIGRERLEARIE, R,
MERE R ERFERICHIROS HEMIH LS 2B
ERLZFHEVZ L, ETIIETRBEEECEL
§ % thin flap & L, BERETORELZH> TV 5,

N F &

RAEBIEES N, BRI OBHERL &b T
LT&7%, EHOAMHELERTEY, BATIEF
WERERE, WITHEFCHER L A ERYSH
LTwa,

1. BEFFHREERLR
FELFEOEBOMWREIREC RS20, Bl

% - b

OFATFRAEHERGFE LTBLEL, REFM
EXro0EE e AT 5. BEHEMIGELL2EE
OBEIZL NV EENIEN-EREZBLILITES,
2. WITHEREAR

FEEMFEL Rk, HITHABES, STEEEH
BERBLUEHER (BB FOBEIFHELS.

VAl i

BIRE 1225 < OZE58 - RIBRASEEAE L, B RERIER
SIEHER D, B, BRROERPESRBMLLV
5.

1. GEFTHE) 3B - B RAER
9. Antecubital flap?

BEHRE - IBAREER S S 458§ % inferior
cubital artery # EIME &3 EF T, Bibi/ERNTAL
1/2 B R AR LT B,

3. KEREAHE

FHERICRET 5 KAk Y 6 ME & L, LRI/
BansRERFES, HBEHY & RBEHRE
OBEEBICIERATS LY.

B E AL, LB - B E I T o
B EBIRE &S L, B R EEER e o
WEEHALELT S, BRERCESARELEET
TEIITIE BRI b s DRSS N, AR O B
SHILEE 8 om MR TH IS —REH TR TH LD,

REKERFE, FREEG - LhsHIcETT 5
RAKESREEMEL L, ELTHRAMEISIR:
OYEEFELELT S, REMRLEET 203 -
BIIEEFETL 000, ERIZIZSEIIhY, IE
b LB EE SRR S Y,

REEMEERE, B - HERIcETT 2 AR
RIBIR % EME & L, BT R EEEIER - oOys
AR LELT . ABROBBRIERICER, 1
REEEIER » OWA DMV 20, B IERER
EIBIIR % B85 I B 7B & L2 SR @t s

CNHSHEO KR EGEEE L, BT
ZEFLE L, FORFEEINGCIZRAICIIRAR
E%, BICGEAREY, FHCEREEEETE
BIRL, EREREICH LB E 2 RAREE
RORED, ZOMTroREE V2.

4. B bR s

BEREAEEIHEIRE ENE LT 2RATHD.
# BB EBIR S A R IR L, JREREIC
HETAHIRTH B2, #2B5%0ORAMERT L L



F - RUBEE AR R O IB1E 541

HWEENBVWERNE TH A, R _SEmPEIEIC
BoTTHLAMEMIZET 200050, ThaE
M e Lz foE LR s 5. METLEREZIC
I BHEAEDERIUNEL 25D, EEERE LTOS
AL TEET, BMEMICIIFRREROVEDEVLS.
5. EEER

BT AL OORFEERK L TELET L. B
Bz, EEHEES S EEHERIC,T TR
& FHA 2, THESER AN TESHRTEL
LTEEL, RAEMETTHEEREIR - SEEER
iz super charge & 59 NEAMEYEEITH. K
HEORBIZESE SN AERRERTH 5.

v # &=

FEEOERIZH - T, RARRHOBE LD
NG Y AR BRI DS A OEFIIG U7 mEDHE
FEIRTBHZELNERE %L, BEANEOELRIES
HEE0SH#L, A7 0% —T %)) —% tissue ex-
pander 7 SRR I NLFEHROESHIL, S 510
FH - BEEBMORRICLY, BRORT Yy i
SLMICELEL, AW —-XELMT->TLY R
QOL 2 B L-EENEICRD LR ABRIZBVWT
i, BEORY V=¥, LTLOBHEORSY V&~
FCEANWI LR BETAFRBIIHH T EPFELR
bis,

X 73

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

2) Foucher G.D., et al: A new island flap transfer
from the dorsum of the index to the thumb. Plast,
Reconstr, Surg,, 63 : 344-349, 1979.

3) Hayashi A, et al.. Anatomical study of the recur-
rent flaps of the upper arm. Br, J. Plast, Surg, 43 :
300-306, 1990.

4) Lamberty B.G.H., et al: The antecubital fascio-
cutaneous flap. Br. J. Plast, Surg., 36 : 428-433, 1983.

5) Lister G.. The theory of the transposition flap and
its practical application in the hand. Clin, Plast.
Surg., 8 : 115-127, 1981.

6) Ll F Ml WEROBEAE. REO#F, F1IR,
EEAE AR, FR, 104-112, 1993.

7) Maruyama Y.. The reverse dorsal metacarpal flap.
Br, J. Plast. Surg., 43 : 24-27, 1990.

8) Maruyama Y., et al.. Plastic Surgery 1992 Vol 2,
Elsevier Science Publishers : 761-762, 1992.

9) L FE b EABEE REoESs, B1LR B
AR, IR, 3-11, 1993.

10) Maruyama Y., et al. The axial dorsal metacarpal
VY advancement flap for the repair of distal forearm
skin defects. Br, J, Plast. Surg., 44 : 274-275, 1991.

11} Maruyama Y. et al! The radial recurrent fas-
ciocutaneous flap; Reverse upper arm flap. Br. J.
Plast. Surg., 39 : 458-461, 1986.

12) Maruyama Y., et al. The ulnar recurrent fas-
ciocutaneous island flap; Reverse medial arm flap.
Plast. Reconstr. Surg,, 79 : 381-387, 1987.

13) $AR{R#E 1 : Posterior interosseous flap. Fmf\%,
29 1 610-613, 1986.

14) Reid CD, et al. One-stage flap repair with vas-
cularized tendon grafts in a dorsal hand injury using
the Chinese forearm flap. Br. J. Plast. Surg., 36 : 473~
479, 1983.

15) Reyes F.A,, et al.. The fascial radjal flap. J. Hand
Surg., 13A : 432-437, 1988.

16) Song R., et al.. The forearm flap. Clin. Plast. Surg.,
9:21-26, 1982.

17) HFREH M FURFEROLH & variation, T
F48E, 35 53-62, 1992.




HF4£EE (J. Jpn. Soc. Surg. Hand), #12% %45 542-545, 1995

AE T At 3B BIERE 240 0D s R 491 D s

SR S
B R B &-F ) B —
= R A SR # Z

B S F

Assessment of Indication and Disadvantage for the Free Composite Graft
of Skin and Fat

Osami Sumisaka, et al.
Department of Orthopaedic Surgery, Yonago National Hospital

Most of the injuries that cause extensive skin damage to hand and forearm are of roller, avulsion,

and crushing types. In addition to skin loss these injuries frequently are accompanied by soft tissue

defect, fractures, and joint injuries.

Skin defects that are too large to be closed by direct suture are repaired by free skin grafts or skin

flaps., They present complex problems in management.

The free composite graft of skin and fat cover for a defect that requires not only skin but also the
padding supplied by its subcutaneous fat. They are used to cover poorly protected bone and tendons,
But the survival of the free skin graft depends on its establishment of a blood supply from the recipi-
ent site. An avascular bed, hematoma or infection, is the commonest cause of failure to take. They

need a healthy vascular bed to take.

We treated 91 patients (62 male cases and 29 female cases) with such skin defect using free com-
posite grafts of skin and fat. The age at operation was 35 years on an average, The recipient was fin-

ger in 63 cases, hand in 33 cases, forearm in 8 cases.

of recipient to normal skin was excellent.
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Conservative Treatment of Finger Tip Injuries
— Occlusive Dressing Technique —

Kazuki Sato, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Since February 1982 over 600 cases of finger tip injuries were treated conservatively using
aluminium foil (occlusive dressing technique) at our hospital.

The method of this treatment is as follows; after washing and debridement of soft tissue, if the
phalanges protruded from the soft tissue, excising until they were reduced to the same plane as the
soft tissue. After haemostasis confirmed, the stump was applied with povidone-iodine gel (Isodin
gel®) and dressed with sterilized aluminium foil. The dressing had to be changed on the second day,
and then once a week up to completion of epithelialization,

As well as collecting the clinical results, the research also has been accomplished.

Five hundred twenty eight fingers of 481 cases were followed-up until the wound healed. There
were 349 males and 132 females, and patient's age distributed from 1 to 83y/o (avg. 34.8y/0). Injured
fingers were as follows; thumb 88, index 154, middle finger 137, ring finger 87, little 62. Level of inju-
ries was grouped by Sasaki’s classification (which is developed Das's); level 1: 201, 2: 181, 3: 70, 4 : 51,
7:25. The period of epithelalization is; level 1 : 21.8 days, 2 : 40.3 days, 3 : 40.9 days, 4 : 42.3 days, 7
1 20.3 days.

The responce of the research was 207 cases (43%); 94% patients use the injured fingers frequently,
and 33% patients appealed cold intolerance. Besides as far as the shape of finger on 72% of patients
could recover round, almost normal shape, and 99% of patients were satisfied with the results.

Occlusive dressing technique preserves finger length, gives good, round stump and good sensibil-
ity. But the most characteristic feature is that it requires no special technical skills while other meth-
ods do, and at same time could acquire the high satisfaction from the patients,

ARiEiE 1972 £ Douglas DIREIIET 525, S0
NE ORI I 2 RAEEETH o721, 1974
TNI=T AR VEBEREE (LT, occlusive £ Holm BB ACH LT F0FHZHISL, BA
dressing #) AT BEICED Z &I X D &EEH FIZOHREBREOEH TORELHERTHL EHEL
AEFES> T LERN2IRTHETH 5. 723, Dressing ®¥ k& LT 1977 £ Fox iZ7 M 3 =

& U ®

Key words . finger tip injury, occlusive dressing
Address for reprints : Kazuki Sato, M.D., Department of Orthopaedic Surgery, School of Medicine, Keio
University, 35 Shinanomachi, Shinjuku-ku, Tokyo 160, Japan.
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Fig.2 The Result of Research
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Treatment of Fingernail Injuries

Genzaburo Nishi, et al.
Department of Orthopaedic Surgery, Aichiken Koseiren Kainan Hospital

One hundred and eighty two cases of nail injuries with distal phalanx fractuers, 22 cases of full-
thickness nail bed graft and 17 cases of split-thickness nail bed graft in the treatment of traumatic nail
bed loss were studied from the view point of nail regeneration.

In the nail injuries with distal phalanx fractures, the repair at the level of the nail bed is not al-
ways necessarily required, but accurate repair is thoght to be necessary at the level of the nail matrix,
because the nail matrix shows only weak regeneration. Avulsed nail matrix is thought to be a diffi-
cult injury to treat. In the treatment of the distal phalanx frature, as well, in addition to conservation
of the original length of the distal phalanx, accurate reduction of the fractures of the distal phalanx
underlying the nail bed or matrix is also important for the nail regeneration.

In the treatment of the traumatic nail bed loss, it is important to use a method that does not inter-
fere with distal nail regeneration. The use of various types of skin grafts cannot be considered the
best way to treat nail bed loss, and full-thickness skin grafting has also been less than successful.
Flap grafts is appropriate in the treatment of nail bed destruction with pulp loss, but when the pulp
is intact and only the nail bed has been lost, the technique becomes for more tricky.

Full-thickniss nail bed graft from the toes has the disadvantages of leaving toe without a nail;
however, if a split-thickness nail bed graft is used instead, there are fewer complications at the donor
site. Moreover, grafts this kind appear to take much better to the distal phalanx, and lead to better
nail regrowth than do full-thickness skin grafting. This technique is therefore extremely useful for

the treatment of the traumatic nail bed loss.
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Table 1-A Relationship between Location of
Fractures and Level of Nail Injuries

Tuft | Shaft | Base | Bone Defect
Nail Bed Injuries 71 5 1
Matrix Injuries 40 35 20
Avulsed Matrix 5 6 10
Nail Bed Loss 3

Table 1-B Relationship between Level of Nail
Injuries and Degree of Nail Deformity

None | Slight |Moderate| Severe
Nail Bed Injuries 42 4 4 1
Matrix Injuries 23 14 20 5
Avulsed Matrix 1 2 4 6
Nail Bed Loss 2

Table 2 Nail Deformity after Full-Thickness
Nail Bed Graft

None | Slight Moderate| Severe
Subtotal Nail Bed Loss 1 6 3

Subtotal Nail Bed Loss 9 1 5
& Partial Matrix Loss

Partial Nail Bed 1
& Matrix Loss

Subtotal Matrix Loss 2
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Table 3 Nail Deformity after Split-Thickness
Nail Bed Graft

None | Slight [Moderate| Severe
Subtotal Nail Bed Loss 5
Subtotal Nail Bed

& Partial Matrix Loss 4 3
One-Third Matrix Loss 1
Subtotal Matrix Loss 4
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Treatment of Amputated Fingertip

Mitsuo Yoshimura

Yoshimura Orthopedic Clinic

In order to prevent functional and cosmetic disturbance of the nail during amputation through the
nail, it is not enough only to repair the soft tissue but also the bone, For these cases a plastic opera-
tion of the nail has been employed to maintain the nail intact.

In this procedure, mid-lateral incisions are made on both sides of the finger from the finger stump
to the middle phalanx and the dorsal flap and palmar flap are elevated. The distal phalanx is short-

ened by several millimeters,

This procedure was employed to treat 35 amputated fingers in 32 cases. The fingers involved
were one thumb, 14 index fingers, 16 middle fingers, 9 ring fingers, and one little fingers.

The average length of finger shortening was 10.9 mm with the minimum being 4 mm and the
maximum being 17 mm. In comparing the regenerated nail with the opposite healthy nail, no problem
was observed in the width of the nail, but the average shortening of the nail was 2.4 mm with range
of a minimum of zero to a maximum of 5 mm. As for the sensation of the fingertip, it was normal
in 26 fingers, but numbness was observed in 8 fingers and paresthesia in one finger.

Cosmetically and functionally, the majority of the patients were satisfied over the results of the
procedure, The disadvantage of this procedure is shortening of the finger.
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REEWREL /2 (Fig. 1-3). FANCEERIBIE -
Teht, WG EORBEEITOTEROEF L LOT,
BIEEIC40 AZEL.. MBEMOTEEOLER 2R
L, RIOBAEEEL TEHL Tz (Fig. 1-4).
BARMOKBRLNEEEIE,» 72, BECOHR
i& 12mm TH -7 (Fig. 1-5). DIP BIEi O B2
12°Cdh o 72 D HERERIC D EAEMNI DRI 2 b0
7.

N # S

Aitm I CoOBMEAL L, REI0H, &E45H,
FEH 208 HTHY, REEEELERITNESE
BRIBIHER % Lo I ERI Ch o7z, BRI T
OB IR L L IR R o 7.

ZEETTIIRIERL, 5 FEMEICEOER
2ITH)OTHEOERE E/-T. BOEME AL L, 5
mm A 315, 6 ~9mm 945, 10~I14mm 18 #5,
15mm B ESH#T, &K LThaLE, GROR/A
FliZ 4 mm €, &AW 1Tmm, *¥# 109mm TH -
7- (Table 2). ZHEEIMEIICZDOFEE L5 &,
JNBHE) (ZonelV) 10.6mm, JRHHK 1/3 (Zonell) 41
12.6mm, A5 1/3 (Zonell) # 10.8mm, KA
1/3 (Zonel) B 9mm TH -7, EOEHEEIZ, &
BIERALASHRHETH B ITERE VT T TH 525, LIRS
MIEMAED - BOBTAOREL NVIZL > THEL
7228, BOEMBIIEEROBBEEEICLI VA& (22
DT, Zone I L HEMEIIE L&A Y, —iE
DEEIR sk oz,

MOBLEIBBEGRRIFT, ZHEEET, OE
EBLUNRICRICRIEIRZ , AWMELERA BERIX
Yhdprot, BELZNEREUNONREEE TS, K
DIFIZEIEAEDOEFITREAIEBLZ L TH 72, O
ROV TAL Y, B0V LOTIE, SH0d
b0 8IT, MOEHK]1 ~2mm 94, 3~5
mm 721538, 6 ~8mm A43ET, ¥ 2.9mm O
#TdH o7 (Table 3).

WL AXVIZE B MOBEIZDWTCR B L,
1/3 LKA TOUMPRIEFTH Y, L) FHiZ
LS5 TS, MOBELBOEHKEIIONVWTAS
&, FEBOLSRWHIT, MOBFENRBVAERHS - 72,
Lo LEIOWEIE E TORM & IEAEICIXBRITE,
P Ao TIHRREHEENOAPREHM T EL 7.

AEOREELT, NOERMERIF LS. claw
nail LidRRRL Y, KEBOEED S K I

Table 2 Shortening of finger

Shortening No. of fingers
< 5mm 3 fingers
6—9 9
10—14 18
=15 5
Total 35 fingers
Min 4mm Max 1Tmm

Mean 10.9mm

Table 3 Shortening of nail

Shortening No. of fingers
— 7 fingers
1 —2mm 9
3—5 15
6—8 4
Total 35 fingers

T, EEICMERT A, COBRBIIEKHEORIKICL S
LT, FEHLY SEREIDRVENETHD,

DIP BEiOMEEE 25 L, B/4°, BK14°,
F3 3.5 Thot. MEREL V) PMOEMERE
EnId, 6°05 26°, FHI118 Thot.

RMOMEE 1B L, EH 26T, $MFKS K,
B IETHo70%, WIRbEEIBE T ADL k
Mz o7,

BEOIWMEELADL L, EFMNICIHETH, 2%
MR 1961, LRARME6H, TMEIBITH o7z,
—FREEMICIERE 14 B, RRHE 1558, R
B2, RER4FT, EEHLD DBEMICHEE

e Doz,
vV # =

ERMUIBOWEEL LT, ZLOFEIFHSRT
E7-. BRERHEBOBEZ T TIX, claw nail 2 EO R
OEFRIF ETMN 2 ENG S, FEBMHEE A
THILEPRYVEEETHE, FLAEOMEDIRT
FTH5D.
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The Vascularized Digital Island Flap for the Treatment
of the Fingertip Injury

Yukihiro Kinoshita, et al.

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

This report describes the indications of the various procedures of vascularized digital island flaps
to treat fingertip injury. We have been selecting the method of covering skin and soft tissue defects
with a flap according to following our general principles.

1) The best tissue is the similar tissue,

2) Go through with a “reconstructive step”

3) Whether the selected procedure is one stage or not?

4) Restoring sensation is necessary for the reconstruction of fingertip and pulp.

5) Where sensory restration is preferential, dorsal skin is utilized for covering the palmar skin defect.

6) Careful consideration should also be given to the safety of operation and sacrifice of the donor
site.

Cases of homodigital flap consisted of 48 neurovascular triangular flaps, 6 volo-dorsal flaps, 20 re-
versed vascular pedicle digital island flaps, palmar advancement island flap in 30 cases and 2 single
pedicle rectangular flaps. Heterodigital flaps were DMF-flap in 8 cases.

All of flaps were survived, however postoperative venous cogestion was observed in same cases.
They should not require additional surgical operation.

In a case of transverse and dorsal oblique amputation of finger tip, the oblique triangular flap or
the modified Kutler method is chosen and then the stepladder flap is applied at more proximal ampu-
tation.

In a case of pulp defect, sufficient volume of flap is required. The volodorsal flap or single
pedicled palmar advancement island flap with free skin graft are chosen. When the pulp defect is siz-
able, reversed vascular pedicle digital island flap is indicated.

In a case of large defect on thumb pulp, double pedicled palmar advancement island flap with V-Y
closure can be advanced 25mm and achieves reliable coverage. Palmar advancement flap is utilized to
treat post-traumatic claw nail deformity.

Large pulp skin defect of finger is covered with DMF-flap as heteroditital flap.

It is significant to choose the appropriate flap transfer method for each condition and portion of
skin defect. As each case differs, applying the same method of coverage to every case must be
avoided.

Key words . fingertip injury, vascularized island flap, flap coverage
Address for reprints ! Yukihiro Kinoshita, M.D., Dept. of Plast, and Reconstr, Surg., Jikei Daisan Hospit,, 4-11-1,
Izumihonchou, Komae-shi, Tokyo 201, Japan.
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The Treatment of Finger Tip Injuries: Outcome of 95 Digits
using Vesatile Pedicled Flaps except Free Tissue Transfer

Yuji Inada, et al.
Department of Emergency and Critical Care Medicine, Nara Medical University

We evaluated versatile pedicled flaps except free tissue transfer for the treatment of finger tip in-
juries in 95 digits of 85 cases for past 5 years, Flaps including oblique triangular flaps, proximally
based digital artery flaps, reverse digital flag flaps, cross finger flaps, thenar flaps, a reverse radial
forearm flap, and abdominal flaps, revealed complete survival in all cases except reverse digital artery
island flaps. Out of 37 reverse digital artery island flaps, 4 flaps became superficial necrosis, 4 flaps
became partial necrosis, and one flap was lost due to venous insufficiency. In addition, this paper pre-
sented sensory resovery, nail deformity and other complications in each reconstructive method respec-
tively. Out of verious methods, the reverse digital flag flap reported by us in 1994 seems to be an
excellent option for one stage reconstruction of major finger tip injuries. A versatile pedicled flap

could obtain good results when an adequate reconstructive methods has been chosen at primary sur-

gery, However, there are limits of severe nail deformity and total nail loss in young female.

SEbibitg, B 5 EMICBRL-IERHES
THEERSBHLNOFEIZ L D IRE L2 95 e
WTHET L, HEHERREL AV wHRFEOBRR
o EHETS.

il &
WERERRARAERT DS O T E L 72l % b £ O
85 FEBI 05 IOV THRBBEE B I ko7, BHET3
B, wHE12H, 4316708, BHg 11 8, i
2048, THE2948, BIEI6HE, NMELLIETH o 7L
HigHMIBGI 79 F181 #5, 2 fEMEEEIL 4 81845,
JIEEIRBE L 2H 6 fTHhHo . BEFER, 1 -

1.5cm F TORFEEMABRBICIIIEE R (oblique
triangular flap; OTF) %, #hllEDOR, XEHE
et RHEEBEENCIREREF 2 HH L.

5|k & BHEAR, BEEMEOWRSER 2 SHEER
DORBIRZFHTE L2 WIEAIC, BRERRPFE
FEFfE, SHBEBENCAHMEIIEREELR
EWITHRREER T EIR L -, AL EREa
R (OTF) 9601048, F8EHARE F1d 53 1 57 3%,
0 LIETHERE 46 8%, 9 & Rose flap 3
# 3 2F¢, Dorsal middle phalangeal flap (DMF
flap) 253 615 F2fp, SATHREFATAT H 4936TH Y,
Reverse digital artery island flap (RDAIF)4) 3g
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Address for reprints :

finger tip injuries, pedicled flap, reverse digital flag flap
Yuji Inada, M.D., Department of Emergency and Critical Care Medicine, Nara Medical

University, 840 Shijocho, Kashihara, Nara 634, Japan.
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4 37 F5, Reverse digital flag flap (RDFF)
(Fig.)V2% 511 81 11 BEFRCdh o7, HATHEIRBIIR
EFD S H RDAIF @ 2 i & RDFF O 8 e h7E

B RS AR b I IBHEE AR SO mE

BFE Lz, BEEAEERTILOH 84, HITHEEER
Figzse 1 61 318, focEE A 1360 1348, FEEHINT
ABARFTH 7.

5] g

WER S (OTF) defh&E L, fFeERE i
JEATHEE I LB EE L-0S, SITEER T
Reverse digtal artery island flap @ 11 %l 30% Iz
XA EUAMERRO. FONRE, ERER 4
B, ERHEIE 4B, S 1B, ERELL-0L
HATHIFEAE S NI bO R % BIRE X5
PBEPolb D2 TH oIz, TDHL, ERERT,
EEIE, BB 6] (24%) PEIRERT 2

REVERSE
DIGITAL FLAG
FLAP

Standard /' _/ /

Digital art

Proper digital
nerve

Fig.1 REVERSE DIGITAL FLAG FLAP
(Inada, Y., et al. 1994.)
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LBEBHETH o, bbb FERELEEELD
\T7- Reverse digital flag flap i 11 Bl&8A55241
EELL. MOBRECHEFE Lo 20ldhdo7z, &
HRI7E (Table l-a) I22WwWTHhbE, WHEERR
(OTF) (CE¥EELM 121 # H), DMF flap (F%
TREMIRG 163 7 B) 25&6) S, OXHERELH LN T
WDzt LT, Cross finger flap (SFHEIZEEH
3557 H) W, S A 3EA, SyH 10 LR, T
Tener flap (FHEZHM 243 7 H) 13&62° S,

EEEERS (FHBEEMM I3 7 H) 1 HHS, £
THE L T2, 04 Sy Th o7z, MATHERE
BRBEE I AEES TR, 107 FTS;0oMEH
BEABON T, HITHEERF TR, BHEL 27723
FEFIF, F¥16.5 7 BOBEHM T, S AT 94 (26

%), SqH 268 (14%) THho7:. FITHEEIR
BHEERT, AR LT b0 iThhholzd
DEEFRBMLTALE, MERGLTEML-EFD
s2PD 7.83mm=0.7 (Ave+SE), (FHWEILEIM 12+
13months) TH 5 DIZxt LT, MHEESETL LYo
7282PD iZ, 10.1+£0.7mm (CEXHEZLM 186115
months) & AFEIZ (P<0.05) RS EMLE
FOFVHMEEEIERL TV, LEALEIS, Zh
BOFSHEEETHIZEEREL D S3THY, £0

EIHoTHbTHhHELDTH S (Table 1-b). N
Emr ERE, WEEFT2H (22%), DMF

flap T 161 (33%), &1 2 BILNKE, HATHRED
BREFT 143 (26%), Cross finger flap < 10 %)
(T7%), thener flap T3 % (75%), BEREERH
TRMERE L F, NER 3 CEEICEREICHME

WFd o7z (Table 1-c). BEWEHEAF TR, 1T
JIRIBHFRAE L7, Cold intorelance 1%, 5EIIREE
#T 3% (5%), Cross finger flap T 1 (8%),

Table 1-a Sensory recovery

follow-up periods S$4 S3 S2
Oblique triangular flap 12.1 10/10
(mo.) (100%)
Digital artery flap
DMF flap 15 (1360/5)
Abdominal flap 13.1 1/8 7/8
(13%) ( 87%)
Reverse radial forearm flap 10 1/1
Cross finger flap 36.0 3/13  10/13
(23%) (17%)
Thenar flap 24.3 4/4
(100%)
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Table 1-b Sensory recovery

follow-up periods S4 S3 S2

Reverse digital artery flap

16.5 9/35 26/35

(including Reverse digital flag flap)  (26%) (14%)

Reverse digital artery flap

including reverse digital flag flap

follow-up periods (mo.) s2PD (mm)
with nerve suture 12£1.3 (Ave+SE) 7.310.7]
w/o nerve suture 18+15 10.1+0.7
*P<0.05

Table 1-¢ Nail deformity (except shortening)

Nail loss Nail deformity
Oblique triangular flap - 2/10 (20%)
Digital artery flap
DMF flap 2/5 1/ 5 (20%)
Reverse digital flap - 14/5T7 (25%)
Abdominal flap 5/8 3/ 8
Reverse radial forearm flap 1 -
Cross finger flap - 10/13 (T7%)
Thenar flap - 3/ 4 (15%)

MEREZERR 46 (50%) Thol.
Z %=

SEOFETHE, FEERTPNERLL LR AED
BiFCHor. T, RIEEAH 15mm F TL B
HHRSETH 722 ERBITONE, —F, BRI
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Fn/SRORETHEENARLEZ BN D DI,
3L L0 &EIREE6, 515k XBES, BEEWN
BOESERIE, RIES (BRICRHE), 1BREBBEIC
GHEBE SO TH o NSO TETER
REFEIZIABRETHY, HFEHNIEMI S0

AR HEATEID L 2 B EEZ LN, L Ladss,
SROEETIIMBRESEBHEFEL 2%, b
NhhOBHLEZEOERL OEIE L LNz, BE
NOEFRLEELBETHS ).
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Fingertip Reconstrucutions Using Microneurovascular Surgery

Isao Koshima, et al.
Department of Plastic and Reconstructive Surgery, Kawasaki Medical School

Recently, from the cosmetic point of view, even reconstruction of only the distal phalanx and the

fingernail has been mentioned in several papers,
[Replantations for amputated distal phalanxes]

From March 1986 to Feb, 1989, thirty-three distal phalanxes without blood flow were replanted
with arteriovenous shunts and complicated vein grafts. The success rate was 91%. It was found that
the reconstructive techniques, i. e, the number and methods of vascular anastomoses and vein grafts,
were important for successful replantation of the distal planaxes as well as amputated levels and de-
gree of damages,

[Partial Toe Transfers for Fingertips]

From Dec. 1983 to Feb, 1995, fourty-five toes were transferred. The transfers from the big toe con-
sisted of 3 vascularized whole nail grafts, 3 onychocutaneous flaps, 3 trimmed big toetips, and 17 thin
osteo-onychocutaneous flaps., The transfers from the second toe consisted of § trimmed second toetips
including the sterile nail matrix and the distal phalangeal bone, 4 whole distal phalanxes, and 5 second
toe wrap-around flaps,

For nail reconstruction, a nail deficit is often combined with the loss or scarring of soft tissue of
the fingertip. In these cases, onychocutaneous flaps with sensory potential from the big toe were re-
quired to obtain cosmetically acceptable results. Claw nail deformities of the finger except for the
thumb can be repaired with a trimmed second toetip including the distal phalangeal bone and the ster-
ile nail matrix but excluding the germinal matrix, The phalangeal bone causes the new nail to grow
ventrally, With an osteo-onychocutaneous flap from the vig toe composed of the medial pad, a piese
of bone, and the sterile matrix of the big toe, the fingernail is assured, because the donor defect can
often be closed primarily and half of the big toenail can be postoperatively preserved.

A loss of the distal phalanx of the thumb can be repaired with an osteo-onychocutaneous flap
from the ipsilateral big toe. This flap is essentially the same as a wrap~around flap with a vas-
cularized partial distal phalangeal bone, After removing this “thin” osteo-onycocutaneous flap, a thin
split-thickness skin graft can take on the remaining fatty tissue of the big toe to resurface the donor
defect. This results in minimal hindrance in walking.

Distal phalangeal losses with the exception of the thumb may be theoretically repaired with a

Key words . fingertip, nail, replantation, toe transfer, supra-microsurgery
Address for reprints . Isao Koshima, M.D,, Department of Plastic and Reconstructive Surgery, Kawasaki Medical
School, 577, Matsushima, Kurashiki, Okayama 701-01, Japan.
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distal phalanx of the ipsilateral second toe and a contralateral thin osteo-onychocutaneous flap or a

wrap-around flap including the phalangeal bones from the ipsilateral second toe. Use of the thin

osteo-onchocutaneous flap is advantageous because of minimal damage to the donor toe. The second
toe wrap-around flap was indicated for the cases without the distal phalangeal losses and with bulky

second toepulp.
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#i, thin hemipulp flap 2 #l, EHRBHEIHA, &
B - %2 BRETUE S L 40, trimmed big toetip 3 1,
thin osteo-onychocutaneous flap 17 %, % 2 £ §F
75 @ trimmed second toetip transfer 6 %, % 2
FREFEEFEHE 4 1, second toe wrap-around flap 5
B, %22 DIP MEHEABME I Bl TH 2. thin
00C flap &b F VA H o 72, TTH VI
BEDVEL, FLEMOREBLY LE L BUOEHSR
HEREL720TH A, WEOEIER 2HTYS
HIMBBREMI LR IN, WTNOBEROEEZHET
w3 (Table 1).

(&R NE 73R FHBHE]

IHE T TRERNCH L w2, EROMAEEIE
i3, W% F 2 ST Semmes-Weinstein test (LLf%
SW test »B53.) 2%3.0, m-2PD #% 7.bmm T& o
7o, REAEFEE 1 BREOBEE R S FaRIMN, R
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Table 1 TOE TRANSFERS FOR FINGERTIP
RECONSTRUCTION

1. From the Big Toe
Vascularized Nail Graft
Onychocutaneous Flap
Trimmed Big Toetip
Thin Osteo-onychocutaneous Flap 1
Thin Hemipulp Flap

2. From the Second Toe
Trimmed Second Toetip
Second Toe Distal Phalanx
Second Toe Wrap-Around Flap
DIP-Copmposite Graft

3. From the Big & Second Toes
Onychocutaneous Flap 1

Total 45 Transfers

B —1 G2 I o

s O

R, BEEONEREEATRIL, MENEYWS 21T
BIBDTHAH.
#EB 110, .

O AL A ISR LSRR 2 R IBOIURIE L
BRMOMPHBOEFILR LN, MERTNERZE
% AELOBHET T, MOBRIZIEET, EiMEE
MRIAETH 7.

[thin osteo-onychocutaneous flap]

IRFTINTHNCAT R - o RIL, WHBRFEH 1 £
94 HTSW test 3.2, m-2PD 2% 6.2mm T& - 7-.
AR IE ] RO RET - IETOMBEMER
S s, KEFEEMEROAMES, S hemi-
pulp # E®OTHNL, MEORHMKEIITE 2757
RHENCEAET 2. REBANISBHERAF THETE S
Z &,
fEF 2 1 43, .

B EKE Ko7 D THAH. thin O0C flap iz
& A EER 3 ELOBRE T CRIBOBIEMIIAETH -
7=,
fEF 3152, Bk,

BEEREIRIBIZxT L thin OOC flap = BHE L /-
BITH 5.

FEB A 1T F, ik

YIWRIE OBERE AR ORI & FH 2 EHE
Hohiz. thin O0C flap (T L A HEZ TR 3 £
FThH35.

[trimmed second toetip tansfer]

F RSO claw nail BREOBEICHAY, Jh
TTCIERMH L TIT o7, WRFHIEIHIAT
SW test#%3.1, m-2PD 2% 6.8mm T&H - 7>, RIBHE

Hid% 2 RROBRBAEE & VURE &0 TLER/D
FRERECT 5 L DT, MBI E T 2w,
FEBI 5 1 20 7F, .

HMARIZI D UV T/HMERREEZEEB L, claw
nail EEHFE L0 TH B, BERLIZMOINEIZ
B L77-F F T trimmed second toetip 12 & 5 H#
B WHR4ETHS.

FEBI G : 32 4, B

YIWF I & BRI OFESR/RIE T, trimmed second
toeptip 2 & 2 EBEETHR > /2.

(%2 Bl O FKE £ 7712 second toe wrap-around
flap]

LA DIOKEHEICHY, MEPH1IFE2H
F T SW test 3.2, m-2PD 2%6.3mm TH-o72. 52
EROKE & LES/NREIT 585, KT ELE
#1¢id second toe wrap-around flap & § 5D AE
FLwv.,

EF T 19, B

SHBIZ L D PR ORI TE 2 BROKEBMIC

L OHELL.

£ =

[REOEEE]
EERICBEEFRIITRFELT, YL ~L, #
ROBER EVBERLPERTE SN TWEY, bh
bROBRCTHREOEELET IR “MEWAOKYL H
B rELLNBY. DFNBIRRIETE BT TE
DIDEERETLNDATERL, Y HEOSH %
BT DEIRBIER 3 VTS OWEHEERT 5.
OB, BEIRYA £ OV MEHEY LTS E
TROLAWTH 2L, SHIBRROBEDS HRBHE
RERL, T&52TEROME *BBRYE % v
TYET B ENEETH LY, ESOBIWEIC
L EEEOBME RS S, BIREREYIET 2
EbHED, bhbhoilk b THOBETHEET
XA FFELEECENL ) TH A,
[EHHHEIC & 2 S8R OB
ROSRIEICH L Tk e MBS 254 sht
Wh, bNbNIGES, %1 20N 85I %
B, 2 OOEOMOKRBIZIZE]L, 2 REONE
FEHZBHETAZEDTESL, T2, MeEDHED
B RABICE LCIt, %1 225 OMERE M
29, MBACMEMEOHRIVEIE D, IARBED
ZVEIZATHLY, bUbNZMOMEIZIZHEH
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BEPOLOMBERERFPLELEZ, FRBEL Y
5. 8512, BE® claw nail (& {EREEXEBOE
) ThhiE, B1EMrSNBYE T TREERE
& trimmed great toetip THETS. %1 Bty
% ? thin osteo-onychocutaneous flapm) &, K
HEO—HEMERZEL L OTHE (L F0M0E)
ORBERIET A, #BED O0OC flap TdiHE D
JEFAAEBRBE, HOBBREMLEL Z OBEM
ERHETRETAILPFEVDT, —REBFOBIC
[xBgHE$ % thin OOC flap ¥ LTHBL T EHFET L
Vv, E2RIONEE & T VR B & trimmed
9nd toetip transfer® i, BIELADOIED claw nail
ORBIZET S, 25612, £2EMOKRHEH T
BHELSL OB OREERSTEETH LY. BIgLSD
IBOKREFEIZ thin OOC flap THWHET, £ 2L
BEOKEREAEIZ LA N — DB & v FE AT
H5H. bbhOEFNOEREFERIBTVTHESS L
E2RMBRELY SHSE | RUABELELEENS
VWW7zi thin OOC flap 12 XL ABEFIE { &2 o> Tw

B - fs

5.

BRI, FEOBRBRIBIINLTEINETILE
ERFRTELOETHEBOBEMI L ENTER
S EHE L7805 REBER OBIS S IHEI, Bk
ErETHVDETRELREDER LS HD, HiCE
EHEOAZEBWE LIBETY, AMEESrTHRE
FEFNZ X > TRAEDBE L LT REDDOVH B EBD
nas.
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1) Foucher, G, et al. Microsurgical free partial toe
transfer in hand reconstruction: a report of 12 cases.
Plast. Reconstr, Surg., 65 : 616, 1980.

2) Koshima, I, et al. The wuse of arteriorvenous
anastomosis for replantation of the distal phalanx of
the fingers, Plast. Reconstr, Surg., 89 : 710, 1992.

3) Koshima, I, et al.! Sixty cases of partial or total
toe transfer for repair of finger losses. Plast,
Reconstr. Surg., 92 : 1331, 1993.
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Treatments of the Finger Tip Injuries

Hideo Kushima, et al.
Plastic Surgery Unit, Nagano Red Cross Hospital

This paper reports a new arteriolized venous flap from the thenar and hypothenar region and dis-
cuss it's advantages in repairing the volar skin defects of the finger.
Materials and Methods: Ten flaps (3 hypothenar flaps and 8 thenar flaps) were used in repairing

the volar skin defects of the finger in eight patients.

Seven of ten flaps survived completely. Two

flaps had necrosis of the distal portion, and a total flap loss occurred in one case.

These flaps were based on a dorsal cutaneous vein that located most close to the volar surface.
These flaps were elevated, taking the thenar or hypothenar skin containing the deep fascia of the
thenar or hypothenar muscles. The vein of the flap was anastomosed to the digital artery and dorsal
vein of the finger. The average size of the flap was 2X3.5cm. Donor site was closed primarily.

Discussion: The merits of these flaps are as follows. 1) These flaps are durable for mechanical
stress, and show good skin texture and stability in the volar aspect, because the thenar and
hypothenar skin is glabrous. 2) These flaps show good sensory recovery thought it is not sensory
flap. 3) Donor site morbidity is minimal. We believe that the thenar and hypothenar areas are useful

and reliable donor site of the venous flap.

U ®

BRUMTE, HENEENSVIMETH 505, %I
BOEXOEM, claw nail 2 EOMERE2B LT
, MPEREIFEETHD.

HOTE, BEROBEDOIZIE, BEEFRLE
T LW, BESMNPEBOREIZL > TELTLY
BHEIMTZRVEAYH L. 0L RERIZHL
A THHEER D B WILNEERD S OB IRE B 21T
v, BOEE, BEOBHFIIZEOTVS,

A DT o TR BIERTHFORBEOFH EOTRE,
LR TITo 72, Bl 2 EHOBRBEBBEIZ OV THE
T3,

WRE L THE

o IGRA 2 £ O DIP BET & W IR CoEL
Wr20 i, 2238T, BEEEEETT-/200 1048,
BIREHFEITo72b® 1048, composite graft #17-
72D 2 TH o7,

SEESIT ST 607, HESLEIANLOS
#5%9 ¢ Zone 11 : 6%, Zone Il : 134, Zone IV : 3
¥ THo/ (Table 1, 2).

KHOFEE R, HELLITRVEETYSTES
£, BERSEZE(HMLOIEEYR TS, ¥
7z, TIZBREET R LMEYEOMNBIEL 2L
W, o UHUERICIEEHZHALTBE, %
YEOZIHBMOBIZEET S LI ICLTwAE. I

Key words . fingertip reconstruction, arteriolized venous flap, replantation, composite graft
Address for reprints . Hideo Kushima, M.D,, Plastic Surgery Unit, Nagano Red Cross Hospital, Wakasato 1512-1,

Nagano 380, Japan,
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T&ATER A ERE, 1 TS ERE L 7.

BREFBI 0T TRFEeE%E. 2HBICHS
ALY, 1RSI0 L /2. B L 7ENIL,
BRI IR L 7.

composite graft %17 -7 23513, 1 medE,
1 g3 EpsrEIE## 2 L7 (Table 1),

FEE IR LB, FENCELTE), BE
OWRERE N, NRMEE S NS TIEMDE
BxEEL:.

BIREABEZITo 28, MERLAETEIRGT
BINOEEFE LNz, MEE, WREARYMEL
BEFBLRCWRWERNSHFET S, BiHE6 S
BT, S-W test TNo.4 ~6, m-2PD T 5~ 6mm
OEIEDHE S N7z (Table 2).

% =

TEDEEICFIE S D BIRE fidalle, E8r6D
BRFERD CEVBE SR TYEY, ThH0K
Bz, NEEk, BHERE» SORFOREIT, A
LB ELBMMRICHE <, HREEFET L7054
sy texture PPEBEBOBERICEES T 5 %
EVBTFOND, RITELERFOKRE ZITIZHIEL
HBHH, 2X 5cm FTE—HIICERTE, ZOK
X TIRRBOBEIETATHLLEEI TS

BRBOBEFER, MELXEZ DL
volar advancement flap & R TdH 545, 10~15
mm %% advance DR TH 5. F7-, thenar flap,
cross finger flap i 2 HIOFHALETH 5. &t
Tl digital island flap! %7545 S NIFHLHE % IX
HTVAE, SEEs L -8R FEE, donor 271
B CHEOLEDN 2., MEORHELHLTHITHY,

texture,

e

*

- Al

B s 5 EHEEAD V., R EOFIA
FED, BRHMOBRFEOBIEO—DIZMATE
WHETH A,

= £ X ®

1) FEEEME— 1ib : Sensate reverse vascular pedicle digi-
tal island flap. FrEcs1EE, 34 901-908, 1991.

2) BIEZ b FERHUHCHT2H Lo E
(Zone ) —MEYELOEIS L ZTORALRVIZOW
T—. BERYA 70—y ) —545, 3 54-62, 1990,

3) REEH fb:V-YBK%H#HE L% expanded volar
advancement flap. HF&E, 9 739-742, 1993.

4) HF ek D FHEEE KRBT 5 HEHFE - venous
skin graftiE—. WERAVEE, 27 @ 474-478, 1984,

g M
R I HHEER,

LHERERSAR HL
NEEREROFIR T HERE S B A

IS ﬁﬁ?}:‘i‘%{ﬁﬂﬂf/ﬁiﬂﬂ N
57-‘—’/' v MCEDBIREBRSEL L, BFEAR
%i%

ﬁ‘fétf fatty ZBE T, b oLVEENH 5.

B M BEEREESAR AT 1T
BRI DHEEAEOPRT, BREFORERKE L
TORBMATEIMEATL &9 2.

| % EFRTEREESRANAR ASE KM
Donor D##ED D4 <, BWEEMIZb o FEE L
HBLTEL>TWRVWOT, E1RBRELTRVWEEZ
5.
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Reconstruction of the Finger Tip Injury and Nail Deformity
using Reverse Digital Artery Island Flap

Shogo Kaji, et al.
Department of Plastic and Reconstructive Surgery, Matsue Red Cross Hospital

The authors report the result of reconstructing skin defects of finger tip and nail deformity using
the reverse digital artery island flap method described by Kojima et al, in 1986.

These include 34 fingers of traumatic palmar defect in the distal pharangeal sites and 17 fingers of
claw nail deformity. The skin flaps used ranged in size from 1.3X1.3cm to 2.6 X1.8cm. The full-
thickness skin of the pedal region was used to cover the donor flap defects, There was complete sur-
vival in 47 fingers, but partial necrosis was found in three cases due to congestion. One case was
complete necrosis due to spasm of the digital artery., Sensation of the flaps was almost good.

Advantages of this procedure are (1) the finger tip can be reshaped well because rich tissue is
transplanted without tension, (2) color and texture can be match properly,

Reverse digital artery island flap is ideal method of the reconstruction of the finger tip injury and
claw nail deformity.

BrIZHELAZOON, UBI3dgT, BHELH, &
HIBl, E4iL8~69F (FW3IBF) THotz. H

FHRARHRONMBERER, ZILCRBERT 2 NER IotEIE, AR T, HiR9, B4 T, ARIEG,
AT AEEEICE, FORBICLVEADOHEND #3, |IRS, ME2BTH o2 TLMER (claw
5. bhubhik, BREEEICEITLEAEO LEN nail) OBEIL, 41T T, BHIS, L5 H
* & 2 /KIBHIR, claw nail IR LT, 1986 4F18 T, EfE8 ~8lF (FHITF) THot:. HIBIE
BLOHEY LinTnEsRkeEREREHCTE &, AR 2, 5, W2, AMEL T, ARIEY,
BEiToC&7z. SEEFOEBRICOSHEL, FAKE migl, Bigl, MELBITH -7 FROKE S,
RREEIZOWTHRS . 1.3cmx1.3cm~2.6cm X 1.8cm ¢, EHFFRILIZIZE

* * AL CIREITHIrOOLBHE 2T 7.

F—f 5 DERE RHPEEE L E 2 5z 4B,
48 B 5l i AR A L7, Z0RTIRREEE BRSO O BRERE LCBMLL, 72, &

& U &

Key words . finger tip injury, claw nail, digital artery flap, reverse flap
Address for reprints . Shogo Kaji, M.D., Department of Plastic and Reconstructive Surgery, Matsue Red Cross
Hospital, 200 Horo-machi, Matsue, Shimane 690, Japan.









580 #

BB S NER R AL, D oM & BEFEORIE
2, MELCEE YT CEET B HErHED
SNB LB oD, bitbidiTo Tz,
AEOSPEL LT, RABLAOMEREE 3
BUZER® 775, 3~4 W ATHELE. BHELE
FT AEIZ atraumatic T {ET A I ENEETH
%. I-iEmEEAROBREIC L AEETOMERES
AP Do, BYEHHEIC L 5 PIP] ERE
(—20°R2H) DEBIZRDO NI, F1BBHET-
1B CERIRNAE U0k, bhbhoFRE EolE
B, BRHFPR) o MERERT I & HER P &%
%, BAERENICZEBETO VATV,

* & &

FHREAHENEOLBEHA S LRABKEBOBES &
v, MEFR (claw nail) OFRICEITEIRBREIR
BFE, mANAFHEEZ-OTHRE L.
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1) FEHE— b EREEREOOOMEEFICETS
HER. RSV, 360 627-634, 1993

2) MMRITR RIS I T A AT IR B AR
BHOEFRZER. OS5k, 14 802-808, 1994,

3) BUAA il JA® parrot beak deformity (ZxF¥ 5
reverse digital artery island flap (= X 5 BHE. FRs
£, 34 115-120, 1991,

4) £ BE b BTEESREKERICE S FHEED
DOFEE. B4k 10 808-821, 1990.

5) BERE i FREFXE~OLEMNBREFOE
. BF4&EE, 3:350-354, 1986.

6) Lai, C.S., et al. The reverse digital artery flap for
fingertip reconstruction. Ann. Plast. Surg.,, 22 . 495-
500, 1989.

2
=

E -

g2 M ZEENRERRAR &5 LW

EROFEERIZDWT, FAEX D o & dorsal &
DL BN T, ZOHEMIL volar & HEE L
BE, WO LICEE TR ) 20, BRI OMER
EPFELA72DTYT. FORIODVWTOREDHER
ix.

| % BIRTTREEREAR B B2E

ERFEEOMEREIL, 3D W3 E
THELL.

2 M MTRSHE ®E X
KEBERBIIN LT, EROATMREBLIITTCH
B claw Nail WERET 520 Tidhwh ?

" M BSYERESEREEAR #Kk B

MEFETHICEBERILETH S,

BRI LPz 7w, BREEZRS L]
A9 L, 100% BRNEFH S EFEETHS. HERB
T b REHE IO law AL L7

B & WIHATEREERSE B BE
RETHE, BEGHEREBHE TS 220, itk

claw naill OBEFELCIZWEEZ 5,

£ BEEMRERR KT 1T

REROBICITIEEMO LB EFHEBRET, K3
RERELEET S, o THREISIZIRETE A 55 A
kb,

KETEAOEBIEIIEHEFRNDIR .




HE4s (J. Jpn. Soc. Surg. Hand), #12% 4545 581-585, 1995

IKERL T 78 % 4 M IZ & B IR BT

BRREEFHR RS EHE
B B - ARH ER

Finger Tip Reconstruction using Hydroxy Apatite

Ken Ogo, et al.
Department of Plastic Surgery, Kyorin University School of Medicine

In cases of finger tip injuries with partial bony defect, mere soft tissue reconstruction often ends
up with claw nail deformity.

Some kind of bony support should be reconstructed. A bone graft to the finger tip is notorious
for its absorption. We used Hydroxy Apatite as a bony support, and obtained good results.
MATERIALS AND METHODS

Hydroxy Apatite granules were glued to make a lump with the fibrin paste, and a desirable size
and shape was obtained. This lump of granules was placed in the bone defect site, and was covered
with a cross finger flap. No fixation to the phalanx was attempted.

We performed this procedure for § patients; 5 acute finger tip injuries, 2 claw nail deformities, 1
finger tip pain due to a sharp distal phalangeal stump and 1 little finger elongation following self am-
putation at the middle of middle phalanx.

RESULTS

All 5 cases of acute finger tip injuries showed good results. Out of 2 cases of claw nail deformi-
ties, 1 was successful and the other not. Both of the cases of finger tip pain and a finger elongation
were successful,

DISCUSSION

The lump of hydroxy apatite granules showed only fibrous, not bony, union to the phalanx, but
that seemed enough. They are using the finger tips in daily activities without much complaints.

This procedure is very effective in acute traumatic cases, but not so much in cases of claw nail de-
formities.

In a case of claw nail deformity, a full thickness skin graft took well on the lump of hydroxy
apatite granules at the time of revision 2 years later. This seems to open up a way to the new world.

NEA PERVTERBELITY, BETXLERE

=S VAR I
BlnT, EEEMATHET 5.

RRBIFIZBWTEREDD BEFTIE, IR

DIRIZEHEREZITH &, WEVWbW5A claw nail & HRESUTTE

BrBITIEPEL, BERAORHIEIAZ L, L# ERORFREEETLEBE 2 L0 IMIETH-
U, BUSCHERYE LCOBBEE, TR 7o FHEEAIX L F0 0F, FHA2S. T4
VTR <Y, ERNTIE R o7y 7HMERES P ARESE, FHESH

bhbhix, REFLLTHERERTWAKEILT H.

Key words . finger tip reconstruction, bony support, claw nail deformity, hydroxy apatite, cross finger flap
Address for reprints . Ken Ogo, M.D,, Department of Plastic Surgery, Kyorin University School of Medicine
Mitaka, Tokyo 181, Japan.
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Venous Flap for the Skin Defect of Fingers

Hidechika Nakashima, et al.
Orthopaedic Surgery Unit, Kumamoto Kinoh Hospital

The reconstruction of injured fingers and the covering of the skin defect are often difficult when
the bone, tendon, nerve and vessel are exposed. For the reconstruction and the covering, we have
used a venous flap obtained from the arm. This method has been performed on 35 cases. The young-
est patient was 10 vears old at time of the operation, the oldest being 67, the average age was 35.5.
The largest flap was 4cmX8cm. We have used 6 cases for the dorsal skin defect of the two fingers,
2 cases for the volar and dorsal skin defect of the two fingers and 1 case for the volar skin defect of
two fingers and the dorsal skin defect of one finger.

We have used 22 cases for the dorsal defcts of the singles finger and 4 cases for the volar defect
of the single finger. The flap survived perfectly in 33 cases and 2 cases had partial necrosis. We have
performed the angiography in two weeks and three weeks after operation of the flap, The blood flow

has been good in the anastomosis of vessel,

i U & (&

FROEBXEOZD, &, B, 0¥, #EL2E0
B E L L2ERCH LT, cross finger flap,
palmar flap, abdominal flap, flag flap, neuro-
vascular island flap &, #fTHERERL EE <
OHEPEREN TV B, FhENHATLEEIC
HIEAH 5. 1984 12 F A 295% L 72 venous
flap i, ETOIEREZED-EERBL, 20
BIROTIMA DR, BEOHBRLEYETLHET
microsurgery technique % 4028 & 4 % 5@ #E F A%
v, SHEGEL, SEIREEN, | KOB L EH
B RBICH L TCIOEFER T A, 60
ES5ALDFEREE 3 AT TIC 3 EHD venous
flap # AT L, B 2BEEB-0OTHRET 3.

xt ®

FIEOEBRIBIZX LT, venous flap % 35 =4
AT L7 B3R, 4 BT, E4RES
FE4OTd, BEREFI0FTT, FHBLIFTH o7,
EHEERIETZTLVAEH LA, EX 2+ 16, €KX
FABl, ZoM13BITH 7.

F Vi
¥4, T recipient HlOIEOEFFRIBE %
debridement L, 2 X2 & IcHWIEEINR, 8T8
REMERT L, BER, BEBRIIVETEL LI
10~15cmFEESTA. LT, TOREBREBEICHD

HTHIBIC A~ L, flap # BT 5 (Fig. 1).
BIRE SO MEY MM L Tid, recipient Hlo

Key words . venous flap, skin defect, covering of the skin defect, anastomosis of vessel, microsurgery
Address for reprints : Hidechika Nakashima, M.D., Orthopaedic Surgery Unit, Kumamoto Kinoh Hospital, 534
Yamamuro Shimizu-machi, Kumamoto 860, Japan.
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Fig.1 Elevation of the Venous Flap

a . Subcutaneous vessel is marked with
sign pen.

b : Design makes it fit a shape of a skin
defect of the recipient side. next,
spindle line contains its design. The
subcutaneous vein passes beside end
of the spindle shape,

¢ : Oblique lines are cut, leaving the flap
and venen,

d : Skin suture

e : Elevation of the flap.

RIBIZHHETER, BIROYERMFEERL2WVE
I, X, BATVHERLEBRY AL 2B L
(Fig. 2).

& 7

Venous flap % 35 EFNIIHAT L7, BOBE DK
ERIE 8B, HMOERMOEERBTIEHTH 72, 2
KU EDIROEE RKEE R 1 O flap T cover
L7=d 98ldh o/, X, EBRICRREREHAL:
bDLBITHoTz. BIREFTROIEVCSD 2.0X12
cm THY, TR, NMNEOEMOREREB LAEOY
BOEEKRIEE 1D flap Tcover L7z DTH B,
Z 0 flap O KEMIZ 4.0X9.0cm TH S, 35 Flrd 2
Bl RE S E LT,

£ =

R HVY 120w T, BAOMFOREMAARH
D-DEHEN VI EASVWEEbRA. LAL,
S|, FEL 35 ER DR D B RIBIC venous flap
RV, 2EOHSELRO A THUIES L7z, BIiCH
BOETERITEACERATE W EdH o708,
ZORTHEEIERCE L, flapoELido L
Az flap LW AESCHEBECTRETH L. X, mE
E 1 recipient DY MEOREICELETHFILE

A : digital artery
V :venen

Fig.2 Location of the microvacular anastomosis
in venous flaps

(® The volar or dorsal wide skin defect of one finger when
the bone,tendon,nerve and vessel are exposed.

@ The skin defect of one finger needs a bone graft or
tendon graft.

(B The skin defect of two or more fingers when the bone,
tendon, nerve and vesse! are exposed.

Fig.3 Operative indication of the venous flap
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CEHRITE A2, MEFEDBEIRICIZIZELC, il
BEYSTEERE -+ iz ed o7, IEEEKR
venous flap #%, 2:BH, SHABBITLAFHEEL T
WEFR%E. 20 flap DEEREZED-DIZIE,
2HE~ 3 EHMONEOREILELELIE. BE
iz o flap DFMFIGE LT, Ol RDIEOELHEH
ZEM, i, TUOR, g, OEENEEsE
BREQ@ | XOROEHE, BREELLELTINE
KE@ 2 AL Lo, MEONEEHNZME) EBX
. Zo3orsFohs (Fig. 3).

3 & &

venous flap 138D B RIETRITK T cover
T&7Zwe &, microvascular technique # JLE &

THDVELBREELLND,
X i1

1) FREH: BIREFOME. MRS, 32(1) & 11-20,
1988.

2) FEER b BREFOMBIZOVTORE. H#E
#53E, 32(3) 1 1148-1151, 1988.

3) HIRE fb: FERERBCNTIHERE. BB

e

S

# b

AE
&3E,

4 1 800-801, 1984.

g5 ™ SREMKERENE A& EH

1. BEROBREYELALBES, OEIAHL.
TERBTAOTLLI D
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Spotty Necrosis of Venous Flap:
Microcirculatory and Clinical Analysis

Yoshihisa Suzuki, et al.
Department of Plastic Surgery, School of Medicine, Kyoto University

Introduction: The purpose of this study using rabbit ear chamber method was to try to demon-
strate the reason of the spotty necrosis in venous flaps. Spotty necrosis is sometimes found in venous
flaps, even if postoperative flap color is good.

Materials and methods: Excepting anterior marginal and posterior marginal veins, the rabbit ear-
lobe was cut at the base. The proximal central artery was anastomosed to the distal central vein,

Results: Postoperative microcirculation in the ear chamber was graded into one of the three catego-
ries (good, poor and none). Five days after the operation, extravascular hemorrhage probably due to
high venous pressure is seen in the good circulation group.

Conclusion: This extravascular hemorrhage seems to correspond to spotty necrosis in clinical cases,
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Flap Repair for Skin Defects Caused by Trauma of the Hand

Kenji Tsubo, et al.
Department of Orthopaedic Surgery, Hirosaki University School of Medicine

In flap surgery, choosing the type of flap can be controvertial. We studied several methods of flap
surgery and report here our ideas on the reconstruction of skin defects of the hand.

In the last fourteen years, we have performed 24 flap surgeries in 23 patients, There were 17 cases
of trauma and 5 cases (6 hands) of contracture after burn injury. We used radial forearm flaps in 6
hands, posterior interosseous flaps in 6 hands, dorsalis pedis flaps in 5 hands, peroneal flaps in 4 hands,
and a groin flap and first web flap in one case each. In three dorsalis pedis flaps, the extensor ten-
dons were included.

All flaps survived. There was little morbidity in the forearm donor sites, but there were several
cases of sequelae in the foot donor sites. In the sensory flaps, most had adequate protective sensation
recovery.

Free peroneal or groin flaps are recommended for wide skin reconstruction, Dorsalis pedis flaps
including vascularized extensor tendons have many advantages in reconstruction of extensor and over-
lying skin defects. Reverse flow radial forearm flaps are technically easy, but there is the danger of
acute ischemia of the hand. On the other hand, posterior interosseous flaps are difficult, but the main
artery is not sacrificed. We consider that both of these flaps for skin defects are better than free skin
flap when they are technically possible.

The appropriate flap should be chosen in accordance with the conditions of the particular defects
in the patient.
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Combining Innervated Finger Flap with Composite Nail Graft
for Immediate Fingertip Replantation

Mizuko Matsui, et al.

Department of Plastic and Reconstructive Surgery,
Daini Hospital of Tokyo Women's Medical College

The fingertip is often amputated at the nail-level, and many procedures have been reported for its
reconstruction, Among the various reported procedures, microsurgical replantation should be consid-
ered as the first choice. However, microsurgical technique is difficult, especially when the amputated
stump is extensively damaged by the injury, a microsurgical replantation at the nail bed level does not
always achieve good results when peformed by general surgeons.

We report a new concept of immediate fingertip replantation procedure, combining an innervated
finger flap with composite graft of the nail bed. The volar side is covered by advancement of the
innervated finger flap (oblique triangular flap or volar flap advancement) for immediate sensory recon-
struction. In the mutilated fingertip segment, soft tissue on the volar side is excised, retaining the nail
bed and the bone. The fingertip is fixed to the remaining distal bone by a Kirschner wire, The volar
side of the reattached fingertip is covered by an oblique triangular flap or volar flap advancement with
V-Y plasty.

Sixteen amputated fingertips were reconstructed by new procedure, Composite graft of the nail
survived in 13 cases and did not survive in 3 cases because of severe crush damage of the nail bed or
the infection. The final survival rate of composite grafts was 81 percent. Postoperative sensory recov-
ery was very good. The mean two-point discrimination was 4.6mm for static and 4.2mm for moving
at 2 months postoperatively.

This procedure has many advantages; an aesthetic and functional fingertip can be reconstructed
with a shorter and easier operation. If the fingertip is amputated at the nail bed level and replantation
is difficult to achieve by microsurgical anastomosis, this procedure should be considered as a method
for immediate replantation,

BENBE_ETHDZLIEMEVEWIY L,
FHBIZ X 0 GRS A OB E ) TV AEAITIR
LRV CORRIIMII RN ICE SR, 21 BEAEIEECTHH, UKLV TCOFEESIIRA
TZOBBEICIES  OFEIHEShTWEY, e TRECBRIFREESEL0EE L. SEKkL 3%
DFED) b 7L 2HEESHIE FROIICE BOMERSF & EHONE, REO Composite graft

& U o (&

Key words : fingertip amputation, fingertip replantation
Address for reprints | Mizuko Matsui M.D,, Department of Plastic and Reconstructive Surgery, Daini Hospital of
Tokyo Women's Medical College, 2-1-10 Nishi-ogu, Arakawa-ku, Tokyo 116, Japan.









600 "o

T FERE AR e AR S RGBT
b AE I HATINRS 7280, HRBMBEOFCHILAI
o eBbhsz, RHEIEELHRXT, SR
PEERVIZ S TR TE IR MOHENITHETH 5.

X 13

1) Allen, M.]J.: Conservative management of fingertip
in jury in adults. The Hand., 12 : 257-265, 1980.

2) Bang, H.H., et al. Palmar advancement flap with
V-Y closure for thumb tip injures, J. Hand Surg,, 17
1 933-934, 1992.

3) TFHREE— D 4B5IRYE (b) FHE. BESME, 37:195-201,
1968.

4) Hirase, Y.. Postoperative cooling enhances compos-
ite graft survival in nasal-alar and fingertip recon-
struction. Br. J. Plast. Surg., 46 : 707-711, 1993.

5) Kojima, T., et al. Extended palmar advancement
flap with V-Y closure for finger injuries. Br. J. Plast.
Surg., 47 : 275-279, 1994.

§) Tamai, S. Twenty years experience of limb
replantation-Review of 293 upper extremity replants.
J. Hand Surg., 7:549-556, 1982.

7) Venkataswami, R, and Subramainan, N.. Oblique
triangular flap! A new method of repair for Oblique
amputations of the fingertip and thumb. Plast.
Reconstr, Surg., 66 : 296-300, 1980.

8) IEPERE [ fRAUIMTHEE OBM L EIE. <A s o
V) —, 174-182, 1991.

b

F it

B M 2YERBESFEENNE HK %

Oblique triangular flap &, #HRE follow ¥
A & volar linea scar #5C & flexion contructure
VBT BIREMNH BV REDEF TIEVPHTLE
7

B &

WRLFEMRES 2HEEERAE B BT

MrE— B contructure # B L7-ES b H -
7ehS, UNE)FITHELMEE R Lo/,

E M FREMAFHEHE RE #E

1. WIREBEZ B o TVABESH 5050 T
0% ERIZBIRRADEBEZN?

2. BRESEEIN?

3. MOEREFTRTEANILLOD?

| &

RELTFEMAFE 2HRERENE B HT

. £FFEB%TH), THERRBOELVD
DOTRELVBHELH 5.

2. BREIE, PRREISI,DFRENIIEHE
oz,

3. MU v s AEEOBBL LT IUITUR DL
BIZEETAILICIDERIIEELS 5.




HZFE£42E (]. Jpn. Soc. Surg, Hand), #12% %45 601-603, 1995

AT IR EIAR B2 5 D IRET
— FIEEEICDOWT —

R S
oA #E-oR F &R K
fe #8 ME f0-E B BN
A & — K

Sensory Examination in Transfered Reverse Digital Artery Island Flaps

Kiyoshi Suzuki, et al. '
Department of Orthopaedic Surgery, Nagoya Ekisaikai Hospital

Since 1990, reverse digital artery island flaps have been used for skin defect of fingers which could
not be covered by a local flap. This type of flap is not a sensory flap and it is of interest how much
sensory recovery can be achieved,

Of the fingertip defects covered with the transfered flaps, 28 fingers could be followed up for 6
months to 3 years, mean of |7 months, after surgery. The result of SW, S-2PD and M-2PD improved
with time, SW 7.7, S-2PD 6mm and M-2PD bmm as final mean values.

Skin sensitivity was found to recover in the direction from proximal to distal and from peripheral
to central part in the flap. Numbness and paresthesia were often transiently experienced about 6
months after surgery but improved with time and eventually resolved in most cases. Almost patients
used the operated finger well and had no complaints about it in their ADL.

Preventing claw nail deformity which is caused by shortened distal phalanx, bone graft should be
done for such cases. This flap would heal more safely as far as the venous drainage is secured enough
by using a microscopy and taking the vascular pedicle with some skin around it.

The advantages of this flap include (1) one-stage surgery (2) satisfactory sensory recovery can be
obtained (3) the same texture of the finger tip can be reconstructed (4) the sufficient tissue can be
transfered to the fingertip without any tension (5) surgery is performed only on the injured finger.

The disadvantages include (1) slightly technically demanding procedure (2) one common digital
artery is sacrificed (3) there is a risk of scar contructure and flexion contructure of the PIP joint.

Ef & FE

BIfES CICIERE, 165 B X U8R 0 BRI A
40 B 48 51 L O MR ER AL A Bt G
FL7. 2810 2 18I | BT 2 DI E Ok
BREE ERCEEL, T3 TIi—A0EIRIE
BENTVELDBEIRE VB ETE RV 25 TIRE
B VEREELE LA, BRI AR SEE, 1

BIASERMEICI B o - LIS BISE 2 L7, SEIZ
BB O IR R ER DB TR 6 4 B L BB
BHELG-26058Frxdsme L. BHBE, ©
W36, E4F 1 FH,5 6804, FH4l FThHot.
HE ORIES, WIS, BIE2, MME2THY, EF
I8, G5, BIE5, MNMEL Thors. AR
BBIXEICHRE L2 Y, WL~V o TR
BB X DFRSE TYPET, %A XY KR % TYPE

Key words . fingertip injury, reverse flap, island flap

Address for reprints . Kiyoshi Suzuki, M.D., Dept. Orthopaedic Surgery, Nagoya Ekisaikai Hospital, 66-4 Shonen-

cho Nakagawa-ku, Nagoya 454, Japan.



602 % K
I, RER X &% TYPE W, /RIZA A5 REI6
% TYPE VE&4EL, ELICTYPE 1425 %4
WA X D BRSHEIET (D), HEW (T), ZE#
YEr (P) o 3&BIZHE LA, TYPE I-P: 64,
TYPE II-T:7#J, TYPE II-P: 7%, TYPE II-
T:4%), TYPE M-P:14l, TYPE V:38ITCdh -
72, BFEOKE &3 10-30mm T 15mm, £
12 13mm-40mm CTFH 24mm, mADEFRIZ 30X30
mm T&H o7z,

Pbo 28 81t LT, MEEEORKESY Semmes-
Weinstein (ELTF SW &E&9), static-2PD (LLF S-
9PD B $), moving-2PD (AT M-2PD & B&T)
DIBEEICDOWCH BB ERMICENIL, #Mk6
#R, 1248, R AL EORRES (1878
#6367 A, T2 5B AEEEREY
BOREN L 72 RAOIRE, BEEROREICDOWTHH
EL:?:. HMERBOLLE S LT cross finger flap 17
BhzRt L CHh RO 3B M L7, SBEEHHE
IETHEE RS A AL 34E, FHITHA,
cross finger flap B2 6 A B 5 10, FH2UH
BThorz. MEKREZFR—#HE (hand therapist)
ko TEHl S A

=

A) HIEBIEIREE (Table 1)

1) sw

SW #4467 HE, 6205 16, P94, 12 4 H
B, 67205 13, F#H87, 18 #HUETEHS 11, F
7.9 &R DB & RS, AEEE b
72, FOREEDNY - BENEFKE Do 28BS
YRS KR, AT L ) Ry CE
LTw/z,

2) S-2PD

64 HE 1lmm Ll 18385 838, 44% THh o 72
25, 127 BRI 1T 348 18% WA L, Hiz
187 AL\ F&EBT 2L llmm M Eid% o7z, 6
A AL 18 AN LR OBV TIAEE IR

g

Bt

BN THo7. 718 7 ALLEE® 2PD fEIL 1
mm %5 10mm, F#6mm & BIFTH - /2.
3) M-2PD

64 HE I lmm L ED 16380 748, 43% TH -7
A, 12 ATIZISIER 1R, 7%, I8 7ALLETIZ
0f8, LBALTBY, 67AL 18 WAL LEEEDRH
TIHEREL Y THEEX RO,

T8 W AU EEOME X 1 mm A6 10mm, ¥
bmm & BIFCTHo7z.

WITHERREIRER T I8 P B LB L 12%%2H
FRREMEIRGREEMIC b &9 5T 5 & S3
t4fg, S4:81EeE S3LILETH Y, paresthesia,
causalgia %9 EBNL 2 b5 7z,
4) cross-finger flap & OB

itk 6 7 AL ERER L 7-BATEE 7 28 8 & cross-
finger flap 17T 38O E T3 SW, s-2PD, m-2PD
ELEEETRDOLE P07,
B) BEHOIREE, NOEE, RIEOIRE

EHOREBITEH, HREISPREFTHY, B
EHTAARDOERICLES 2EEOBREIFTE L.
JNIBEEOZEHEMER % 6 FLIZFEAD 25, Wi
FEEEMEP CThH o7, WIE» SEFITDIT TOR
EWROBLEN KL R HER % RO/ 45,
MR RICE T N = A OBBERER 258N L C
ok, FORIE L o7, Ly L PIP EE 20
ED oMttt SBIRD. HEOHRE LD
CHEREEORERSEMLINICTELEE b, &
N BN FMRENEETH 5.

£ =

FBRRBBIIN T HEEOBENIE (1) MRUKERD
TREBROREE (2) BIFLZAREOEETSH 2.

FRAZBEROADLETHENTETHY, K
BLARBBELEML, RAPL R WIgEREM
OEEEEAT A LIC L ) ARRORE L UMHEIR,
ToRE, BT AIAEEEELASL. SHtHE
OMFEE BRR (IR E CTRETE, RHRERLE

Table 1
Semmes-Weinstein static-2PD moving-2PD
et ol |78 9/10[1112(13 Mmmi<3/4(5(6|7|8]|9|10]ll= mmi <3/ 4|5/6|7[8]9[1001l=
6M |2|4]4(812]3]/2]|1 6M | 4 [1)2]0]2]1]0f0]| 8 6M | 3 |2(1(0|2(0]0|1]7
12M |1]5|5(2]8|2l0|0 12M | 4 (0|2|1]|4)12|0]1] 3 12M | 3 |214|211|0f1]|1]1
San | 1]208]4]0]1/0]0 Gam | 3 [1]2[3|0f1]0]2]0 e | 4 [2]3]1]o]1]0 1] 0




MATIEHEBIR S DIRRT 603

x [ pivot peint

D - coverage for vascular
pedicle

* original skin defect

 free skin graft for
prevention of velar
linea scar contracture

Fig.1

HOMOBHEHLEEFHL) S, L LEHER
WRATEARRETOREEDY, T0X) REFON
EHFHIIEBE, LEE B s, BB 2 flic
BRI EFRICEBEL TV BT EREE. F
LEEERIEE, B LEERBICHT AR T 7
® PIP Biffio/Effm e B2 L3 v, HIEFIE
FEANMTEBELWZ &, HRIZOTITERIVLETD
5. WEHERE O, BEILAEB L U cosmetic % H
IHEETHEI WL OMERF RIS EVEEZ T
w5,

WMEEEOHE L D IX, RRMEFF TR\ cross
finger flap % finger palm flap (23> CHBHY BEF
BB EABAE SN D D kT TIcBRYY Ak L
TWa, KEFIIBWTL RFZAEREIMEONES
ZEAHERRT R T BRI BT SW,
S-9PD, M-2PD & 62 %13H 275, &hmici
BEMICEE L CB Y I M-2PD CIdERELH % T
BHEZZZD., TRERERBEERIVNS L, BRAH
HEBSBEOLRWERFRIRETHA71:0THY, BIC
BROMWIRBEROIEEOIREIZE {, BRPNOE
By RBIFICR-N, HE X (BRI oMk
DEFRANDEAZREL-DDEEZLNS.

KRR oM ) R & IRERICERE L7208,
MEY ORFICHEL CHERICH mm OEFEOF
THIRERBELERT A L)L TrLE, I oIk
FEALRLNT, HBWEEIEETHEFEEL
w5 (Fig.1).

S & &
1 BRI THEEBRE RO b#i% 6

B LEBEEL £/ 28 RAEHERE L2

2 :SW, S-2PD, M-2PD M#lE X ) R EIZid
SW TE#H 19, S-2PD THF#H 6mm, M-2PD TF
¥ 5mm & MERIRTCH -7,

3 :SW OREL Y F0EBEIIFK L D RE~N, B
BE Y hEAMP - THEL T,

4 I PIP BAEF ORI L 3161C, KEIFEWIT
X, MOBEOEM~OBHE D7

5 EROMEHIIEmm OB EHIFAZ LT
BHOH oMIZEL, X VEECRFOE LT
Lol

X 273

1) Inada Y., et al.. One-stage reconstruction of finger
defects using versatile digital flaps, ASRM/AAHS
Abstracts 128, 1995.

2) Johnson. RK,, et al. Cross-finger pedicle flaps in
the hand. J. Bone Joint Surg., 53-A '@ 913-919, 1971.
3) Kleinert H.E., et al.. A critical evaluation of cross

finger flaps. J. Traulma., 14 : 756-763, 1974.

4) REEH M FEEERXE~OLEREBRERO
6. HF4EE, 3 350-354, 1986.

5) &A B ETHNEERERICL 2EEERED
WE., HFE4AEEE, 11:314-320, 1994,

g M SRERRERENE HE EH
MEMBEORVEEENWFAYRH L L) TTE, 20
FHEIATTL &9 2.

m & ZHERERIFREEEM Lk &
MEREOEIFFOKRE S, £4, BERESRF
B LTwaEEbha.

H M
YHRBRERAI AN ) &Y ¥ — 453 EHH
FAEHEMESEENIC 5 EMEREFRTES
&b » 555, SWIIEROLroOHT2HEL WD
D, TINEVERTO S-2PD OBEX, EHD
SHBEDHE R R TWBEIT TR VOR.

B % &HERBESFRERNAT HiX &

SWITAT A FORLETE S WHEA#E L < &
LTS, NSVEHFTO S-2PD OBIEIZHEH 2
flap VST 1lmm L EEEHIRE L L7,




AFE&EE (J. Jpn. Soc. Surg. Hand), $12% %4% 604-607, 1995

g8 OCCLUSIVE DRESSING #1284 % EERiFse
— MR OEEIIONWT —

EERAKFEFHER B EHE
B B M &-® 11 E—
w oA = B-R B #

CE S NI S A

4K

#

An Expermental Study of Occlusive Dressing Method of Finger Tip Injuries
— Regeneration of Digital Nerve Fibers —

Kazuki Sato, et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University

Since 1982 more than 550 finger tip injuries were treated with occlusive dressing technique. The
clinical results and the sensory evaluation were formerly reported, and the conclusion of that was as
follows; cosmetic and sensory results of occlusive dressing method were very favorable.

For the purpose to prove the regeneration of nerve fiber histologically, this experiment was
planed. Twenty one fingers of seven Japanese monkey (macaca fuscata, 4-7 years old, 4.2-6.8kg) were
harvested. Fingers were amputated at the level of distal interphalangeal joint and wrapped with

aluminium foil.

Generation of granulation and epithelialization showed similar pattern to the healing process of

human finger tip amputation,

One year later the regenerated finger tips were made to serial sections (20 # m) and observed

histologically using anti-neurofilament stain and anti-S100 protein stain.
" It has proved that digital nerve fibers sprouted-out at the amputaion level and then diffused to the
tip. At the tip of the regenerated finger nerve endings are distributed just below the basement mem-

brane and in the papillae cutis.
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RRIBIE KT B occlusive dressing &Eid, 1972
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Vascular Pedicle Digital Island Flap for Finger Injuries

Hideki Tanaka, et al.
Department of Orthopaedic Surgery, Kagawa Medical School

We reviewed twenty vascular pedicle digital island flaps in sixteen patients for soft tissue recon-
struction of digits. Four types of flaps based on the digital artery were developed as follows: Type
1 was reverse digital island flap for coverage of the finger pulp defect. Type I (digital artery cross
finger island flap) was raised from the dorsal aspect of the adjacent finger including the dorsal branch
of proper digital nerve. The attached nerve was sutured to the cut end of the digital nerve at the re-
cipient wound in patients with finger pulp loss. Type Il (dorsal finger transposed island flap), based
on the dorsal branch of proper digital artery, was created on the dorsal aspect of the middle phalanx.
The flap was then rotated 90 degrees around the vascular pedicle in order to cover the lateral aspect
of the finger tip. Type IV (flow-through digital artery island flap) was elevated from the adjacent fin-
ger and transferred to the devascularized digit to reconstruct the digital artery damage with the soft
tissue defect. There were 11 flaps in type I, 6 in type I, 2 in type Il and 1 in type V. Follow-up
averaged 11.5 months (range 2 to 30 months).

Seventeen flaps were survived completely, Tow flaps of type I used in the same patient, were
necrotized because of a technical error, and one flap of type I used for thumb reconstruction was also
lost due to a vascular pedicle trouble, Type I is preferred to reconstruct a finger pulp with better
texture match and sensory recovery than type II. Type I is proposed to resurface the dorsum of the
finger. Type 1I is indicated for soft tissue coverage of the lateral aspect of the DIP joint through the
paronychium. Type IV is recommended for simultaneous reconstruction of the digital artery and soft
tissue defect.

A great variety of vascular pedicle digital island flaps can be used for one stage reconstruction of
complicated soft tissue loss of digits involving digital artery damage or nerve defect.

FRITFHARFETH D, FLZINICME, W2Hh
DEELFoTELOT, Tho0FES, FHEES
IR O HERAR R IR I A B BT IR B AR BoR ORI O WTHET S,

i C &

Key words . digital island flap, digital artery, digital nerve, finger, injury
Address for reprints : Hideki Tanaka, M.D., Department of Orthopaedic Surgery, Kagawa Medical School, 1750-1,
ITkenobe, Miki-cho, Kagawa 761-07, Japan.
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Digital Artery >4

Dorsal Branch of Digital Nerve

Dorsal Branch
of Digital Nerve

RRATLBEEL) Ho7z.

T BT e B IR B AR f+ (reverse vascular
pedicle digital island flap) TIlEHFH o7, #
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FREEEL, ThaRELTREFEHELL.

T BB 0 P ETER O A & E RIS 2 TORE
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JkE 4t (digital artery cross finger island flap)
TO6REFADHo/: (Fig 1), BEMOXIBIIN LTI,
EHRICED-EEEMREOTHMK | A% recipient @

Neurorrhaphy

Skin Graft

Neurorrhaphy

E

Fig.1 Digital artery cross-finger island flap. The distal or proximal pedicled
digital artery island flap is elevated from the dorsolateral aspect of the
middle segment of the adjacent finger (A, B). The flap is transposed to
cover the defect of volar or dorsal aspect of the finger, or an amputated
stump (C, D, E). Neurorrhaphy is performed between the attached sen-
sory nerve of the flap and cut end of the digital nerve at the recipient

wound.
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MZ%, DIP BEiOFR2 5 BN ORBICH LT, VEIZEHRIBOMITEED 2O, BEE, K
HEHIOERITBEDOBRER 1D, ThLIEERD BIREZ S EBITL, 5RALT recipient DIEEIIR & W4
6 OEH K (distal dorsal branch ZH S LT T AHIEEIREEEIKER (flow-through digital ar-
% 0 T proximal dorsal branch #*{#H) *EBHFL tery island flap) T, | E#dH o7 (Fig. 3).

Skin Graft

Open
Proximal Dorsal Branch
of Digital Artery

Fig.2 Dorsal finger transposed island flap: The flap is elevated from the dorsum
of middle phalanx based on the proximal dorsal branch of proper digital
artery (A). It is then turned 90 degree around the vascular pedicle to
cover the defect of lateral aspect of the finger tip (B),

Digital Artery [ i ==, Anastomosis

Fig.3 Flow-through digital artery island flap: The digital
artery with a small skin island is elevated from the
adjacent finger (A). The artery attached to the flap
is anastomosed with the recipient artery of the
devascularized finger (B).
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Fig.4 Results of sensory recovery evaluated by s-2PD test (above left), m-2PD
test (above right) and Semmes-Weinstein test (below). These are com-
pared with reverse digital island flap (type I ) and digital artery cross fin-
ger island flap (type II) in the postoperative period.



612 H +

EEHIZRL B HEASR SN,
BEPBRNBDERRLRLDIC
4).

[E %12 Semmes-Weinstein test T3,
BELBICREL D, TEITITERE
7 (Fig. 4).

(5) cold intolerance : cold intolerance ¥ # 2 7=

i, FRLUTTCHo 7.

(6) RFDKRER : thermography #{T-7- T & 7
BiE TR 2 AOESEMIINT 2EFONEROEE
XA B L, MELLATH2SEMEZ 1S
SETORBTRALIP2ENRT LD,

£ =

TR NEDHELERATH Y. TEIL cross
finger flap DEETH Y, INEERFERIZTEZ
Lo THBEESE L, B2 BRI TEET 2
VB b, dHEAABETOBRIIIMELS
2952 b TCESL. TEIE—FE D transposition
flap THB. T OEF Tk DIP EEH OS5 HR
ECOHBEIMEETH LA, WELTTIRE D%

v, HEL?& IVEIZ, Rose @ local arterialized island
flap® %, MBEWET A L2 X - T flow-through
flap & LCHVHETH 5. '

FITHIEEREREFOEERIL BB T, IhF
TOB|EL kEREL-7-Y. coxETR, H5
BREOMBOBMIIET SNE DS, ZhixLT,
CVOMERIEETH oz, —5F, BIICER LT
o 1 i, MEROITNEMIDPEFE Ebns
WRARLI-Z 00, MERELOEEOEGEY
Fo AP EERIFTELLEZ TS

HMEBMBOMEDPS, /NG S IHITEREIRSKE
ﬁ@i@ﬁ:‘» X, EREFoFd, &', MRICEL L L7“5)

WAL, TEE R & T R R BRI
%nm@@% EralEbH YT e e@) w

BWT, BHEOTMR | RLERICEDLN, 2
NHRRONFINE LB bH ol 2 EAHEE N
Sopgi—HEEZLTWE, LA, FEEMELH
VBENRECOLS L wES .~ e
REREFOMEOBEIRIFTHEELELT, BIED
BRUSERVET2EROH Y. o b, Wk
EXT, s KU m-2PD 2%, #hFh 4 XU 3mm,
Semmes-Weinstein test T normal ¥ CHE{E L 72 %)

—77, IBTEE
NFUEDRHo (Fig,

IRTEE
A VRSN N

s

ES

- e

EAEERL 7.

INFTOFRPOEZEADBEICEZELELTALLE,
IBITTEE S IZEZE—FEROEEITETH HH3,
BE BB, BEIRTAOREIET A L Eb
n7. —%, MENZDIP oA H» & ARSIz, L
TVEIE, EEIPOPIRORE RIS - - miTHE
FETAHEFIZEVEEZEZ LN, bbAHA, ZOf
WE L DBWBEYH L DITT, —0OFEICEFE T
X T,

3 & &

CREREZEE Lo ABEOBRE ST 16 6119 38
AT, ENENOBIS & BUgERET L7

2. WATHIREIIRSIRE LB oW E Iz, HER
REBIRESILIEEMC, 2L TS Tﬁiﬂ%ﬂ(ﬂi'ﬁ&i
DIP MEi D42 & B OBEIZ, = 5 IZIREIRE
B BIR R IR 2 6 R ETER O B KB % - 72 iAT
HE*ETLERICET L2517,
3. IBBIREIREZ FIEFE £ o variation AATTEET, &
DEYHHGBREBOBRIIBOTER R HETH L.

X Bk

1) Cohen, B.E, et al.. An innervated cross-finger flap
for fingertip reconstruction. Plast. Reconstr, Surg.,
72 : 688-695, 1983.

2) F#EHE— il . Sensate reverse vascular pedicle
digital island flap—2 2D HEOMEDERIZDOVWT—,
FeratEr, 34 0 901-908, 1991,

3) F H D BeREAREFTAEEROSE - £
TREORE. HFREE, 8:24-29, 1991.

4) NEEE b FREBRE~OLERTBRERD
IGF. BF4&EE, 31 350-354, 1986.

5) Kojima, T., et al.. Reverse vascular pedicle digital
island flap. Brit. J. Plast. Reconstr. Surg., 43 : 290-
295, 1990.

6) Lai, C.S, et al.. A versatile method for reconstruc-
tion of finger defects: reverse digital artery flap.
Brit. J. Plast, Reconstr, Surg., 45 @ 443-453, 1992.

7) Lai, CS, et al. Innervated reverse digital artery
flap through bilateral neurorrhaphy for pulp defects.
Brit, J, Plast. Reconstr. Surg., 46 : 483-488, 1993.

8) #H B b BITMERERERERICL 2 ERTEH
WIIRORE. HFERE, 11:718-721, 1994,

9) Rose, EH,: Local arterialized island flap coverage
of difficult hand defects preserving donor digit sensi-
bility, Plast. Reconstr. Surg., 72 . 848-857, 1983.




HF4&8 (J. Jpn. Soc. Surg. Hand), #12% 4% 613-619, 1995

T, RO L7 R EPYIRT I 3 2 4540
— WiEE - OB —

BERSREBE
I = ® W 5
£ B B E-F B — B
EE TR
AN = I

JLiEEREER

1

W N

Fingertip Amputation extending the Distal Phalanx or Tendon Injury
— Treatment Guidelines and Results —

Hiroyuki Kato, et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine

Fingertip amputation that extends the distal phalanx or tendon injury, has been treated using vari-
ous kinds of flaps or grafts. Depending upon the type of amputation, we decided the procedure util-
ized. In cases of clean cut amputation, replantation was performed as a first choice. In cases of crush
injury amputation or failed replantation, the tachnique was selected according to patient’s age and in-
jured digital ray. In children’s case, Brent’s method was performed. In adult cases various types of
digital artery island flaps were selected based upon the injured digital ray. In thumb lesions a classi-
cal neurovascular island flap from the ring finger was used. In index finger lesions, reversed flow
homodigital vascular pedicle island flap including the superficial radial nerve was transferred and the
nerve was sutured to one digital nerve stump. In lesions of middle, ring and little finger reversed flow
homodigital artery island flap without neurorrhaphy was done.

Following this treatment guideline 26 patients with 27 fingertip amputations were treated. The
patients’ age ranged from one year to 58 years. All patients except one were male. Surgical proce-
dures employed were as follows; 17 digits using reverse digital vascular pedicle island flap, five thumbs
using neurovascular island flap, three digits using Brent’s method, and two digits using replantation.
Follow-up period ranged from 6 months to 80 months.

One replantation and one reversed flow vascular pedicle island flap failed and all the other proce-
dures survived. None of the patients complained of finger tip pain numbness, or disability for daily
living activity. TAM in each digit was follows: no limitation; 19 digits, less than 20 degrees limitation;
four digits, from 20 to 50 degrees limitation; two digits. Four digits were evaluated as $4 sensory re-
covery, five as S3, and 16 as S2. The digits that were reconstructed utilizing reversed flow digital vas-
cular pedicle island flap without neurorrhaphy showed poor sensory recovery. Off work period varied
from four to nine weeks.

Qur policy is to achieve finger pulp normalcy as much as possible, to prevent functional loss of the
finger, and to shorten as much as possible the work off time. Present results are satisfactory and that
suggests our treatment guidelines are appropriate.

Key words : Fingertip amputation, Fingertip injury, Neurovascular island flap, Skin coverage
Address for reprints . Hiroyuki kato, M.D., Department of Orthopaedics, Hokkaido University School of Medicine,
Kita-15, Nishi-7, Kita-ku, Sapporo 060, Japan.
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Long-term Follow-up Study of the Pinch Reconstruction in the Tetraplegic

Takashi Matsumura, et al.
Department of Orthopaedic Surgery, National Murayama Hospital

The long-term results of the reconstructed pinch function were evaluated in 30 hands of 21
tetraplegic patients. All patients were graded into Zancolli's group from 1B to 4A, one hand in 1B, one
in 2A, two in 2BI, four in 2B, fifteen in 2B, five in 3A, one in 3B and one in 4A. Our modified
Zancolli's new method were applied for 23 hands, Lipscomb's method for 3 hands, Zancolli’s old method
for two and other methods for two. Patients were examined an average of 11 years after surgery.

At lateral pinch position, in most patients the thumb touched the index finger on the radial surface
of the middle phalanx. Six out of 16 patients gripped a pen by so-called interposing grip, and six by
lateral pinch. Ten out of 16 patients gripped a spoon by interposing grip, and five by lateral pinch.
Lateral pinch strength was 0.1kg to 5.2kg. By each procedure, strength was greater in Zancolli's new
mthod (mean 3.3kg) than other methods (mean 0.6kg). Distance between the pulps of the thumb and
index finger was 17Tmm to 95mm (mean 57mm) and related to ability of active wrist flexion.

Simple test for evaluating hand function (STEF) was used to assess pinch function in 15 hands of
10 patients; one hand in 2B, thirteen in 2BIl and one in 3A. Function of gripping the large ball of
70mm diameter was not related to pinch strength. The patients who flexed their index fingers very
strongly at lateral pinch position found difficult to grip the large ball, Difficulty in pinching the small
ball of 6mm diameter was greater than gripping large one. The patients who were able to pinch be-
tween the pulps of the thumb and index finger were thought to pinch the small ball easily. But actu-
ally they could not pinch it easily because of unstable pulp pinch. As a result good pinch function
was gained by stable lateral pinch, and was not related to lateral pinch strength.

U ® HERFH&E
HEHBEEBEIZ L 5 T pinch EWHIERFIZBIT 2 1970 40 5 1990 F I BB TFH 21T o /- IR E

BOEERBIETH D, BEMNHBO pinch B0 FLRREG 2 30 FE S L. BITH, &4
IS 2 TiR v, 22T, 2L ALY BlC, H13F, ElTFETHho7. FHEBESIT 1S
5 HETHE A EL Lo ESFRABHICKRT 2L 72, oAl FW T FTH sz, Zancoli HEY T

Key words . pinch, paralytic hand, tetraplegia, reconstructive surgery
Address for reprints . Takashi Matsumura, M.D, Department of Orthopaedic Surgery, National Murayama
Hospital, 2-37-1 Gakuen, Musashimurayama, Tokyo 208, Japan,
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(Fig.1) 10 %1 63%#% interposing grip % & b, lat-
eral pinch X561 31%ic& &EF o7, Tk
PO FIZL { A5 N5 interlacing grip X 1 )
DHTH o7z,

BHERZ T1T-72 116116 FOH Zancolli 4A & 1
F2BRWI 15 FIIOVTREFED~ODOMBE % 1To
7o FNHLOWFRE 2BI 1 F, 2BI 13 F, 3A 1
F T oz, $9 lateral pinch 7 ZHHEHE 15mm
DYEyFRA—F —ZTEHE L. MR TiF,
Zancolli #1354 3.3kg T Lipscomb &, Zancolli
Bk & T REP o7 (Fig. 2).

pinch L & 9 &V /-BIERER ORISR T »
OEMEATEEIL /2. &/ 17Tmm 2 5 & A 95mm
FTIELDENL (, AN TLEAZIZFRTH-
7o, FoOB, FEHEREIRURLMIEEROMEE
AUNE IRMIIREED /b S s, FRIEIERE O RER B
TEHEHEOMEEIRE(KEHERISRKE 2o
(Fig. 3).

5 LR seRA (STEF) 12 10 EE oW A0
BB OBRELETH Y, HELDOEER 6 mm
BE 1go/AZkds, KE%HOIEERE T0mm E
TBg DREETH A, FYERT & \IEFBEHREO
BIIHro 0 i~BRo 05252, #ET
100 EfiE e 5. baAlBERAL 100 o8
HTH5, RABHAEREKLB HEIORSE S &, ¥
63 HTH o7, WRFITIEFEH T Zancolli [HEAR
RLEDHLLDDOREREIBRD LN Po72. VWolF)
BAZITERT, PTHORELEROD L AR, /b
& M 7 ANERR € DR T O EDEH TH - 72,

KEROIEFFTIL pinch H & B A O ICAHBE R %
FoT, 5.2kg @ pinch HTH 0 HOFNHB—F b
TH0lkg CHL 8 ERIHELIBLH -7 HEED
BLELZ®KET5 &, 350ml HEORYAEOIERIZ
BWTIE, H38v lateral pinch O TRIED T i
PEGEHIIERFEE AN, HIRIBEE OV T
KEDIBRRENE 2 2 A B L7 (Fig.4).

NEROIBEFHT 8 F53% A0 A TH Y, KERIZEER
BEOHSEFLINEL, EHIHEAZLIERTH-
72. B0 Cld Zancolli ik ICBEFHFI 2% b o 72,
BREORLELARETHE, HEMZTIREL:
BPRFESNABUIE S, B TERICL - TR

$65EER & 0 pinch ST A8 T — B/NER B L R
CEbLbNTHHEMA B & pinch TN TL Z
I BILERR TH o 7.

% S

HHEBOMETHEENOREIERICL VHES
nNTwaS, FORBEAOCHE I V. bhvbh
FEBEMICBWTIX, i functional position TR
TERH & lateral pinch § HRMICHEET ALY, £0
BB 8 BE X, LT 5 push up & & b2
Z{b L, push up QLT M 6 # AUBEOE(L
BABNZ EEWMELLY, Lo, #ifk6 A A
ORI BIT AL EETH L. SHORET,
Bh7zpinch LITRELRSDOPE/MERDDOETHE
BTE, L2 ENSBRFERZTTCITL721T015
HRHETRIENEREET LI O EEL LN, Lid
lateral pinch OFBEAITFETH 5 Zancolli 2B, 2
BII, 3A BZBWTiL, pinch HD# & X b & pinch
DN REEVFEETCH 72, BEMCTEIS
pinch 2YEE & hiL, HEEEREE T ADL 0% <
BV THY LEIfEORBEEITEE 5.

S & &

1 : ZEEERIEEE © pinch WEHER 4 FL LEE
L7221 B0 30 Flz o THET L7z,

2 1Ry, AT ORFETIE, FHL L lateral
pinch A0 L ) ZEHEOBWIEREE BRL Tw»
7z.

3 . pinch 77D 8RVMIL Zancolli FiEIZ L - 7278,
pinch #BEEIZBW IO E X H b T L 5 pinch
O HRERVEETH 72,
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Finger Reconstruction with Volar Advancement Flap Using V-Y Closure

Keiichi Murata, et al.
Department of Orthopaedic Surgery, Yoshimoto Orthopaedic and Surgical Hospital

Various flaps have been reported for the reconstruction of finger tip injuries, The volar advance-
ment flap was first described by Moberg in 1964. In 1992, Bang et al. described a combination of this
technique with V-Y closure for thumb tip injuries, This flap can provide adequate skin coverage
without a full-thickness skin graft. Six cases of thumb tip injuries and one case of ring finger injury
were treated using this flap. There were five males and two females and their ages at surgery ranged
from 30 to 59 years with an avarage of 48 years. Flaps were advanced from 10 to 18mm with an
avarage of l4mm. All flaps survived completely. Two-point discrimination of the flap ranged from
5 to 9mm with an avarage of Tmm. The advantage of this procedure is that it allows single-stage re-
construction of the pulp defect and restores sensation. The disadvantage is that the indications are
limited to patients with a small skin defect of finger tip. The volar advancement flap with V-Y clo-
sure is a very convenient as well as safe procedure.
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FERERIBG AT B, HAORRIERESN
BRALL TS, LALADS, FHEITHEESELE,
FCEH L CHEET 3 0BEN, MENICEL-E
BEEERTNETHL. 1092 4 Bang, BELV
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RERGOFRICAER IV, BIFLEERELOT
EFOEBLMARET 5.
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BEE, 0F»600F, FHBFTHo72. %

B, BI04, RIBLAITHY, 2FL UM,
BAeH 6 FHld, REIEIWT2S5 61, KETFEEIREE
518, BRIEENIRET B KB KR AL S
RIETH o7z, PHFHIIERESICBVTIE, BIEF
VY FERMEBE CRERL, PHRUICHEAZET S
VERE L VEOTEAITEVIEESE?S dom &
L, EEEOBERE ML mAeDE L /2. BRigE
KBWTIE, EERERSRANEN L Cwizzom
HEELRWBER— 4L LERBOEE*ERE LT
eSS/, BRI L D& UL B RIEBEIIEH,
MR % V-Y RS C—RriCBAgE L 72, it &
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HEERBICHLTE, BELIVRNLEEEL
BMLA. MEBEEHONTEEIRD N2
7. Mk 114 B € PIP B AT i i3 g 90° R
—10° e ETOMBHIBIZEZED S DD, Semmes-
Weinstein test I2C diminished light touch (blue),
m-2PD 2 C9mm THYH, HEEFL, FTELRA
BEFEHAL TS,

% =

volar advancement flap iX, 1964 4 i Mob-
erg® IcX HRE S, BIREAHBGEORRICHY
bhsz. OBrien” i3, BH% 2 ROMRME RO L
BL, PIPESL VT LMES S, Ll
nhS, TOREE, EEMCEEEEEZLELTS
20, FECBEZRL, IEMNZBESLEETA.
—75, Macht® i&, BIEUSOERBBEREICBNT
% volar advancement flap #i6H L, T HMmMFT
BExFHT 5 -0FWA~IHT 0T, HELEF
THHERRE L. 19924, Bang, BELD iz,
BRI ERIEG I L, REEZH, BEERIHIZT
V-YRRTCEIXMABETEHEERRE L, 0k,
BIZLAREZISH LRFRERELB TS, 40, &4
I RHRTRAREIBE 6 Ao LC, REAHVWEELL
A5, 6Bl L BBV T V-Y BEIOBERIZL S
FHOBBEELLE U, L LESTHORAIZLD
MATREG L. Zhid, KBV TRERE B0
SHIEHB LT 2cm L CTHBEL, V-Y B0V

KB WEHEREIIGRERNE L ErRER E R
bz, fhod 5 HE, BIEFEIE & FERMBE CE
ELEMERE,»Sb dem & LD MTEERR S
Nhhor. LAoT V-Y BRI EEOAH
HHAMIBERL D PETICEL ZEPEETHL L
Bbhniz, 7, BREA LGBV, FEEXIEH
PREFERANRA L Tz o MEXE % REIFEEIR
—AL LERBOEEE s w2, wmsd
—EOMFEMER %2 L L7z volar advancement
flap FEEW R TH L EHREL TV BN, BADE
BlicBWTd, —ROMBOERZZEL LTERMD
RFRIFBELETE, AHOFEREEoT.
RIS 170t LT cross finger flap, s#if7M#g
Bk ERER, MEMERTERESHF, hemipulp
flap transfer, volar advancement flap3)4)g) &
BAOREAVEANWLRTWED, ZOHFTH, volar

advancement flap i3, FHFNITMBENEFRE2 SO T
E 35700, FMFEHRSLENES THDHEELA
EREEFHFTE S, BEOEM LU EAIEE TR
HeBBETES, HigEBEICLEY, &6, V-Y
ERzRBTLI LT, REMICEREE L LEE L
BWhEORNMBEEZETAH. LHLEIS, RROEE
g, BBLY oEIcrsL, BIETRE 18
mm, ZOMDIETIE, 15mm THY, BWETELK
EXWCRAND L. 1B EBRZL L) LEERBO
K EVEEFICH LTk, hemipulp flap transfer %
&N free flap PEWSINEZRETH D EBbh7.

5 B

1. V-Y % FIH L7 volar advancement flap
AW IRRTEEL IR 66, BB Blicx LT
Wi T ARERTE.

2. REZREIICEREE 2 LEL ST, 1BRE
THEMBOREL/-EMNEFICIVBETSE, €%
LAMBEHENELNINELETS.

X [y

1) Bang, H., et al: Palmar advancement flap with V-
Y closure for thumb tip injuries, J. Hand Surg., 1TA
1 933-934, 1992.

2) Dellon, AL.. The extended palmar advancement
flap. J. Hand Surg., 8@ 190-194, 1983,

3) REBEE  FIBULIRHER-FHIIEBRERIIOV
T—. BF&EE, 5:990-995, 1988.

4) FHEME—- M ETSERO-SOEEMEEF OBRE.
BF4&EE, 9 736-738, 1993.

5) Macht, $.D., et al.. The Moberg volar advancement
flap for digital reconstruction. J. Hand Surg., 5: 372~
376, 1980.

6) Moberg, E.: Aspects of sensation in reconstruction
surgery of the upper limb. J. Bone Joint Surg., 46 :
817-825, 1964.

7} O'Brien, B.. Neurovascular island pedicle flaps for
terminal amputations and digital scars. Br, ], Plast,
Surg., 21 : 258-261, 1968.

8) WHLER M HREONERTEREFERICL S5
REFRFAOKRE. HFESHE, 11, 3T HENESWE
£ 1163, 199%4.

9) RESM : FICBTAFEER - BRERZ LI
#®.%E 34 :1021-1026, 1991.



V-Y % M L 72 Volar Advancement Flap O iE#EREER 627

2 H SLRTREFEEEAR . #A

1. flap [ZHEMERUAN OBFR T &0 5 LEHS
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2. BHEOFAKOREIL D T55.

B & HAZERNFARERE SEH O F—

1. EFIZ A% vein i neurovascular bandle {2
EENLPERROALEOTHELTAEIZLYME
Lt EnEg,

2. L, BRICBWYCTEM L TR @D
ZVWOT, MEZWEBRWEY, fificBnTil, ¥

iR TTREL F$. advance §5 T k|2
LY, L LAHWRITAPHETA2NEIE v
Bwgg.

B M FEENAZEENAR BE B

BEOEGTIE, BHET 20~25mm DRTHEAT R
THY, BIRO pulp DRETIAE LI ORIREEFEZLT
WET, EBIREROTII Z RSV ERESD
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Measurement of Regional Tissue Hemoglobin and Oxygen Saturation
using Optical Spectroscopy

Yoji Nakagawa, et al.
Department of Orthopaedic Surgery, Nara Medical University

The regional tissue hemoglobin (Hb vol.), oxygen saturation (StO;) and blood flow rate (Flow) of
subcutaneous tissues were measured in murine amputated hindlimbs using optical spectroscopy (PSA-
1) and Laser Doppler flow meter. The limbs were perfused with a fresh blood extracorporeal circula-
tory system. As a physiological circulatory condition, the arterial perfusion pressure was controlled at
approximately 120 mmHg and the venous pressure was controlled at approximately 12 cm HyO by
changing the level of the rat as a donor of blood. Tissue hemoglobin, oxygen saturation and blood
(I) Venous pressure
(In) Arterial blood
(IV) Arterial flow was occluded.

flow of the amputated limb were monitored in different conditions as follows:
was increased to twice of initial venous pressure. (1) Venous flow was occluded.
flow rate was decreased to half of initial arterial flow rate.

StO, values in venous occlusion group, decrease of arterial flow rate group and arterial occlusion
group were significantly lower than those in initial conditions. Hb vol. values in venous circulatory
disorder groups were significantly higher and those in arterial circulatory disorder groups were signifi-
cantly lower than those in initial conditions. Therefore, PSA-T was an useful device for monitoring

the blood circulation and especially for the differentiation between veous and arterial circulatory disor-

ders in microvascular surgery.
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X EEHRERBIEDL {AThILT WD, Wi R BT
ORIETBEO D DIIIHBRONTE=y -2k 53
BREEORHARA LB LFHELBEETHL L
WEDLRIZ RV, SEbhbiit, 7 v MIKEE R
WBRSROMATEE T TN 2 ER L, HkTFoBE
BHEL BT oY B HET 5 EE (PSA-

IM:RNAFAFHINT A L AFE) L L—HF—Fy
7o —ME (22— A 74 HVAEE) FEHWTY)
W OMATERBOEILEZRAEL, FH-hnfTE=s —
HEELTPSA-IDAEHBARDEI ENRTELDT
HET 5.
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T B 72T CTRECHEBBRERME (St02) &Mk
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7z, L7 TPSA-TIE, L—H—MiEstd v 38
RIZMATEREOELE E 52 TWH LD EHESNS,
72, StO2 12 50%flow & BIRFAEORICLFEE
REDTEY, StO2DEIZL - THREREEOR
ErEEHICTMTAZI L LWETHSH. S50, &
IRETRES - BRETREEDEIIL, UIMEHEEER
HEBBHETOMERE=Y - L LTEETH 2,
StO2 # M EDELE, WThOERKEETH R
fdma R L FOHEIIE#ETHS, LarL, Hb vol
HEREREECHENE R L, BREREETRD %
REZEPLBERIZBVWTH ZOHERES THL L
Wz b,

VED X 52 PSA-TM T3 StO2 & Hb vol. % 4l &
BOECEET AL TL—F kst ciRB sk
WE L DERERAELE LTBAZENTELDT
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T REVERICAERFENS.
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Unphysiological Cyclic Contraction in Damaged Artery
of Amputated Finger or Limb

Yoshio Ueda, et al.

Department of Plastic Surgery, Hamamatsu University School of Medicine

In this paper, we examined the functional change of damaged artery in the amputated finger or
limb pharmacologically to clarify the mechanism of vasospasms after replantation. Specimens were
taken from thirty-one damaged arteries in twenty-six patients with amputated finger of limb.
Spirally cut preparation were made and mounted on organ bathes filled with Tyrode’s solution. The
change of tensions of the preparation were observed isometrically by the force-displacement transduc-
ers,

Unphysiological cyclic contractions were observed without pharmacological stimulations in the
preparations from ten digital arteries, one ulnar artery and one anterior interosseous artery, These
contraction occured for a few minutes at the intervals of about ten minutes, The contractile tension
was different in each preparations. These preparations were all taken from near the cut end and were
not damaged seriously. Unphysiological cyclic contraction disappeared following removal of Ca’* +in
the Tyrode’s solution and administration of pinacidil (K™ channel stimulator: hyperpolarizer), lidocaine
and papaverine, These contractions were augmented following administration of tetra-ethyl-
ammonium (TEA, K* channel blocker: depolarizer)

We consider from these observations that damaged artery is in the unstable state due to elevated
membrane potential (K* channel dysfunction) and that the instability might cause vasospasms.

%7 receptor DEMEME(L, XMMEEOE, P

# EHARAAE R RORE 2 LA R L LTEY

IR BEAM O R RRIR 5 S8 EL, 4 LMD, AR, ZOMEOBEENE/LOTEELE 2T

Bz & 0 IME BRI S »OEd Y, IR BCTFAT 5720 OIM% biopsy system % #i4&5 LT

Whbo THERTALDEELLNTWAS, NEHKE Wa, S0, AR BEESNOM MR IR

OFALE LTk, SMBIZ L 2B Eo 1k, A BIMEEHEOBT S 2ICT 5T, WIRTRIEN
JRAEBE DT I & 2 N SR F AR E DE A, W& D IBEIE LD L BB T /2.
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WRREVFE

wg L, 1REIWio 26 FEGY 25 8 1 FRIE 2 il
2 TFRRTHAE. FONFRIE, B 2046, KH6F,
FERESE, 193256 87F (FH39.3F) Tho
7. LOWrRIOIREEE, FBIEN 1 41 & T8 6 #14° clear
cut ¢, FoOMIZETHEAIZEL W, 60
Wk & IBEIE (21 fREIER, 4EEER, 2RE
Bk, 2 BB HEER, 2 BEER) TREUL

RN % spiral 12 cut L CIEREAR L TE, &
DOBEBEOE L WEMLITIER L7, BEERE) V0
WigE - LiREBEEICAN, force-displace-
ment transducer (CBEL TRERIOEAL T ER
MRS TELLIICLA. ZORBERIIEL O
B E IS L EBRENRE 27k o 72,

BRRUEER

WHMmMEOW, 8EF 12 Byik (10 f5E#k, 1 R&
Bk, 1ATEEEIR) 1B CIREBAEEI I %
A7z, FEBMEREEE L EER IS TRL
EgE LR R T, AR U BE 8 fE AT
£F B TR KA % 2 L Tw - P, FofiisE
4 . BRI B WO EE R o .

Fig. 1 » & 5 IZBBOLVIEEME TIZ—EDEN
THREHBRA B L TRNC—EL R, BHEEY
BB ENAAZ EICI VL, oh

LéOOmg

10min
Fig.1 Typical record of normal artery (upper)
and damaged artery (lower). Note the
unphysiological cyclic contraction of
damaged artery without any pharmacol-

ogical stimulation.

LT, BEMEEY) VR ANRTB AT
TEWEORME £ MA % THIGERRD A
HE LT,

Z OFEEEHIEE, 5 ~10 0B TREMmIZ2 ~
SAMIER DR RE L., T200UGEERDIZ,
K140mM i2 & 2B AFEERS D 90~15% & K/bKE4
Ty — b4 Th o7z (Fig.2). THEH
HIIE R PZOMEBBOREDENCILS EEbR
5.

IMEPEHOINFEERT & LTk, K&E{FT3 L
receptor channel % /-3 5 I & IEE AR F O IL
WO 20oNH L, IO FRMEIEL, recep-
tor channel %3 50 & ) & BEMAKEENE T
HLURENEVWEEZ NS, FOHEBL LTI
2 DICEII R R LB L TR W D EReE
DOFEADPRIDICEBEIET L2 L8/8T6N
29, D% ) AL ORBA TSR KD 5
@ receptor IAEA T AMERIBITE I iz vw, &
2 RS IZFEE LTV B A, receptor (ZPEH
TAWMEORBSERBICES EFEZILL VRS T
HDH. INHLDOIEDROIMEIC L) P HMRE T
EOEANREI Y, B EEMEEED IES
EoEhEL LY,

MR E R ET 2B 2T
LI BMER LT o 72, FEAEBENELHIEL,
CatArvaE&Trwy Y FIVHERTIRERL Tl

AL e

10min

Ut 200

10min

400mg
Y
10min

Fig.2 Various type of the unphysiological cy-
clic contraction.
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10min

Pinacidil Wash
10-8M
Fig.3 Effect of removal of Ca?" in the Tyrode’s
solution (upper) and pinacidil (lower) on
the unphysiological cyclic contraction.

ijjii}fjﬁf:[?mm

O
Wash Wash TEA

1072M

Fig.4 Effect of TEA on the unphysiological cy-
clic contraction.

{

LﬁOOmg
S 10min

Wash Wash Papaverine
1073M

Fig.5 Effect of papaverine on the unphysiolosi-
cal cyclic contraction.

10min

L, EEVYTFVECRT EHCRBMICDRE L
(Fig. 3). Thik, ASEIUESEDS ORI 2 K
RET b IR Ca 25A LI > T3
ZEERBLTNS.

RiZ pinaciil i, MEEOAF Y Fr RV D D
LKATyEMBEMAICRIATFEEK Fv VAL E
EL S CHREL BB S €2 EE» 5 %, Pina-
ciil 1078 M #5.42 & b JEA-FEA0 B B UG AT & L
M L7: (Fig.3). 2OI & oEENETEK Fv
YANVOBEERED - OMBAND K Z@E5EH D
L, RGN K 14 238N LBE DR R
REEIZE D - 0WEIR Y BWIRREICH 5 Z L5
a7z,

[ o)

F72, K5+ &) blocker TK A + ~ O #ifaA
FERETRL S, BRELTHBNAK £ 4 %
maE¢MBaE* B oM S &5 tetra—ethyl-ammo-
nium (TEA) 107 M #5120 & ) LGRS IE K E <
NEL ZOZEHs SHRESEEO RGN
BIZED ZEDEHENT L.

LT, ZORBEIUELEE SN 2 1070
DREIZEDHEELL, Fuhf rTh 2O
HEL.

SHEOERTE, FMFIC L) FEGERKED K 7+
YANDOREENE D, BERSBIREICH > T
A ERMIGEIE S 5 2 EAEEH E . Jofh
IS HAREOBER D Ca 1 4 ViEA, FEE
KM EOBS 2 b ik LTELLND,

DX ZEBLEOBRENENMINEREEFR
THEEZLNLZD, BRBICITUNIEEEEOR
W EBNE OSSR 77 ) — F< v & atraumatic
BBENEETH LT EHITRE E NI,

3 & &

LI SR L 72 B B8R BT, FRAEHERY
A % 2 7z,

COFEEBMEBEIGEOME & LT, SMBIc X
DRI K F 4 ¥ 3 )V O R E S )
MRS K A A VI LBER S BIREICH 5 2 &
ERTHEZ LIS N

C DIEAEFEM A L, TR ISR
TTHUREENEC, EB/ Ny Y - Foahf
BEVEHNTH 5.

2 £ X ®

1) MHESE  E8mORE UCBIRAERE SCOPE. 24(11)
*4-7, 1985.

2) AHMEE it EREROBHEREOZTERICY
AR5 (). IRES, 2411338-1342, 1984,

3) EHEEBRBHETTVICBIT S METEHOEH
B0, HFEE, 7(2) 1 186-189, 1990.

B2 M - BREERREEEAR AF O BE
MEANE L D WS b MEMEYE 2 EDRF O
FHEI O R

| % EREMAERENAN EH F4&
IR BB B MEGEO R O v I TN RE AR -
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TW5BZ Lk, EHEMICHEDI L. BPRUREE m & ERERRFERESAR LH F&
g REEC, AEMBOFELH 5. M %4 OF7IC debridement L 723347 % EER I H
Wiz, BEASOME T Z O EEBNREIEIEOR S
g ™ BLRTRZEEAE B B (BR) VN PSR

BREL 72802 E, MBS ORTIC debridement &
N-BAE T, XREHTOMETIRINIBE
ErETH?
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PIWrE AR O MITEE RS A A% » one-shot B DR E:

EHERAF BRI
5 O K E-B F i
w oK B M %
W & B A

One-shot Intravenous Infusion of Heparin to the Circulatory Insufficiency
after the Replation of Fingers

Masataka Noguchi, et al.
Department of Orthopaedic Surgery, Kochi Medical School

[Introduction]

As anticoagulant therapy after finger replantation, we usually perform continuous intravenous in-
fusion of heparin (10,000-20,000IU/day), urokinase (240,000IU/day), and PGE 1 (20-40¢ g/day). In the
case of thrombosis after replantation, thrombectomy is urgently required, but if this is difficult for
technical reasons, we make a fish mouth incision at the fingertip in patients with poor veonus return
or intravenously administer one-shot bolus of heparin (2,500-5,000I1U) to patients with arterial thrombo-
sis in order to reestablish blood flow, We have obtained satisfactory results in the latter group of pa-
tients using this method.

[Materials and Methods]

There were 6 males and 1 female with arterial thrombosis who were aged 17-51 (mean: 36.0) vears.
The level of amputation was Zone I in 3 fingers, Zone I in 1 finger, and Zone I in 3 fingers.
Circulation was examined on the basis of skin color, temperature, and Doppler ultasound findings
every 2-4 hours after surgery, and 2,500-5,0001U of heparin was intravenously administered as a bolus
immediately after arterial thrombosis was found. If the artery was not reopened after 30 minutes, the
same method was tried once again. If there was still no improvement, thrombectomy was done,

[Results and Conclusions]

Arterial thrombosis developed at 1-6 (mean: 8.0) days after replantation, and the number of bolus
intravenous doses of heparin was 1-9 (mean: 3.6). The maximum dose of heparin infused was 30,000
IU/day. Five of the 7 fingers survived completely, and one finger with Zone I amputation survived
partially. One finger with Zone I amputation, which had been immersed directly in ice water, gradu-
ally became unresponsive to intravenous heparin and thrombectomy was done 6 days after
replantation, but the finger underwent necrosis, There were no serious side effects, except the need
to reduce the dosage of heparin and urokinase in 2 cases following a rise of transaminases.

These results suggest that during the early period when arterial thrombi are fragile, the bolus in-
travenous administration of heparin transiently raises its blood level and induces fibrinolysis or
potentiates effect of urokinase, resulting in reopening of the clogged artery. This method had no seri-
ous side effects and is considered to be effective for arterial thrombosis after finger replantation.

Key words . replantation, anticoagulant therapy, thrombosis, heparin
Address for reprints . Masataka Noguchi, MDD, Department of Orthopaedic Surgery, Kochi Medical School,
Nankoku, Kochi 783, Japan,
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& U o (&

YW E AN R OPRERE L LT, &4l—0
Hlzh~) 1~ 2FEA, yoxF Y24 FH
fr, 7ORAY TS5V E, 20~40p g OFHAES
EEMBT~10 DERHITL TWwb., MigFEE LD
B LT, BRmEREE2IT) oFRTHS
D, FROCBEFEMPFEETH B840 kv,
RABIOE) REFOBRERFE IIH L T
fish-mouse TS L, BhlRMRIZH L Tid~s9)
v 2F 5 H~ 5 THAD one-shot BjE % 1T - TEIMR
OEBPEYF o TVE. STOFEIZL ) BIRIIRE I
LRI REL B O TR ML HRET 5.

continuous i.v.

heparin  10,000~20,000 IU/day

urokinase 240,000 IU/day

PGE1 20~40u g/day
[

HERRUFE

W IEEIRIIA % 4 U7 B 6 B, T 1HFITCH 5.
ZHEEESIL 1T~51 (F336) FTHDH, WL~
Wit zonel 335, zonell 135, zonell 38 THh »
7-. BEEGROBERREBIEH, KER, Fy 77—
MEEHEECREMICHEL, 2~ 4REECT v 7
L7z, BIRIAAIFERSINEELICANRY ¥ 2F5
H~ 5 FHfr% one-shot TEHEL, 80 5 HIZED
VAR EERER T, FLT2ENANN)
> one-shot BHFIZHUS L VBl i3 MR %17 -
7= (Fig.1).

monitoring

skin color

Doppler flowmeter

temperature etc.

|

I
farterial thrombosis

1
| venous thrombosis |

heparin one-shot fish mouth
(2,500-5,0001U) i.v.
effective not effective bleeding - bleeding +
I 1 I 1
|observation [heparin one-shot i.v.] arterial thrombosisJ |observation]
effective not effective
r—
[observation | [thrombectomy |
Fig.1 Anticoagulant therapy
Table 1 Clinical cases
Case Sex Age Amputated First occurence of arterial Number of bolus intravenous Survival
level thrombi after replantation doses of heparin
(Zone) (day)
1 M 25 I 3 6 complete
2 M 42 1 2 2 complete
3 F 49 I 2 2 partial
4 M 49 I 2 9 total necrosis
5 M 17 m 6 1 complete
6 M 19 m 5 3 complete
7 M 51 il 1 2 complete
Average 36.0 3.0 3.6

—107—






MATEEE I 5%

> one-shot HEE: 639

¥ig.3 Flow record after iv, bolus infusion of heparin (800
1U/Kg)

5, 03K LT~/ v one-shot BEER T
TR, 1Bl EEENME LN, FORBIEEER
T VAs, A~ USRI D IR OWE

PFELSR TS (Fig. 3).

EER LB R, IR OBORIESM,
AN ORGEZECEL TR EEHERETIRS
B, TOEBREEIIAI/NTY O one-shot BiEHE
PHEHROFEBEZEILIBZEEARLTWS,

Fex OB LIBRESIOER L ZOEBERE»S
F 4 TERGIZBT B ~/% ~ one-shot B DR
EFROIHIZEZ TS, Thbb, ~31) Y one-
shot BHEIZ & B —BICFR~/) VBB ED S
ZET, AN YORORBEERT 2B, Py
VUi E T, mMENEMREROEERIERT¢
% TFPIV i L1F, S50y 0% F—E 0%
= B AERAFHICEE, ﬁ@ﬁ%%@ﬂ?yx%
BERICE AR R AR LR T A 2 LT
b,%iLtM%ﬁﬁ%Lét_Ltéwf@&w@
EEZTWD, L LBRHBEEI LA ZXLD
R~ D OERBEICHE L CRSBROBRET
5.

# =

PR EEAMGROMITRENIN L, ~/%Y

> one-shot B#EE% AT L7z,

2. E)‘JHJTE[[]l&#HfLE%& FAERHITIE, ~%) VERE
BRDHIEIEEO TR L SV T - TERIEOHEE®E
FRI LRSI RE S .
one-shot #EHEIZEELEIEHL &
{, BIERIMARBICR L CTRATRWHEE Bbita 3,
BEBIZBITL AT X LAOFEHRSA ) Y ORHEE
W LTEISROBETH 5.

2 £ X H

1) jngEAME b Tissue Factor Pathway Inhibitor,
EZOHAFIH 1 105-112, 1994.

2) Kawasaki, T., et al.” Experimental Model of Carotid
Artery Thrombosis in Rats and Thrombolytic
Activity of YMB866, a Novel Modified Tissue-Type
Plasminogen Activator. Jan. J. Pharmacol,, 63 @ 135~
142, 1993.

3) WA—1E M BB EECBT RN VB
EOEHERABICT 53R, BFELES, 29(1) © 99-102,
1993.

3. ~¥1)

B HZREMAFERNAL BE BHE

LRTIL, WREEEEIIRIEA LT TB Y MfTAE
PREFEE, Fa—ThbASY > 5000 BALxE
ATHECLVEET AR CBBRLTVET. &
BREDEIRD 5 DEADF VIRV H L BT T,
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EMEEREEICBITAEEBEDELE

AL R BRI EHE

s H -3 ¥ E E
A HE —
BN S
% H i
RIRE AL
O E 2

Production of Active Oxigens in the Ischemic-reperfusion Injury

Terukazu Takahashi, et al.
Department of Orthopaedic Surgery, Sapporo Medical University

Oxygen-derived free radicals are believed to be the important mediators of ischemia-reperfusion
(I/R) injury. However, the mechanism of I/R injury is still unclear. SOD is an enzyme that scavenge
superoxide free radicals. In this study, serum levels of Mn-SOD were measured by ELISA method
after the surgery using tourniquet. The decrease of SOD levels were observed 5 minutes and 1 day
after reperfusion. Furthermore, a spin trap agent, N-tert-butyl- « -phenylnitrone (PBN) was used as
a radical scavenger to prevent I/R injury in experimental model. The survival of groin flap after 12
hours of complete ischemia significantly improved by administration of PBN as well as allopurinol,
These findings provide the evidence that oxygen-derived free radicals play important role in ischemic

injury.

i L & (i

RMABIEEMRICL o C, EMEEFSSICHEY
HERZIBMBFEREES LIFFEN, FEENTWS,
FTOREERE LC, FEBREARO7)-F VIV
PRELEELTWwEESNTVEY, S RHL A
BE, KIFRO B, RREICBITLHEERRO
MExE T4 LTHD. RIS ERIFED
THEWEEERY, £EANTHET S 2 LidWEETH
0, B4 GEERIEHREIN TV, S0, L iEHE
MEEFZ % %4 5 SOD (Superoxide dismutase)
OBALIER L, #=4 v FEHVWEFRNEEO I
? Mn-SOD *JlEL, #OEMERET L. F72,
spin trap #) T& % N-tert-butyl-a-phenylnitrone

(PBN) @ radical scavenger & L TOH%5 &b,
EMHEREENFHE SN PG ERE L.

7 &

EER1BET, sy b2V ERBEEOMm
i Mn-SOD ORI #1T- 72, *Fi, FBOFER 5L
BITH I3B, K18 B, FHBEFESILE 55 86 F
Thol:, =7 v MNEWE 250mmHg T, FHEER
13 24~135 4 (P80 4) ThHo7-. FHiEG, BHRS
ok, LB, BIULARI, =/ v FEERD
HBIREDROEITo 7. MRIEE M TRER 8L
7:%—80° CTHRA L7z, MEHR D Mn-SOD &, k b
Mn-SOD IZHEMIZUST 2E/ 7 0 —F Vi %
v /- ELISA (Enzyme Linked Immunosorbent

Key words . Ischemia-reperfusion injury, Superoxide dismutase, N-tert-butyl-a-phenylnitrone (PBN)
Address for reprints . Terukazu Takahashi, M.D., Department of Orthopaedic Surgery, Sapporo Medical
University, $-1, W-18, Chuo-ku, Sapporo 060, Japan.
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Assay) R ERE L Mn-SODHIEF v b (FE
BE) »HAVWTERE L.

EER D - {KE 200—250g @ SD T v b DT EEEZ,
TRERSREEL LEEBREREERL, 70Uy
X2 12EHoBNE, HFEREELETVEHH
L7-. EHEBEOELIFIF TH D Allopurinol B
(100mg/kg), radical scavenger T & % N-tert-
butyl- « -phenylnitrone : PBN # (100mg/kg), B
TURREE (GERS) 03B (B8 n=10) {EHL
7o, FRFROEHE, 7)) v TR 1D SRS ERE
Ptk 5 L7-. PBN 3BT A Y LB FEIT free
radical Z#IETAENHAIE, spin trapFITH 5.
Free radical % E L, &t S ¥ 7 radical ad-
duct & LEET AL LY (Fig. 1), radical scav-
enger & 2 )15 LEX LR TVBY. EEHOHE
i, 1 EMBOEROEFORLEERERICTVS
AF-CTHEL, EAEEOHBETHRLUIEFOE
EEE Lo CFHM L.

#ET @ student t-test 247V, p<0.05 % b o TH
BEHY CHETL.

5 S

(EB& 1) #EIOMIIET O Mn-SOD & 39~212ng/
ml T, ¥ 114.7ng/ml TH » 72 (Fig. 2).

WD Mn-SOD DZEALIE, WATOME TR L 2kE
THERNL: (Fig.3). FHT, #itkb5TW%, 1
ABTURE—HEIL, |HBHETIE T EAEI
BEINLUEE L Twe.

+
@—CH =N=C(CHy) 5

(o) (PBN)

R .
(Free radical)

@- GH— N—C(CHg) 3

R O-
(Radical adduct)

Fig.1 PBN, a spin trap agent. PBN reacts with
the unstable free radicals to form rela-
tively stable radical adducts.
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RICHIMEEREIC X 2 B84, ¥ =4 v FEE 59 4
BUF, 6047005 894, 90 4Ll B> 3 BRICAMT THRES
Lz 2 s, EOBICBNTY, ME—RHICETY
BEERZE AT A LD, L L, SHEMEEMIZLS
HELEZERFEDL SN o7z (7 7 IEFIR).

(KB 2) BiERE 1 BOEFOIRIEIE, control B
TIIEEEIEE B> TW5E L DI Lo 7298, Allo-
purinol 721 PBN 285 L 2 b O TIZEZ L Tw

(ng/ml)

200 o

150
114.7£41.8

100

serum Mn-SOD

50

0

Fig.2 Preoperative Serum levels of Mn-SOD.
Values are expressed as the mean+SD.

*
{ 1

(%) —5
150 -
140
1304
120
110
100 o
90

80

% serum Mn-SOD

70
60
A

pre Sminutes 1day 1week

After reperfusion

Fig.3 Time course of serum Mn-SOD after
reperfusion,
Values are expressed as the mean+SD.
*p<0.01
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(%)
100 -

90 1
80 -
70

*k
60 4

50

% Survival
*»

40 4

30 4

I+

35.1 +30.8

20 1

—_
©

4
21.0

I+

control Allopurinol  PBN
(n=10) (n=10) (n=10)
Fig.4 %survival of the flap after 12 hours
ischemia. Values are expressed as the
mean=+ SD. Administration of PBN and
Allopurinol significantly improved them

in comparison with control group.
*p<0.01, **p<0.02

5b0OWEh o7, ABEHWEOLEL, BT Allo-
purinol BA% 57.3%, PBN #43525%TH 1, &b
WHTEEE (194%) N LABIBVEERE R L
(Fig. 4).

% =

BMEFEGEENHEEERLE LT, OENETO
xantine oxdase &% H Mk NADPH %, Myelo-
peroxidase &3k @ free radical #’B5 L Tw 5%
EENTWE, ERIZBWTH, holifss s FiEC
SODY, Allopurinol®’, Desferoxamine® Di%5 iz
IARMBEEREENHSRI I RESNTEBY,
McCord 12 & - THEH8 & 17> xantine oxdase A
BELTWBEEZLNTWVE, ZORICL-TELR
superoxide 1ZH# P D SOD 2 & » TABHIL S 1,
catalase |2 & W MW BE  BEE LR FE L 2% . &H
DEBRTIE, €0 SOD OEF L ) ENFERBEED
B2 02K %To7. FOEE, IFo
Mn-SOD i34 =% v P& HWAFHT—EMEIZH 90
%IZETERTT A, —BEBICEEETL LV
BATD SN, ZO—BEVETOERRIIAHTSH
57, MBHETOSOD OEBERML Tnb EE2
BE, W, BRory=ry ML 2EEC
X T Super oxide 2" EA SN, BMEEREET)

o
]

HELTWAIEIIRA, LPL, §=27 v MILBE
MEMIZLZEETEDON T RWZ 2 LY, mFD
Mn-SOD S EMHFERBEENERE L R T 10t H
HENTRW,

37, EMEE ST free radical ZFRE LKE
L& 5% #2 PBN 1213, BCHDEATL
AN T\ 5 allopurinol® & [FIAREE O Fr 9 82 76 37
BshE*FTEINR SN, PBN L7 % rdical
scavenger & LT, LD, B, BiY comnmE
EREERIHT L 2 L HE SN TV BT, 4,
BRI LTHEDTH L Z EATRENS. BIMEE
MEED, ZDH/27% radical scavnger 2L -Td
Pl s NIB B 2 LiL, free radical 2S5 LTV A E
LAIRHE RN BEEEZLNS,

3 & &

1. #=4v bRFEHALZ-FHE, M Mn-SOD i
—B@HEIEA LT,

2 . Radical scavenger T2 5 PBN (Zi allopurinol
& IR O R LA G RE EHRIR R D 5 vz,

3. Ihoid, EMEEEFIEI LD ET S free radical
DENMFERAEE~OESELTE TS LEEZ LN,

&2 £ X ®

1) Bolli, R, et al.. Demonstration of free radical gen-
eration in “stunned” myocardium of intact dogs with
the use of the spin trap alpha-phenyl N-ter.-butyl
nitron, J. Clin, Invest., 82 : 476-485, 1988.

2) Clough-Helfman, C.,, et al.. The free radical trap-
ping agent N-ter.-butyl- ¢ -phenylnitrone (PBN) at-
tenuates cerebral ischemic injury in gerbils. Free
Rad. Res. Comms., 15 : 177-186, 1991.

3) Green, CJ., et al.. The effect of desferrioxamine on
lipid peroxidation and survival of ischemic island
skin flaps in rats. Br. J. Plast. Surg., 42 : 565-569,
1889.

4) Im, M.]., et al. Effect of Allopurinol on the sur-
vival of hyperemic island skin flaps. Past. Rconstr,
Surg., 73(2) : 276-278, 1984.

5) Manson, PN, et al.! Improved survival in free skin
flap transfers in rat. Surgery., 99 : 211-214, 1986.

6) Pedraza-Chaverri, J, et al. Ischemia-reperfusion
induced acute renal failure in the rat is ameliorated
by the spin-trapping agent o« -phenyl-N-ter-butyl-
nitrone (PBN). Renal Failure.,, 14 : 467-471, 1992.
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g HZHERPIGFERE KA 3%
1. BERENZCHRIMOBELSNIZ, FHICL S free
radical EINASE 2 Lz,
2. FHERIZLI-Th, EHEEERENSFELEL SOD
BETFLTVE2OTRH?

(1S RERKZERIN B B—
=gy bEEALTHZWEED SOD Z#lE L
TV, FBELTWALHRERLS 5.

g M B SetE
1. BEEOBE, EREORIMIZE 32 Z0OBORE
EREIZED R D00,
2. TEVEEEE & WAL O spasm & DREIL 7

B % LRERREERAR SF B
1. HOEEoEREZ Ay, EEBRIOEES NS
LEWIHEI RV, BLDERE SOD OETIXY
=y FEEENC R o 7.

2. 4N, RRLTBEST, RHATT.
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TERELIRTIZ BT 5 Composite graft & HEEERO
cold intolerance JAESHE 2 DWW T

Incidence of Cold Intolerance following Finger Tip Replantation.
Comparative Study between Composite Graft and Replantation.

Noritaka Isogai, et al.
Department of Plastic and Reconstructive Surgery, Kinki University Hospital

For the finger tip amputation distal to the lunula (Allen’s type Il —IV), both composite graft and
replantation are considered to be the most apporopriate choices of treatment. However, there has been
no comparative study on the postoperative prognosis between them. Comparative studies on the post-
operative circulation was therefore carried out using medical thermography. 10 cases treated with
composite graft and another 10 cases treated with replantation were randomly selected from 259 finger
tip amputation (206 cases) that we have experienced between Sep., 1982 and Aug., 1992. Thermo-
graphical study was performed six months postoperatively, whose thermal pattern was analyzed, The
result revealed that the replantation group showed remarkably higher circulation postoperatively when
compared with the composite graft group. Functionally better sensation was obtained in the replanted
group. Postoperative cold intolerance was seen in 20% of the cases treated with composite graft. On
the contrary, incidence was comparatively low in the replantation group. These results lead us to con-
clude that finger tip replantation should be primarily indicated for treatment of finger tip amputation.
Although amputations with heavy crush and avulsion injury are difficult to obtain good function and
cosmesis postoperatively, microvascular replantation is worth while to avoid cold intolerance.

HEFE R HRET L.
& U o TR LR L

CoREERIT B B FER AL, WA SRR L o &

19824F 0 R XD 1992 £ 8 BE T 10 FREICHB

T OB THROERIIKE(EZE TS, 072
ORI MR ERGEORRIERELRECHL LE
Zohb,

£ 2 THEFRA I, KEEME (FiC, REARL
NIREIRIZ 5 Allen THEOME - VEI OB RHE
) 125 L T4T - 72 Composite graft C BEEICB
W AMBIMATEIRE A LB L, Cold intolerance @ %

BIERETEIRTESIZ, 206 fEFI 25048 TH -2, =
OS5, Allen OFHIZ & 5 zonell & VO3 R 4E
BT AEES 104 (Table 1) # L ¥ Composite
graft 10 %] (Table 2) %5 v FAlZHH L7,
BEHRAENTIR IENCE - #RomLr— F2FEL
Bz VEFTEERV—- NOALPEELELZ D -
7o, Fio, WEREITETH - ERNL 5B, R

Key words . composite graft, finger tip replantation, thermogram, cold intolerance
Address for reprints . Noritaka [sogai, M.D, Ph.D., Department of Plastic and Reconstructive Surgery, Kinki
University Hospital, 377-2 Ono higashi, Osakasayama, Osaka 589, Japan.
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Table 1 Replantation

. . Nerve Clod Thermogram
Cases  Age/Sex/Side Injury recovery intolerance (At=15T)
1 4/F/L Blunt S1 (=) i}
2 8/M/R Blunt s1 (=) I
3 16/M/R Blunt sl (=) I
4 17/M/L Blunt Sl (=) I
5 18/M/R Blunt St (=) I
6 37/F/L Blunt Sl (=) 1
7 45/F/R Blunt Sl (+) I
8 52/F/R Blunt S1 (+) I
9 19/M/R Blunt 83 (=) I
10 24/F/L Clean S2 (=) il
Table 2 Composite graft
, , Nerve Clod Thermogram
Cases  Age/Sex/Side Injury recovery intolerance (At=15T)
1 9/M/R Crush S4 (=) il
2 23/M/L Blunt 83 (=) 1
3 24/F/L Clean S4* (=) I
4 33/F/R Clean S4* (=) 1
5 46/F/R Clean S4* (=) I
8 54/M/R Blunt S4 (=) I
7 18/M/L Crush S4 (=) g
8 42/M/L Blunt S4* (=) I
9 19/M/R Blunt S4* (=) 1
10 37/M/L Crush S2 (+) I
* 1. Cases with nerve suture
BT s g - = C i
BETHoTEMILHITH o7 7%, Composite & = 5 Bl

graft BTIZ, BB LER LY 10z EA.
A &

Wik b r BB 2MITEREE Y-S T 74— %
BOTHRE LA, MIBITA2Il Lo TEL S Cold
intolerance (¥, WEERICBIT2ER - BEROF
ErEal, F72, MEHEORER,
Weinstein - L 2 HERELSE L L7

PR T T 4L, BRSO ERIRGE
RREERE LCHESLL TV A, WA, BEIRE
OERTIZI0AHOKERMEBVI®R, TFLH
Bl arvio—né L TRNAORBEOY —E
FS5T74—%BEE LI bk, BHEOEEE
M 1ISTUNT, MTHEORT2BEERE Y —<
oy - IEE L, BEEN 1T HE L Tl
BIREOEVCEEEREI <My -V DB E LTH
L7

Semmes

(FEGI 1) 878, B MM S TN TEREBE U
L7z, YU TCE AR L 0 I 581D DT
#o7-. Composite graft #fEf7 L7z (Fig.1). B
EAERIITEEE LS, WEbrBicBw TR
IR O & MER2EERO. Y—F75 74—
T, HEERICEREES ROy —< vy - TE
EHIER N, 2, CORKREEBIIEICEMICHE
A %E D (Fig. 2). MEEEIXSI L ART
Z?)of:.

(EBI2) 427, B, BBEVEES, 77~
MCBERAFNATREZ I L2, 0L XVE g
B L b DIP BEES - AT CTh o 72, BHEEWM
wHAT L7z, FINEEIL 2 B 45 9 CTh o 7z (Fig.
3). MEHEBEBIIRFTHHEE F Al TEEROE
BEEDTHR, F—EF7 574 —Tif, BEEHE
DOERICEBERNER L, =Ny -3 TE
ThY, MEEEILSL LERIFTHo (Fig 4).
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HREINGLELTH, MEBESCHEIIRERTHY, EEEEMOLBHRET. BF455, 61 211-215, 1989.
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Optimizing Hypothermic Effect in Contractile Function
on Skeletal Ischemic Muscle in Rabbit
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John C. Firrell - Tsu-Min Tsai
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Introduction

The primary objective of the initial medical first aid team in a trauma situation is the preservation
of life, but as soon as essential life systems are stabilized, attention can be focused on the preservation
of specific tissues. Allowing tissues to suffer prolonged ischemia results in irreversible damage to the
issue itself and also increases the chance of severe toxemia and shock opon reperfusion. Early effec-
tive treatment of extremities that are already ischemic (or will under go further ischemia) therefore
would opimize the chances of patient functional recovery,

Several endogeneous mechanisms exist to inhibit ischemia-reperfusion injury and a number of
drugs have also been found to be protective. These agents act in a variety of ways including free
radical scavenging, inhibition of free radical production, neutrophil inhibition, antioxidation, ischemic

preconditioning and hypothermialZ).

Hypothermia is currently most popular technique that prevents
further tissue damage. In the late 1930s, Allent? performed the first formal studies on the effects of
temperature on tolerance to ischemia of tissues in the extremities. Since then hypothermia has been
considered beneficial for maintatining and prolonging tissue viability. In replantation surgery, the
cooling of amputated parts to 4C is advised to augment tissue viability?/22)28)29)3032)35)3138) 1,14 10
study has proven that this is the best cooling temperature for ischemic tissue, While increased under-
standing of the pathology of ischemia and reperfusion injury in recent years has suggested new focus
of treatment, no clear treatment protocol has developed for the ischemic extremity. Preliminary ex-
periments with animals suggest that similar improvements may be expected in the human extremity.
The optimum conditions have yet to be systemically evaluated. The aim of this experiment is whether

a higher temperature than 4°C is better for skeletal muscle servival and function or not.
Materials and methods

Adults male New Zealand White rabbits weighing approximately 4kg were anesthetized initially
with intramuscular ketamine 37.5mg/ml and xylazine 5mg/ml at a dose of Ilml/kg body weight.
Anesthesia was maintained with intraveneous sodium pentobarbital (65mg/ml) or intramuscular

ketamine/xylazine as required. Blood pressure was monitored by a catheter placed in the carotid ar-

Key words . muscle ischemia, amputated limb, micro surgery, contranctile function, intermediate hypothermia.
Address for reprints . Akihiko Asami, M.D,, Department of Orthopaedic Surgery, Saga Medical School, 1-1,
Nabeshima 5 Chome, Saga shi, Saga 849, Japan.
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tery connected to a Harvard pressure transducer. Body temperature was monitored by a rectal ther-
mometer.

In all animals, surgical exposure of the extensor digitorum muscles were carried out on both hind
limbs (one limb acting as the control) following an identical procedure. A longitudinal skin incision
was made on the anterior aspect of the leg to expose the fascia covering the tibialis anterior muscle.
The extensor digitorum muscle was then identified and transected at least lcm from the muscle. The
muscle was then carefully freed from its surrounding attachments, except for the vascular pedicle that
contains a branch of the anterior tibialis artery and vein. The proximal tendon of the muscle was
clamped to the plate. The distal tendon was attached to separate transducers by 2-0 sutures, one for
the control leg and one for the experimental leg. The tissue was kept moist with vaserine/mineral oil
mixture,

Platinum foil was wrapped around each muscle at the midpoint of the muscle belly, and direct
stimulation applied so that maximal contractions were obtained. Muscle contraction force for both a
single twith and tetanic tension (100Hz) was obtained. Stimuli was given and the force recorded 15
minutes prior to the onset of ischemia. On the experimental side only, microvascular clamps was
placed upon the artery and vein proximal to the pedicle to create a completely ischemic condition.
The control side had normal flow throughout the experimental period., Four hours of ischemia was
used throughout all experimental series,

After release of the clamps in every muscle, the muscle function was evaluated by supramaximal

stimuli (between 40 and 70 Volts) every 30 minutes for a 2-hours period.
Results

1) Vascularized muscle flap function after 4 hours ischemia

Time course of control group after 4 hours ischemia showed gradual decrease of muscle amplitude
in 4, 10, 15 and 20C (Figure 1 a-d). In warm ischemic group (30°C), the amplitude of control muscle
suppressed extremely after reperfusion (Figure 1-e).

On the other hand, the amplitude of ischemic muscle in each group of 4, 10, 15 and 20°C increased
gradually after unclamp. Ten and 15C group showed good recover of muscle amplitude than 4C
group. Almost same recovery of muscle amplitude in 4 and 20°C after 1 hour 15 minutes of
reperfusion, although at the beginning of reperfusion amplitude was higher in 4°C than 20°C (Figure
1 a-e). But there were no significant differences statistically between them, In 30C group, amplitude
of the ischemic side showed less than 100g throughout reperfusion, and there were significant differ-
ences at all the reperfusion times, when compared with control (Figure 1-e).

2) Amplitude percent of each group against control group

Each group showed no difference just after 4 hours ischemia. Amplitude percent from reperfusion
till 1 hour 15 minutes were not regular in each group but 10 and 15C group was better than 4 and
20°C group after that (Figure 2).

3) Muscle weight after experiment

Ischemic muscle of each group was gained in weight. Muscle weight of 15°C was lightest (Table
1). In 30°C group, muscle belly was edematous and partial necrosis was recognized obviously. Muscle
weight of them were most heavy (Table 1).
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Discussion

In the late 1930s, Allen!? suggested the clinical application of hypothermia to plastic proce-

dures in the extremities, Compared with ischemia at room temperature, the maximum time that the

limbs of cats, dogs and rabbits could tolerate a tourniquet was considerably increased with extreme
cooling. Allen believed that the beneficial effects of cold were due to a decrease in the metabolic
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activity and energy reqirements of tissues, Since then, numerical investigators have shown that

hypothermic preservation of ischemic limbs prolongs the viability of ischemic skeletal muscle

experimentalyB)IU)14)15)22)26)28)29)30)32)33)35)39)40)41) and clinically11)24)25) decreases the postoperative inci-

dence of so-called replantation toxemia. In replantation surgery, the cooling of amputated parts to 4
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Table 1 Muscle weight after experiment.

ischemic muscle control muscle
4C (n=3) 6.69£1.25 5.89+0.93
10C (n=3) 6.50+1.36 5.4141.55
15C (n=3) 6.32+1.81 6.00£2.04
20C (n=3) 5.48+0.54 4.71£0.58
30C (n=2) 6.81+0.66 5.16+0.10

C is advised to augment tissue viability21)22)25)29)30)35)37)38).

Adenosine triphosphate (ATP) is the common, immediate energy sourse in all animal cells and is
necessary for all energy-requiring cellular process. Swartz et al.34), however, failed to find a signifi-
cant difference in the rate of depletion of cellular ATP in ischemic skeletal muscle of the rat between
room temperature (22°C) and conventional iced cooling (approximately 1°C). According to Sapegadl’,
hypothermia of tissue at 1°C might be too cold for the metabolic machinery of the cell to respond in
the expected energy-conserving manner, Perhaps a process that consumes ATP, which might not
occur with less severe perturvations in temperature, is triggered by extreme cold. This would have
important implications for the preservation of ischemic limbs, because unlike the brain, the kidney, or
the liver, muscle cannot tolerate severe depletion of ATP as a result of ischemia. In 1951, Hadju!® ob-
served that when diaphragm muscle that had been excised from a rat was cooled to (0T, it actively
contracted and developed tension, Hadju called this phenomenon cold contracture, In 1972, Hilll® es.
sentially rediscovered the phenomenon that had been observed by Hadju and called it cold tension.
After determing that this cold-induced activity of the myofilaments was not due to hypothermic depo-
larization of the membrane, Hill hypothesized that the extreme cold might permit calcium to leak out
of the sarcoplasmic reticulum to the myofibris by inhibiting the calcium pump in the membrane of the
sarcoplasmic reticulum. Free sarcoplasmic calcium would be expected to stimulate the myofibrillar
ATP to hydrolyze ATP and thus cause an active (energy-consuming) muscular contraction.

Several studies have shown that decreasing the temperature of mammalian skeletal-muscle fibers
to below 15°C causes an increase in the level of free sarcoplasmic calcium4)6)7)19). The high level of
free sarcoplasmic calcium at temperature of less than 5T activates the myofibrillar ATP, causing a
substantial degradation of ATP3)4)5), which in turn, results in muscular contraction. Metabolic studies
of ischemic muscle that has been subjected to hypothermia have clearly shown that this increasing
contractile activity is associated with an increasing rate of consumption of ATPIIODIN and an ac

DIB2A)  The temperature at which the metabolic rate of ischemic skeletal

celeration of glycolysis
muscle is minimized has been found to range from 5 to 15C depending on the species of animal and
on the particular muscle under study.

Hussl et all” investigated effect of temperatures between 35 and 15°C on blood flow and metabo-
lism in a neurovascular island skin flap. Blood flow was found to stop completely at a dermal tem-
perature of 14°C. At 20C blood flow was 65% of baseline, while 0°C consumption was only 25% of
baseline, which would suggest that cooling to a local dermal temperature of 20°C would give a maxi-
mal reduction in 0°C consumption with minimal reduction in blood flow. In the study of Skejeldal et
a1.33), a rat hind limb tourniquet model was used to investigate the effect of moderate hypothermia on
ischemic muscle necrosis. At an ambient temperature of 24°C there was 80% necrosis in the anterior
tibialis muscle. At 22°C the necrosis was reduced to 29%. This reduction corresponds to more than
30 minutes shortening of the ischemia time.

There are two basic methods of storing the severed part: [1] wrapping the part in a cloth mois-
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tened with Ringer’s lactate solution and inserting the bundle into a plastic bag to be placed on icezg),

and [2] immersing the part in one of these solutions in a plastic bag and placing the bag on ice%).

But it is suggested that the metabolic deterioration of muscle in a segment of an amputed limb can be
minimized by cooling it from 10 to 15°C as rapidly as possible and then maintaining it between 10 and
15C as our experiments have shown., So-called intermediate hypothermia have marked protective ef-
fects on the tissue damage following skeletal muscle ischemia in rabbit, These findings are important

for both experimental studies and in clinical practice.
Acknowledgment: The authors greatly appreciate the technical assistance of Bill Dobis.
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Vascularized Bone Grafts in Surgery of Upper Extremities

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

From 1979 to 1993 we treated 25 patients with large bone defects, established nonunion, or
avascular necrosis in the upper extremity by vascularized bone grafts. There were 15 men and 10
women with an average age at operation of 42 vears (3 to 67 years). Four patients had traumatic
bone defect, 6 had post-traumatic nonunion, 2 had congenital pseudoarthrosis, 4 had thumb amputa-
tion, 6 had a defect after tumor resection, and 3 had other lesions. Reconstructed sites were the
humerus in § patients, the radius in 11, the ulna in 2, both radius and ulna in 1, and the phalangeal
bone in 5. Donor bones were fibula in 16 cases, radius in 5, scapula in 2, and medial condyle of the
femur in 2. Free grafts were transferred in 18 patients (fibula and femur) and pedicle grafts in 7 (ra-
dius and scapula). Postoperative circulatory disturbances needed revision surgery in 2 patients, but
the skin flaps survived. No patients needed any additional bone grafts. The mean periods required
to obtain radiographic bone union was 4 months (2 to 9 months).

Vascularized fibula graft is well indicated to patients with large bone defects in the humerus, ra-
dius, and/or ulna. The scapula is easy to transfer to the proximal humerus on its pedicle. It is well
indicated to young women because it can hide postoperative scars. The radius is usually harvested
with skin, and it is indicated to patients with bone loss in the hand, or thumb amputation. Thin
corticoperiosteal graft from the femur is indicated to patients with established nonunion in the
humerus and radius.
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Key words . vascularized bone graft, upper extremity, fibula, scapula, radial forearm flap
Address for reprints . Hiroshi Yajima M.D, Department of Orthopaedic Surgery, Nara Medical University,

Kashihara, Nara 634, Japan.
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Table 1 Vascularized Bone Graft

Characteristics Fibula Scapula Radius Femur
Length (max) 22-26cm 10-12cm 10cm fcm
Shape straight straight straight flexible
Structure cortical corticocancellous cortical periosteum
Artery peroneal subscapular radial inf, genicular
Diameter 2.0-3.0mm 1.5-2.5mm 2.0-3.0mm 1.0-1.5mm
Vascular stalk 3-10cm 6-10cm 6-10cm 6-12cm
Flap (width) 24x12cm 15X 25¢cm 15X 10cm small
Flap (thickness) thin medium thin medium
Options muscle, nerve latissmus dorsi tendon, nerve none
Complications mimimum shoulder fracture paresthesia
disfunction cold intolerance
LHEOEAOBED S, donor & recipient o) [F] - "
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Radial Thenar Flap: Anatomic Studies and Clinical Applications

Shigeru Mizumoto, et al.
Department of Orthopaedic Surgery, National Insurance Union Medical Center of Nara

Anatomic study:

To investigate anatomic participation of the superficial palmar branch of radial artery to the skin
of the thenar area, an injection study was performed on twenty cadavaric hands. The supefical
palmar branch was consistently found in all of the hands, it bifurcated from the radial artery lcm
proximally to the distal wrist crease, and run distally on the thenar fascia supplying small rami to
overlying skin. The results demonstrated the great potential of a fascio-cutaneous flap from the thenar
lesion employing the radial artery.

To confirm the neural supply of the flap, a blocking study of the superficial radial nerve was per-
formed in ten patients who were required localized anesthesia for his surgical treatement. The anes-

thetized area was 3.6cm in width and 5.6cm in length of radial side of the thenar lasion.

These results conducted feasibility of the innervated radial thenar flap.

Clinical applications:

This flap has been employed in 5 patients for reconstruction of finger with amputation or

d'eg‘vloving injury. The flap was harvested from the ipsilateral hand, and survived without complica-

tions in all of the cases. The patients recover 4mm to 12mm of moving tow-point discrimination.
The innervated radial thenar flap may offer an alternative choice for larger volar defect of the fin-

gers.

= S VA I

RADORAFBL - BIEEREMN X ) BT 2 MEEFf
radial thenar flapl) DIMFT R RSB 2 B A 12
5 HMT, BIERETF~® injection study 12X 5 #

REKIRRE O IMATARE, BREZ N T 2 BEMRE
HRERBBEONERLEHOF T2, Zho

DWRFERERE, MERS L LTHHAOFHEEEH
L7z B R IZ DWW THET 5,
iR R - =
FACER RBRE 2045, 20 F2HVTEEBIRL D

micropaque {2 X 5 injection study # B %o\, 1
BEREEHD ofBRkeE, EFERELL. &6

Key words . sensory flap, digital reconstruction, reinavation, thenar
Address for reprints ! Shigeru Mizumoto M.D., Department of Orthopaedic Surgery, National insurance Union
Medical Center of Nara, Miyako Taramoto, Nara §36-03, Japan.
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Table 1 Results of Sensory Reinnervation

casef age recipient follow up s-2PD m-2PD S.W.
1 21 thumb™ 29 M 8 4 3.22
2 18 index 21 M 10 8 3.22
3 47 thumb* 10 M 12 10 3.84
4 53 thumb 8 M 15< 10 4.08
5 59 thumb™ 3 M - - -

* Flap was transfered as a reverse-pedicled flap.
* Combined with radial thenar and radial forearm flap.

Table 2 Sensibility of Each Donor Site
in 30 healthy adults (M=15, F=15)

s-2PD m-2PD
Radial Thenar 8.1+.55 6.2+.41
Normal Thumb  4.0+.25 P<.01 32+.24 P<.(01
N.V.LF. 3.7£.26 P<.01 31+.23 P<.01
Hemipulp 6.8+.43 N.S. 53+.39 NS

Radial Forearm 16.0+.67 P<.01 13.0+.86 P<.01

Thof, HICHT2ETFTELIRICHETELH
FINAT o 7240125 2 B, 3 BloRIEIIT R L B
EEZHMICEREBEE L L DICEREBEL T3,
B L L CHV R 461, o> 1 FlEEEE)
PRS2 dominant type (A8 NBERTH -
7D THATEERE LTBEL S, /42, 26T
IEBERER S CERERIL TS,

2, FRCAPHED 2 ( BEBEBFIR/ LN, M
#%3HABBO1IBRKRE, AFAOMBNETMEE
moving-2PD 12T 4 —10mm (‘F¥ 8 mm) & BT
MEPERINTVS,

BRI IZ W N OIER b BRI T—RYIZH
BLTWB, TCEEEEFEL N, TIGRMLO
FERRREDOR S NERIE 2\,

£ 3

SHIEBRICHV S N5 ZHE S donor LD
MELVNVHEET2H8C, BRREN (radial
thenar flap) ##fZ % ERAMY (hemipalp flap),
# R (neuro-vascular island flap), kA ®
(radial forearm thenar flap) DL O % &
WA 30 %1247 - 72 (Table 2). #lEiL s-2PD,
m-2PD I DWW TEFNFNIITo 7. FOHEI W
#%€ (Dannet test) OFEHR, radial thenar flap iZ
N.V.IF. X W45 % 0o radial forearm flap X D&
#, hemipalp flap & RIZDOHE D potential #H L
TWwWabbneEZ SN,

Kamei 5% 13 1993 4 1= B BIR B 1 & IR &
4% 25X 1.hem KOWEMEANE K F % thenar flap &
LTHEL, BREBOBERCRELCWLY, 20k
A OSEABEIBE T 2 PRI S LTk, e
A% radial thenar flap IZfH v 2 BEHBERROE
—RE, EREREOEM LB ) HAOWAICSHT S
EE3NTWA, Lal, #0ETR5HIZIE varia-
tion 3% W& Eh b, #0772 O MET I blocking
study %17- C, FEEREMALERETFA 2L
Twh, ZOREE, MEOMEEENRIFTH- 78
Bbhb., SOIZERE LR, e P HEMRET
WCEENFHELZIToTWAEDT, HEHRIEICL 2%
e LU TENIRERL T,

radial thenar flap O¥#E L LT
1) B RMEEETIERTH L,
2) HBWEVWEELRL, PEBEEOEELNERE
EEHTS.
3) BEERZODEMRET5ZLI0L o T, radial
forearm flap L MAELE TR TE, KFOFY
A HPHBRWEHRTH 5.
4) FROBEIIBAFLVERATETSH 5.

U Lokt ® 752 E05CED,

MM LTI,
1) BRI IRE L C R TR AT
2) BEEREHEWUT 0T, FEHRIIEEDH
BEXIEINEERTLLENDS.
3) RAGBALIZ LB L 2 —KF#EIBETH S
5, FORHEFHE LR,
REDPEITOEND,

radial thenar flap X8 OMEEEICE
L7-MEEFTH Y, wrap-around flap 7z &I M8
L CERNICIESE > TWwWb A%, EEO degroving
injury & CEEBHNEEZNEFRBICEEETH Y,
EIEMT I D kD O AR #E 2 R IERIC I
BEDPHDLELZTVD,
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BEEREEN F RERRE L, BENEERE T
El#i#k 249 4 radial thenar flap % 5 BlIZGH L
B R G,

2 £ X B

D EIEFE b BERMEEE B -mEEs. BE
A%, 29 1 1285-1290, 1994,

2) Cormack G.C. & Lamberty B.G.: The arterial anat-
omy of skin flaps. 188-193, New York, Churchill
Livingston, 1986.

3) Kamei K, et al.. A new free thenar flap, Plast
Reconst Surg., 92 : 1380-1384, 1993.

g M

IRER K ZHRETHEL HNE BX
1. Revevse flap & LCHEMAT 254, METicmeE
EESLETL LR
2. BEMEoWEEOME I IMATRENLTWET
.

B & HEERPIFERERAR KL E
1. BEBREEROWE 5 s L, FfTiE
BFAAS % Dominant Bl ¢ E 2 55, YE, H
ENIEIIREDS <, MATIEE RO T REE & B &2
THETHLEED B,

2. BIBERNT L L X BEMBRREFEMETIC
intraneural dissection LT\ 5. i E THEEEZ
EOMBIIEEL Tk,

B M ASERBSAEEEANF &k B
flap DIRIEORIEIL % 520 7220,

m & ZHRERPILRREERAR KK X

WEERA I — R & BRI & 1T o 7o P15 s,
EFTR CREEE, BEEEZ 2w LaL,
BAEMICIIMEI 2 v E i wiEs,

g M WHREERTEAR Wi
1. SRR 7ay 7 OEH B ATH S
v,

2. BEHREROKS LEMRORSIE). £O
LHIREENRT WS,

B % ZEEREPEBREERAR KK K
1. BEEREROFEH 3 — dom, BAKFHRD
EHICFOAIAL 3 —deck QIGHEHOTET
WKEALTWS, BIROBEFICEESENIE, BER
AT (W
2. MEEABEAHMIEETLOAT, HHlRTIRIEL
T,
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Free Flap Reconstruction for Open Hand and Forearm Wounds

Kazuhiro Sakai, et al,
Department of Orthopaedic Surgery, Yamaguchi University School of Medicine

A retrospective review of 63 microsurgical free flaps applied for traumatic open hand and forearm
wounds since 1975 was done. The most common indication was for thumb reconstruction,
Twenty-six sensory flaps including 10 wrap around flaps and 14 hemipulp flaps were applied. For fin-
ger tip or pulp defects, 3 hemipulp sensory flaps were also indicated. Both hemipulp and wrap around
flaps had satisfactory sensory recovery, with a static two-point discrimination under 15 mm and a
Semmes-Weinstein assessment under 4.31 in about 78% of the flaps. In addition, both flaps had the
advantage to provide glabrous skin, and the latter made superior cosmesis possible with nail. For
compound tissue reconstruction, free flap composite transfer was the best indication. Two dorsalis
pedis flaps were used for tendon composite transfer, a peroneal flap for nerve and a latissimus dorsi
flap for innervated muscle. For the purpose of pure skin coverage except the thumb, finger tip or
pulp, the indication was limited only when the deep tissues were widely exposed. Thirty flaps with
less donor site morbidity were used, including 10 groin, 3 latissimus dorsi and 2 scapular flaps.

The problems were vascular disorders, donor site morbidity and improvement of motor functions
in mutilated hands., Vascular disorders occured in 7 flaps. The causes were anastomotic thrombosis
(2 flaps), tight closure of the wound (2 flaps), inappropriate site of harvest outside the territory of nu-
trient vein (2 flaps) and arteriosclerosis (one flap). Two flaps were finally lost and the over-all sur-
vival rate was 97%, although complication was reduced from experience. Donor site problems occured
mainly in flaps when donor site primary closure was impossible. Wrap around flap and dorsalis pedis
flap were the typical flaps that had donor site morbidity, however, the donor site closure with the free
flap such as the groin flap was successful and is recommended. As to motor function, the flaps them-
selves were not contracted, and at least did not disturb the recovery. From this point of view, free
flap reconstruction is more advantageous than conventional skin grafts. Motor disturbance was esti-
mated to be caused mainly by adhesions between the flap and the underlying tissue, For better re-
sults, research about flaps which enable one stage reconstruction and avoid adhesion, is required.

FHFBEHSNPER L VENLERIEBOSNL L 12k

- 7z. —7, tissue expander, B, MERTEIR

B, FoRmMBESTREE, B, B, AgLE FRBZEDISHESND L)1k VIEHEFERILLT
DHEGRIEBESLNEME B TEBESR SR Wh, A, BEEEFFOMES E EEEE, MESIC

ik L ®

Key words . open wound, hand, free flap, indication, problem
Address for reprints | Kazuhiro Sakai, M.D,, Department of Orthopaedic Surgery, Yamaguchi University School
of Medicine, 1144 Kogushi, Ube, Yamaguchi 755, Japan.
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VCHIREIC S 5 B THBREIZ BET L O THET 5.
e i

1975 25 1994 £ F TISMBIC L 2R & FOH
FCBZ (T L B 57 A AEATHT % BiAT L 7= B5 %1 63 2o
g e L7z, BH43 B, Lo 12 FICHEMRES T
6F»560F, FHBLFTHo7:, EHOEHIT
hemipulp flap 17 F£#¢, wrap around flap 10 &3¢,
dorslis pedis flap 10 ¥, groin flap 10 Z %,
peroneal flap 6 fZF#, latissimus dorsi flap 4 &3¢,
scapular flap 2 FF#, medial leg flap 2 FF, me-
dial plantar flap 1 ¥, fillet flap 1 EFTH o
7z, R—EFI~O 2 EFBITH8BlH 0 b H 10 5
MHE A K F (wrap around-dorsalis pedis com-
bined flap 4 #l, latissimus dorsi-groin combined
flap 1 ) C, MELR M ER, EEHEKBWE LK
REGATOE, ZEHIIBITLAORTERFOAT
B SOEFREZERIA,S II2HEIZITo 2. B
WA — B ESE L7 T REEIIR L 7.

BEEEENTBITLE 8RBT RTHOEER
THor:. IPEEL VRO 7 Flk b fliZRE
RIBHI T - 722 hemipulp flap 6 B & wrap
around flap 1 RFRTHEHEL . IPHEE L ) HED
LIWTBARA 5 Bl wrap around flap 3 ¥ & dor-
salis pedis flap 2 EH = AW EBEMR LT - 72
(Fig.1). HHEXREHFEMITBRRF L7 8 H)iE hemi-
pulp flap, ¥ A K A7 6 Hid wrap around
flap =R L7,

FEFEINICE 2EREFERHLA. UE281L
$EREER /AR 1 BIZAIE 4B 3 hemipulp flap 3 £ FH
TEV, BESUSNOEEMEGIEL L - EUEER
8 6 121X peroneal flap 3 ', dorsalis pedis
flap 2 B & medial plantar flap | EHE %2 HEHL
7. Z®H b, peroneal flap | FF IR, dorsalis
pedis flap 1 FHFHBELBOESHEMBTH -
7-. LB /RIE 3 #1id medial leg flap 2 2 &
dorsalis pedis flap *BEDOHESHBBME | EH TH
BEL7-.

FHERIZZIEERFETHVLS, UMHEORE?2
#0412 1% groin flap & fillet flap #HFN 1 EFHT D,
FEFERIE4FALTICIEERFOE  groin flap %
BHLZ., FEEEXRIE 10 #1121d dorsalis pedis
flap 5 ff#¢, peroneal flap 2 fF, scapular flap 2
E#t, groin flap 1 EF%2HEIRLA. 209 5 dor-

salis pedis flap @ 4 B2t wrap around flap & @
BAEMTH o,

RIS HRIIZ 9 A 247 L, groin flap 4 B
##, latissimus dorsi flap 4 FEt & peroneal flap 1
FEfE RV, ZO% P2 latissimus dorsi flap 12
I B BB ABEE 1 B, latissimus dorsi-groin
combined flap 1 fl% & A Tz,

N — 88128 L T hemipulp flap, dorsalis
pedis flap, wrap around flap 7 & 35 B FfRITHERE
% {7\, groin flap, latissimus dorsi flap % & 21
B idRERE L7, BEME T NV —BEAEIR
ENAPTRERERTEBLZY, 2035
dorsalis pedis-wrap around combined flap @ 2
it groin flap, wrap around flap @ 2 #iZ pero-
neal flap CHEo7-.

& 3

WREHOBRMITEEIX 26 CEL, groin flap
DORFEGZ L HBIR I 1 #1 & hemipulp flap D IME
WEIRELIZ L AHARE L BITH Y, BEOERIX
SEEEF L7, HIRERBESIZOFTELD, hemi-
pulp flap @ 2 B3 MEWEIRSZEEEBS 0 5 D%
FHEIUZ L 55D EBONPUERFEDEMTRAL
PEE L7200, dorsalis pedis flap @ 2 R Fi
AT O F A REEEL R TS L, groin
flap | ERIIHIRIME TESEFL L. T OFKE,
SEREE )R, MOER2LER, BEBER2ER
THEEE6.8%THo 7.

WHREABEYNMIZ6 A 15 4FE, FHLES
HATH DB, MEHAIEXRERO bulk 255 Fl L &
L4, RAEIFOBRIC L 2 BIBNEIHT 2 4,
latissimus dorsi-groin combined flap ® FE # K&
REMATALI & B L OfE | FlssEon.
LirL, HFBEEOMGEE S/ LEBBELER L/
FEGIE 7 CERBEED o7,

HEEROMERBIIME | £ EERL s2PD &
Semmes-Weinstein monofilament test (LT SW
EBET) ASERET X 7= hemipulp flap 14 FZF, wrap
around flap 4 EHCHRET L7, RFOMEITHMEE
I EDALPRELTELTRALEEET CRAEL
72D 2 ERIZT E R o288, s2PD 15mm BT T
SW4.31 NT O BT 2 MEAS 16 H1 17.8% 124 S/,
Hemipulp flap & wrap around flap i o E{8 121
BEAELZRO L o7 (Fig. 2).
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keratosis IZEE FOEEIZ R o, B, Fr—
FEHE PR R S B I LRI A U s o 7,

% =

B FOEREEOBHE IR E R T+Ho s
BTERVEFICHFERFCHERERVRIRSN S,
BERAICHEL T — BT ENSTEETMITE BHEN
L (- TELETE 2 MERTEREROBR
FIRAEEIIEMOECH S, L L, BEIILE
BEAOHEESL FF—BEZHERL T, BENEET
SRERERERFIRINENL I LR kv, BE
DESRRE, FEREERERL, Tho2FVgir
LONVBHEEDNS.

BRSO LV EIRIE, BHETERE, 1ESHEIEEE,
HEMEBEH, ETHBELTHEECH L. BIEE
BIIER, ME, REBEOEUOB A, S wrap
around flap & hemipulp flap #8# % T, 1ERIEHE
HMERE D FEOERE T hemipulp flap R I NS

BRI LEHESEIZIS U T peroneal flap,
dorsalis pedis flap, latissimus dorsi flap 7 &%
HERT L. RERERHEOA Y BRI E LEIRER
FHBFRII NS —BEDL %\ groin flap,
scapular flap, latissimus dorsi flap 7 & A5 Y4 T
»5.

ML MITEED &L, FFr—REEOHERE,
BEWEOR LR ETH A, MITEEOSHFIIERTF
MFHEOMEE & HITBP L TETIIVELY, &5
MfFe=%—, MEREHEDY R prefabrication
HEIEAMERORCEROMRE R EPLETHS.
N —BEEHERIZIE N — % #8485 C & % groin flap,
scapular flap, latissimus dorsi flap % & O EfF %
FBRABALY, ERARNERT TELFERVRE
HEFELRPTVENERBITAZ E2TROLNA.
Wrap around flap % dorsalis pedis flap & F 5 —
BASEICIZ groin flap R ED L ) FF-—BEDOL L
HEERAFHDAEDTH S, EEREREICOWTIE
EEERRBRIIIENIZIEA LR (EEEZ D RED
BELTBLTEEBELN DIELPIENRTV S,
L Ladss, BEOREILL » TEBERRELD,

ZOTERISHEBEE E BREFEOBEILLD0
EEDLND, BENLEOLDIIBEHRO 5215
BLHBEOTRFLET, THERIIAFEHATORY
(2147 debridement %17 o TRIBAME % —HHRY I
BETLIEHNLEE LY. RIBABTSEIEOES
MR FLRE Y TR Y 5 gliding tissue flap 254
HBHTH LD, BEOEFATELT LD 05 mss
TELDLITTIRRL, COHFRAOSHOMERRENS
LILETH 5.

3 & o)

R RIC L 2FEOEEMEIMELTEY, B,
MEMELHICHETELbDOTH L, BRIXMITIC
BEAMAMEIC S BNREF D% CEREBEEIC L FFT
H5. BiEHEE, BREETXE, RRESEL, #
AHBBEISREVER T, MEIOTEESH, Fr—
BEEE 528 L OB EIER TH D,

b4 13

1) \EHAH b LREEF~NOBMEAFOLH. BF
43k, 2 731-735, 1985.

2) Wintsch, K., et al! Free flap of gliding tissue. J.
Reconstr, Microsurg., 2 : 143-150, 1986.

3) KB b FOBRBIBITAIUTHBRERDE
. BFE&EE, 9 747-750, 1993.

g M HZRERMKFERNAR £E LFH

Free Flap & Island Flap ¢ Indication % &' @ &
HRLELZTELNET . BEX, BETRET
Island Flap #ZE L C, ZNTEETH 234 Free
Flap # #ERE L TBH £7.

g & IMOAEERAE EH S

Island Flap T+4 I BB ER TCEEZFNICS
Lz didnERBunEg,

7272, recipient ® needs |ZTX 5 75TV E
EIRYT L HETHFo>TwET L, main vessels %
BAEIZ L7V, Free Flap 2179 2 2% < o
TwWET.
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Emergency Free Flap for Traumatic Skin Defect

Takafumi Naito, et al.
Division of Traumatology and Critical Care Medicine, Sapporo Medical University

We performed free flaps surgery at emergency in 5 patients of severe soft tissue defects of hand

and forearm injury.

All patients were male and average age was 3§ years old. Two of these 5 cases sustained soft tis-
sue defect in forearm, in one case the defect was observed in hand and in the remaining two in fin-
gers. Five types of free flap surgery were performed using antero-medial thigh flap, latissimus dorsi
musculocuntaneous flap, groin flap, venous flap and peroneal flap, Three flaps survived completely,
but one flap necrosed partially and the remaining one nerosed completely. There were no severe com-

plications at donor site.

i U o

B %A - HEMBBORKIBEMNE ) EROSMEICS
Wi, WRIBHICRE - R REORE L %
BIRELEZOLNTND, FAMELTEHIBET 2
ZEICLY, BRBHEESRCRY, RHOEEHE
FHREL 2D, SEbILONIIHEECBIEA S THE
BART R % L OBMBRBRIRIIN L T—REyEEE
B RAEAT % FEAT L 72D THE T 5.

fEH (Table 1)

I 1993 6 HA 5 1904 48 § A & T | Reyits
BEREHAZ T LI ERTHE. F/I1E 19 Fh0
2% (EHUF) T, &RFERETHo 7. ZHER
BEBIDFHKBHT, DB EAIZL 2
Thol:. BRGIEFHEBEND 1, s
18], SBIEFRLUMD3FITH o7z, BB EHREAR

RABIERIBEE (1 BLIBEE 2 &) 25241, FF
A1, B 2HTH o7,

#&R (Table 1)

A LERISHARUARER 16, EEHES ]
B, BUEESR 16, BIREEF 18, BrEER 16ITH-
72 BFEFAXIE2X15em? 26 20X 8em? TH o
7. TFATESREE 5 BERT 20 2 11 BER (3% 8 BRR
045 THholz, RARBIFTELSER LD, ¥
BREZFEATER S HETE, BER B EIt L ko 72,

W AR D EE R ASHEIR R o, B
BREUCEED AHFE L LT, BIREIKRESRO 1 B TR
BERD LUNEEFRA Tz, REHERFO 1603,
bulkiness @ 7= ORRIERIMT %= HifT L 7=,

AFREF D ER
ER 1 BUBEEREE RIB. 50 o, Bk HEEERK

Key words . emergency free flap

Address for reprints . Takafumi Naito, M.D,, Division of Traumatology and Critical Care Medicine, Sapporo
Medical University, South 1, West 16, Chououku, Sapporo 060, Japan,

— 13—









672 OB OE Xt

EF4 232, B ERE, $iEFReWEr (Fig
3 a-d). HERIERATZ 7 VICEFEEZAATE
L7, B3813 IP EE TS AR M TR W OR
BETH-o7. FRISTEBIROKEETHE E REKE O
KB Tz, FESIIER S EH O R
HESHER-D, ARAORED?S 2 X1.5em? 0
IRE 2 ERELL CTRAE L 72, #iTfe, wWdRiES L1075,
BEmMaoEste 2, @BEEZEML. Mkl
EDOBIE, FOBBIIRITICRI-LTHA.

% =

FONPBER T D microsurgery OEHRIC LD, &
NEFTCTRBENFDY & SN REERES* — K8
CERTLI LML 2o TE2UYYY ) g
REOBEFRICIERERPEBESS, EEOBR
B (IR L) PEREERE ENHE. L
LB I -2 BELBATICMA 57295, FOR
BEx S ICEMSEoERENS L. FTHEEROE
TMGEEIE o T B8, BB 14 iz k
LEROFEIZREERTE, —F, ZEREROAE
ELTHEEBRERADTD L. KELEFEINES T,
EELEEVR/ONDKE, T4 —2fEEBICEE
ThHSD, BEIE-TEEBTHS. B0
HOWMEL R LT, BEERFT-RMIITH
LT, BRoXEL, RHESRESTEE LS.

FRIBIC BT 5 —RWBEHER A BMOBERIIEE
BIESCEBESR, SEERLR EOBITIRTEE L%
&, L= RBERR ECORBIRE LGS, HE
HBXERLETHBY, SEOSEMII NSOV
THRAICE LT,

—REEHERFORTIIHFHNICRBOH 5 RN
BTN E ME L, BHOKMEIBVILTHS.
bbb OEERMEIL 20% TH - 72, RIEHFMH
WL BRTEOREY, EMORENEROEREEZ S
N, SHEEROF— 2L ) FHE LT, F
HOEEILZFY, BEORALIFZHLEEZ TS,
FRERTHERILL 2E80HBOLEMRIIHRFIZ
HOPIRbIEBEL, WRNCHTRA Y7+ — 4
Favey b2 BAZERNTELRNI LD BHERT
WORETH 5.

BFOEROMEE 2 L. BEFMTIIEHETEHS
BEOBVWERBELITO) LD, TELXLTRIDE
5T, MEODERDIR, TEEEREIRTHZ
EWULETHA.

ATREER A~ D3l 2 5

SEEEHRESF & BIPRAKBERE f % fifT L7z, IR
FHEA WAL TOYRELRRFERTT S 2 LA
BET, FHME» SIS OEBICERATH -7, BN
BRI F2 24T o 7IEGITIE, Mo AT M RBRE: #
THEWY BFETHo /2. Lo LAMEINE DS il
BEORBEPHFESY, LU AMERE L, KR
BEASEAM L MoV Ic LT E 10ecm 3¢
LRI — R RE TS 5. LA LEER®
M RBEME OETIZL o TR RE L S5 DH
LIDITERERET L.

FEANDOLEREEF

FEHOBER IR OFENHD. EEREO
YA RREEEROVEROEE: ECHERT 2854
TRET S, FEWCEM DL EHHEEE REHUA L
TRERERAVER LTV, FETHPRIEGL &
By 255G RT EREFBREAIEHLENTNS.

BERA O EEBE R 77

BDRBRIBORE IS OBFES, B
PODRBER, BITHERRR EPHE SR TN,
L7=hso THEERF OB IEA 20, AWk ET,
BIRIR & BB K BA R HEET 5 B8 IR 5
PERTHLY. L LBREREZOEES S RE
BRI RA S TR S TV, bhbho 14
TH WA Ro 72

biub At 1 B LT o 72 BE8 B OREUL
BHESTHE. LrLIORFEEICBET B
CHERPET A58 L EAEIIARTS
(RETHD.

% & &

1) B EXIEO 2B, FMRIEO 16, 558
RIBD 2 Bl — BB R 2 BEAT L 7.

2) MikEER, FROEMIEEIEE L.

3) 1BEBOEAILIAEIELS B, BIEIT 1 BITH-
72, ZOEFIZEFAKOREYE, FHEOMEIZLS
EEZ BN,
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Zone I IZB T 5 JE S BER BET: O I8 B fohe,

PIP BAEIERIRDFEIZDOWT
FEBEFoNRRER
= oEOE M #
mos E W
Hris P IR R AR

B R OB E-lL K R AT

Both Flexors Tenolysis in Zonell
— Influence of FDS and Volar Plate of PIP Joint —

Takae Yoshizu, et al.
Niigata Hand Surgery Foundation

We evaluated the influence of management of chiasma of FDS and/or volar plate of PIP joint dur-
ing flexor tenolysis in no man's land on finger motion in 37 fingers of 33 patients s necessity of man-
agement of extensor tendon.

Those patients were classified into three groups, @ proximal phalanx fracture group s flexor
tendon rupture (12 fingers in 10 patients), @ favorable group ¢ clean wound which included the rup-
ture of both flexor tendons and rupture of only unilateral N-V bundle (11 in 11) and & unfavorable
group ¢ associated injuries except for extensor tendon rupture, fracture and loss of skin (14 in 12).

There were four patients who needed the tenolysis of flexor tendon twice. Follow-up period was
ranged from 6 to 36 months (13 months in ave,) and age of the patient was ranged from 11 to B3 years
old (87.6 years old in ave.).

In a patient ¢ FDS preserved, it is better to avoid management of volar plate of PIP joint during
tenolysis in order to achieve successful extension. But, in unavoidable cases, volar capsulectomy
should be performed rather than volar capsulotomy. In a unfavorable group ¢ FDS removed, whether
chiasma was removed or not, extension of PIP joint tended to become worse after flexor tenolysis,

But the removal of both chiasma and volar plate improved extension of PIP joint. So far, this pro-
cedure might be allowed to use as one of the salvage operation combined with flexor tenolysis in se-
vere cases.

= S VA B

FlgL, ZORBIZBUEI )R TVIROR AR,

Zonell 2B\ AT /EABERIBE, 452 PIP BAES &M
WO & 5B GRS s LEE T 558 OB
i3, WERIERTC SRR ICE R MR BT
LEAND B LY, LFLSBIFL IR WDEY,
HEME»L0EEE LT, 2B L SHEGR O

chiasma #{? short vinculum ~DO 58, 2 QAR
D, Ao ngBER ERELOND, FHEE L
T, B mmESER 8, chiasma B L FDS
%408, chiasma % &% FDS 248, MK 0 Y
HEVEYRE ERB Y, ThbHOML DEASbE
TITbNBEZEE%RD. SHIBINLEL DFEMRED

Key words :
Address for reprints :
Japan,

flexor tendon, tenolysis, adhesion, volar plate, tendon repair
Takae Yoshizu, M,D., Niigata Hand Surgery Foundation, [-18 Shinko-cho, Niigata 950,
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Zone 12547 5 /B AR Mt D IRISTE AT RE, PIP BIETEMIIOEBIZ DT 675

PEERE L -oTHET 5.
B OBE

FEFILEFE 9 EM O Zone T IZ BT A%, EiEM
[EFEREsC, HHBOBRELLEL L3346
JMfa G e Lo, AEEEFE (1041123), @
B aplcsREO RIEFRE (11 #1113E), R
BE (12611448) o 38E L. BRBEIREFRIC
¥ 5 REESREUNGEEETH L. BEORET
MEFMEEO 16, B, FRE2 MO
4B EE SNz, BEHAMIZ6 ~360 A, £43
1556 6347T, 2000250 RPFFLLBoTW
5. EFliE B FEFMEICEL PIP B OME,
B, %TAM, WEO%BTAM »5M 8 O %TAM
rOwERET AV,

& £

BEMICABLEVWTNOES PIPAFOHEDY
EEFIRBTHEY, BERMIIEFTHEEL ENLRD I
BHRENTWE., EFHFOBEEREDEE, T
@ ROM #3¢ T2 good & 5\ id excellent D F H i
KELTWHELEDTHS (Table 1),

RIRE R O R — JEUIRREE —

FDS OB OF B THETT 5. FDS FEEIEREEL 23
BI2THET 64% 12725, EUR~OBELLEE L
7p oo 7o B R TRERIBEST I, PIP BEToOME - JE
RgEL, UBEDL1T%E 2->Twa, L LEM
WD 5\ IZRGIOMRIEILT LD RIFLIEN
2w, UEETEE/ALIENSDLZLEERLTY
%, BREWIZIZPIPES~OREREILI 2 VD, %
TAMBEFE 2 Y, HEEIX15% L% % (Table 2).

4 DREEBHETAL L, AHEEIBECIENEE
EREH CEMARIEELZ T o7 | DAV BT 2 Bii& &
Wz b, CNEBORENIENEFTHL L LB
PIP BIET IR WERL DBE ICIFEENLETH D T L
#RLTWwW5 (Table 3).

RHIFREE, 230 BB T3 A/SENL, M
BrPEPVPAREBE L TCO%TAMIZRITERY, 1D A
DHEEEEY. —HEUREZORLZEEORER
TRELR STV, | FHORBENAR RO T, |
FHIEL T3\ (Table 4).

RBEIEZ, WThoFELNRTAMPEEZEI2Z
PIP BAHifH R O E E RIF Tk {, EHMR~DOHME,
B EARDBEOWRENE Y, ZEBEORENTE
727-%, chiasma % short vinculum % F|EEHE
ENBZLERBIDEEZ DL (Table b).

Table 1 Results of flexor tenolysis in no man’'s land
PIP joint
% TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
prox. phalanx fracture group _ _
(13 fingers in 11 cases) 31 2l 69 88 o1 £ 22
TSP -6 | -13 | 8 | s | 72 | 8 11
finavomble group 21 | -9 | 64 | & 52 | 0 18
Table 2 Results of flexor tenolysis ¢ FDS preserved
PIP joint
- - % TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
flexor tenolysis o
(20 fingers in 17 cases) 17 -4 84 92 67 84 17
Tylar sapsdlotomy ~36 | 47 | 79 | 9 | 6 | 68 8
E’g’lif g?ps‘ﬂemmy -3 | -25 | 82 86 60 ! 10
—22 —19 83 91 65 80 15
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Table 3 Proximal phalanx fracture group
PIP joint
- - % TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
flexor tenolysis
(9 fingers in 7 cases) —-27 —18 17 91 58 82 24
FDS volar capsulotomy
preserved (1in 1) —40 —68 90 85 63 55 -8
volar capsulectomy @ m 2 59 —18 78 73 80 79 12
FDS chiasma and volar plate _ _
removed | preserved (1in 1) 15 10 40 100 38 % 5
Table 4 Results in favorable group
PIP joint
- - % TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
flexor tenolysis _ _
FDS (8 fingers in 8 cases) 21 10 %2 94 T 87 10
preserved
volar capsulectomy @ in 2) —33 _39 80 93 58 71 13
chiasma removed
DS 1in D) —10 0 85 100 75 96 21
removed :
e and volar pte 1y | 65 0 | 90 64 | 58 o) 12
Table 5 Results in unfavorable group
PIP joint
- % TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
flexor tenolysis _ B
(3 fingers in 3 cases) 17 13 88 90 67 81 14
FDS preserved volar capsulotom.y —3 _9g 68 95 58 81 93
(1in 1)
volar capsulectomy _ _
(lin 1) 10 12 95 100 66 70 4
volar plate preserved
) —18 —53 30 93 35 67 32
chiasma (3 in 3)
preserved
volar Caps”bt("l’W 62 | —31 | @ 80 | 70 69 -1
FDS in
removed
volar plate prfje.wef) 4| -39 | w 75| 40 50 10
chiasma n
removed
volar capsulectomy. | —s3 | 12 | 82 88 | 59 86 27

DExxéonl, FDSEUIBRHE TREMBE~D
BUEETELZTRITIAZEPFELL, ROEHL
WA, ERRDEL D 3RoBIEEEEbN

5.

RIBE AR O R — YR —
36%12d7- % FDS tIEEEEIZ DWW T chiasma B B
& Uf chiasma YR TEMREZBELAHES, wTh
L PIPHEI OB HFETEY, G LAE{LoEM
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Table 6 Results of flexor tenolysis ¢ FDS removed

6717

PIP joint
% TAM recovery rate
extension flexion
preop | postop | preop | postop | preop | postop %
. volar plate preserved(4 ) _18 —43 33 95 36 74 38
preserved | yolar capsulotomy Lin 1) g2 99 80 10 g9 _q
e volar plate pres«erved(5 0 4) —14 47 75 40 50 10
preserved | yolar capsulectomy im0 s 84 82 59 82 93
—30 59 85 49 71 22
Table 7 case presentation
FDS removed PIP joint recov-
FDS volar plate %TAM
chiasma extension flexion ery rate
preseved|preserved| removed |capsulotomy|capsulectomy [preopjpostopjpreop(postop|preopjpostop| %
ZC(]aS;E.ol. Ist op O O ~40| —68 | 90 | 8 | 63 | 55 -8
female | 2nd op O —68| —25| 85 70 | 55 65 10
[(Llfs;oZ. Ist op O O —50| —65| 80 90 54 58 4
male | 2nd op O —65 0| 9 | 64 | 58 | 70 12

Case 1 : the proximal phalanx fracture group
Case 2. the favorable group

WHBH., TN FDS FUBRRELEROEHRT, &5
KHMOWHEIRETLIEERLTWA. —F
chiasma ¥i%, ZERIRTBITED CTRIFR2KETH
E2PKRLTH, PIPEHIIERBE CH o270 p
swan neck deformity DHEID RS2V, it
BIUBEBORENRR /2%, 7-& % chiasma &
%iRFE L T short vinculum 23 LIEEIMAZ SN
TWah o, FEERE L RIS H R Ic2 5
LEbhA, UNEYDELIERLTNSLLEWVZS
(Table 6).

AT OYNE, TEIRIEITER V720 22%
NYEEL, FHHRIEILZIIFTEL LIV FH
BRLEOVARZEE VRS, HADETASLE, FDS
UBEFEAREITFLTEOERIIERLE 2 5
(Table 3 ~ 5).

LLE, FDSYIRRECIIEIZRBENP.OL 4 598,
chiasma BFAOEE I, H 55, PIP MEiEIZE
b+ a@Emic»H 5, —7, chiasma B & CEHINRE
HBUBROEZIZIRIFTH LI P L, RNEBIIRL
Tid salvage PME LTEBLTLWEEZ D,

E Al #t B

2EFHE L4 EHET S,

FEF 113 20 FcT, EEEERERATHS. 1
MBI FDSIEF LERMYIEEL LTw525, LA
sEeitBib. 2 MEEMROWEOAE T, PIP M
HRIZBIFE 2o T05D, $TAMIZ 1 M E F4H
BIOREEICD & o7z &2\ (Table 7).,

FEBI 2 1k 44 FBMT, BiF#ETHS. 1B H FDS
BELEEHRITWE., LrLEALA/®, 20E
FDS # chiasma 3 & CHBRL, EFE L L CRAK
PBRLAZEERY, BiFEZoTWA, —F2H
B 2[RI cross finger flap CTEELTE#HEL TW5
7z@%, PIP OJEMAES L T\ % (Table 7).

RO2BUIARBRETH 5.

FEF] 3 14 24 FEM T, 1 HE X FDS # chiasma %
EOTOE, MHREEN-80EERD, 2 HEEEIK
FYBL, MEBTAM 100% EBOCRIFE R - T
Wa, ER 41350 FBEMT 1 A H X chiasma R
TFDS #4k. @RI —T70" B, Ly LEMI
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Table 8 case presentation
DS FDS removed volar plate PIP joint % TAM gi;ov—
chiasma extension flesion rate
preseved |preserved|removed |capsulotomy|capsulectomy [preop|postop|preopipostoppreop|postop; %
%{fs;o?;‘ 1st op O 0| —80 | 67| 110 | 54 62 8
male |2nd op O —80 0| 110 95 | 62 | 100 38
%15;04' Ist op O 0] =70 0 100 | 31 71 40
male | 2nd op @] O =70 —15| 100 | 90 | 71 87 16
Case 3-4 : the unfavorable group
100° & %2 o CTv» A, 2 [EH chiasma, Z\RFEE % LI RiFcH o7z,
BLEE-15", %TAM 8T% L RIFEL> T2 = a

(Table 8).
E & &

Zonell 28T 5, WIEHEHESIZH1T5 FDS,
HHRDOEBIZ OV THE L.

1) FDS FEBRBETIE, ERR~OBRIELEIT
FEL, ROEELVEEE, EARDERIELZET
H5.

2) FDS IBE Tld, NEFIL chiasma iRFOFH
I H Db 5T, PIP BEMEBIIELT @SS,
L7 L chiasma 3 X U1K o T AR 4% B0 Bk 0 sl 1

1) Strickland, J.W.: Flexor tenolysis: A personal expe-
rience tendon surgery in the hand edited by Hunter,
J.M., Schneider, L.H. and Mackin, E.J., 216-233, C.V.
Mosby Co., St, Louis, 1987,

2) HEEHE b ZoneliBiTrmEHHR—KIBER
BMESREORBARA O, BFESE, 6528
532, 1989.

3) EHEEE M EHEHICB T AREMEE - B - R
EHREPMORE. BFAFE 10:970-973, 1994

4) HEEH AR RKEBEOEGRIIHTIHLVE
FBEE. HFESEE, 11:551-556, 1994.
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Treatment of Distal Radial Fractures with Clyburn External Fixator
— Re-displacement of the Fracture after Fixation —

Denju Osada, et al.
Department of Orthopaedic Surgery, Dokkyo University School of Medicine

The occurrence, period, and causes of re-displacement of the fracture after appling the Clyburn ex-
ternal fixator were assessed in 22 patients with comminuted fracture of the distal radius.

The types of fractures were classified based on Frykman’s classification: Type I, 3 patients; Type
IV, 2 patients; Type VI, 1 patient; Type VI, 5 patients; and Type VI, 11 patients. Treatments consisted
of external fixation only (15 cases); external fixation + open reduction and internal fixation (ORIF,
3 cases); and external fixation + ORIF + bone grafting (4 cases).

In the 22 patients, radial length (RL), ulnar variance (UV) and radial tilt (RT) were assessed by
means of plain radiographs taken at the time of injury ; at the time of application of the external fixa-
tion device (at reduction); when the wrist joint was fixed during external fixation (during fixation);
after initiation of range of motion exercises of the wrist joint (during ROM); just prior to removal of
the external fixation device (before removal); and after removal of the external fixation device (after
removal). Based on these results, patients with more than 2 mm difference in RL and UV and more
than 3 degrees difference in RT between the measurements at reduction and after removal were de-
fined as having re-displacement,

In nine patients who were assessed as having re-displacement based on the RL difference, a
significant change was observed over the period from reduction to removal. In five patients who
were assessed as having re-displacement based on the UV difference, a significant increase in re-
displacement was observed with initiation of range of motion exercises of the wrist joint. In four pa-
tients who were assessed as having re-displacement based on the RT difference, no statistically
significant change with time was seen.

It was concluded that the causes of re-displacement of the fracture were; 1) decrease in
ligamentotaxis in the early period of reduction; 2) motion of the wrist joint; and 3) ulnar flexion of
the distal part of the external fixation device at the initiation of wrist joint motion,

Key words | fracture, radius, external fixation, Clyburn external fixator
Address for reprints . Denju Osada, M.D,, Department of Orthopaedic Surgery, Dokkyo University School of
Medicine, 880 Kitakobayashi, Mibu-machi, Shimotsuga-gun, Tochigi 321-02, Japan.
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bitbiu 1989 4 & ) BERM B REITIcH L
T Clyburn ISt E R 2 BV CEBEL 208 At
oW TIRMEMBOE S THRE LdY, ZomkiEs
Y E R I2ONETAISEE B IC B EEN T A
BB b Tz, T CHREEMBGRETEIC O
T, Clyburn I B EREZE RO BINEBEEMOA
g, OB, BIUTRRIIIODWTREZMZ 20T
WET 5.

HREFE

Clyburn 8ISV EESS % BV TEE L -8B S A0
BB b, MiEERYIZXBEREZEOTDNI
TWi 2B E L. BH166), K66, F
HES 455 F (1T F~T76 F). BEIFEE Frykman
D CIRTE I, VR, IE 1, NMES
1, VIZ 114, Melone 548 T3 I# 1861, M
281, VEI2BITH -7, FiiE coMMIZTH 101
H (3H~25H), GRONFIZANEZDA 15 #,
FINEE+BmMEENEE (ORIF) 341, LU
BINEEF+ORIF+ERBELABICHo7-. BISNEZER
DT O TR Colles type TITEFERMIZ
EEEFOAL L, OLICEEELITHE, Smith
type X2 & U7z, WERKFIEBEGRTIEFEY
1058 (6 @~29H) THHE L OFIcHitk | B &
DERREL 7.

IHBERICK LB, BEHANECHESR
(LT, ANEEF CFEEIIEESATYA
B (UTEED), FEfioTagglsEms (UT
ROM ), RIStEEkEEs (LUTEE), 84t
EEskEt (UThER) CHRBIN-XEES,
%, radial length (RL), ulnar variance (UV),
radial tilt (RT) @ 3FE %51 L7z, 73 palmar
tilt (ZABINE EREE P OEM L ENINIEATTETH
LOTHRELT.

PLEosHkE RS b L ICBITHBENOEFEY RL
E UV TCHEEROBEBREROEDED 2mm X
DRKEWE], RT T3 LhkEwfleLT, UT
OEBICOWTHE L7z, 1 BB ESED
B ICEMSRE LTS D, 2 BINREEMNEE
B2 LoV, (1) £, (2) FHETo
i, (3) MikoFHEEHECHME, (4) ORIF ffH®
g, (5) BV EEROMEF L FEHEEH.OO—

H-A

HOFE, DLOEEIIBITL 2EHCORERIZD
WTRRET L 7.

# ES

1. ENHEENREOBRMESICOWT (Fig. 1)

RLDOZEM2mm L) KREVWFIZIBDHo72. 2D
9 flo> RL OFHEITEER 13.2(mm)— BEF 11.9
— ROM #1100 = Brx£w1 8.9 — BE#® 83 TH Y,
BIEED AN EERRE T CIoAEE BRI
Fobhi, UVOEN2mm LY KEWFILHFT
Hotz. ZO5FO UV OFSEIE —0.1(mm)— 0.0
—20—>33—36ThHh, TESMEMEGE &L LI
HEIZHEMLTWA, RTOENFI LD LRI VE
F4BITHo72. TOLHORT OFHMEX 28.0°—

RL 2mm<

0<001 o<005“ p<0.05

20
mm |

L1/
20 ] / I | I
Uv 2mm <

P<0.05 P<001

f [ T~

30'?
——

0
210 2 / £ I 1 | 1

a b c d e f
Fig.1 Changes in the three radiological para-

maters as a function of time,

a:before reduction, b:at reduction,

c:during fixation, d:during ROM exer-

cise, e:before removal, f:after removal
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Table 1 Comparison of the patients with and without re-displacement.

Re-displacement

(=) (+)

RL 448+204 (n=13) 46.6+21.1 (n=9)

Age uv 41.2+205 (n=1T) 56.3t 6.2 (n=5)

RT| 481%19.9 (n=18) 338+19.9 (n=4)
Period from RL 1124 55 101+ 74
injury to operation UV 11.9+ 6.6 6.8+ 1.8
(day) RT 9.9+ 46 143113
Period of wrist RL 88+ 44 12.8+ 7.6
fixation (day) UV 104+ 64 103+ 5.7
RT 92+ 4.2 16.3+10.2

c d

Fig.2 An example of re-displacement after starting ROM exercise.
a:at reduction, b:during fixation, c¢:during ROM exercise,

d : before removal

250—~23.0—> 223> 110 TH Y, Het L BEELER
MEIIED b o7,

2. BITHEEARLBEEORWEE O

£4, FH T coM, SN EEROFHETEZH
HMowTFhizBw Ty, MEMICEEEIIRO I
A7 (Table 1).

ORIFFHOFE L BN L OBEBKIZDWT IRL
Tt O ORIF & CEALE 9 B, @ ORIF FECHEMA 6
#i, @ ORIF A T4 4 ], @ ORIF £ TEAE 3
B, UV TEABICOL0H, @56, @76, @ %
L, RTTEQU4H, @16, @4H, @3HTH
), SEEIRTIZBWTORIF i FHET - Of
(CHEEF R B e Ao 724%, UV id ORIF $ER61I- &
AP I EMA A S L7,

AN BEEROKEF L FHHOREEBER.LE O~
OFELEHBEHEMEDOBEHRIZOWTIRL Tk @
joint —BCEAAE T 61, @ joint —FTENAH 5 B,
@ joint RA—F THEALIE 6 B, @ joint A —F CHafL
H4H, UVCREKCOIHN, @36, @84,

@24, RTTIZOUH, @15, @76, @34
THh, SHEOTRTICBWTHE LoBEM IR
D HENE o,

% =

LE 0 22 BBV TEIFBERCF D bhizb
DI RLTIYF], UVTHABI, RTTIZL4BITHY,
HERE RIS EEN A DT, BRI B
T3 Clyburn i/ EIERIC L W BEMAISE LT
LHMEFHRE S, gESY X2k RL I
BEEEZO | AHOBICEHRINZ ) Z20BEEt
lpotb LTHBY, MESICEEF OREIZTS S
LHBEETHL L Lz, 72, Sommerkamp 57 i
R & AERTTHEEMN - B, HIIEamEr
L) BIEROEMAE U7 b RT WS,

bUbNOFKETIE, FERMELE RL CI3EER
DOBAELLTWSDS, UVIZE L TEFHETGO
WEIRIEEIR L & bl T/ (Fig.2). #
FEFSBEENOBERICOWTIE, BRSSP RGS
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Fig.3 Ulnar flexion occurring at the distal
end of the external fixatior causing
re-displacement of the fracture.

ELHEDHE LEEEELR LB RO S o
7z,

UEDZ o EFBFEMLORERE LT, 11K
B & O~ Tn 5 BIEME O ligamentotaxis Dl
2. Sommerkamp 5 D E T\ 5 FHEHEEIZ L 5
b, OMIZEIDRERKNE 2N BLbDEMKETL, L
TOBREIMRIN, T4bh, Fig. 2 OESDE
Hiy & FRESTENSIIREER (KBTI B 5
[EBBBIOATo72) DXRBLEEREDLEDL L
(Fig. 3), TEEIMEMBEHZOR TIIEISEER O

& - il

XPHOTy 7 HERICBE L2 L1 L ) A ES
FHORMBPELY)REL, #hI2 X5 ligamentotaxis
DBWPHHRZ Y FREOTREE & BT HOER
Bz UV OBINA4E U T /-, Clyburn B4t E 2%
& Youn® oF@siEES LHEEEEOEMTTH
BETAEHBICETERIINA VLY, ThidE -
EREOAIFLTHTRELLTHY, BNEES
OB - RIETRFMHSKICEID, 53T
FBMb 52 Ltk b, bubNAISEEREORE
PERD 1 DEEL TN,

] il

1. Clyburn Sl EESR TlREE D, BINIFE
MPET BB Y, UV TR S I F T 8
ML OBENRD SNz,

2. SEOBHTREORERIZONWT, FEEHTE
WG ROMNEESRRMBORBEIERD | 2
THDHIEHHBELT.

X 8
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Pennig External Fixator for the Distal Radial Fracture

Hikaru Tashima, et al.
Hand Surgery Center, Kumamoto Orthopaedic Hospital

External fixator is now essential to treatment of the distal radial fracture, moreover a handy and
simple device is hopeful for the patient’s daily life. For the purpose of the above we have been using
the Pennig model since March 1992. We will discuss this device's characteristics and problem in prac-
tice,

QOur indication of the external fixator is the intra-articular comminuted fractures and the extra-
articular fractures with osteoporosis or severe comminution. Reduction with an elevatorium and pin-
ning through the small skin incision is added to for the cases with the unsatisfactory reduction under
distraction with the fixator and bone graft, recently hydroxyapatite, for the cases with severe
comminution and collapse.

We have treated 30 hands of 29 adult cases with Pennig model which consist of 17 hands with the
only device, 8 with an additional percutaneous pinning and 5 with an internal fixation including 4
cases with bone graft, Although all the cases acquired excellent or good results by Saitou’s evaluation,
the average post-operative ROM of the wrist joint revealed a slight low level of 67% in radial flexion
and 77% in palmar flexion compared with the uninjured site. Moreover there were § cases with the
redisplacement which consist of 3 cases with a loosening of ball joints, 2 with an innadequate fixation
of the half pins within cramp, 1 with fracture of the cramp bolt, 1 with an early wrist motion and 1
with an unknown cause,

We conclude as follows from this series.

1. Additional pinning following manual reduction or reduction by elevatorium through a minimum in-
cision, sometimes bone graft, is necessary for the cases which are not satisfactorily reduced with the
external fixator.

2. Redisplacemant during fixation must be cautiously checked on X-P just early after operation.

3. Restriction of radial flexion and palmar flexion in wrist joint remains, on the other hand ulno-carpal
impingement is the most unsatisfactory factor and the ultimate evaluation depends on the patient’s
age and status of manual working.

4, Four weeks after operation is adequate as starting time of motion of the wrist joint.

A7, EFHCLLIERE  BEETHIEMEEE
I VEDRBEL > CE 72, 1992 48 3 H LIk uni-
AR RSB I2 8 4 5 ligamentotaxis % # lateral system T, 218 ball joint i2 X h HH %A

i L & (I

Key words : distal radial fracture, Pennig, indication, bone graft, additional pinning
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BCoEE L FHEEER)T R Pennig 8% FH L
TE7z, REWIINT 2R A OBANEEDOEIG L
Pennig #8312 & DI L - HEBRFIOEBE L OBE N,
HRICOWTHRET 5.

HE - HE

Fx ORBIFIHT 2HNEEOBEEY, WHH
BB TREIICL DV BEERIFRAIE L, BERR
L BAEIAE R IEFRERES 5 VI NMIF D LS b
LB (F/MIB L) kY=
BINYT 5. ENOTEER, THOEE - Bi%EH
WX EBHEZER TS, BEASIHCHLHH - EE -
BHBOMWETIIEFRRE - SEE CIBERM T R
LR TWOTENECOBIEE T 5, SIHF: - B4
BoO2WESNET, BEMBEEANEY (Chauffeur
B, EEOLVIEERMBHA T Zg4r, Z4
Barton BIFH CRIEROFHEFEE - NEED 5 i
HNEEZBL LT 5.

Pennig 23 %A L7 19923 H LY 4410 A
FTO2EE P A, EEVEENE L 2RARER
A B HTRER 149 B0 163 Fr, £451 108 1 110 =,
FMBIA2 6143 F L2 1, W Pennig 8512 25 F 25
82, BOFIL 20610296130 FT2A% 25D 5.

FHESEIC L5 BEILBEETS 12 F (Colles £ 8
F Smith B 4 F) HMBIEN Chauffeur 1 F, HE
BE®iA ulnar split 5 &, ulnodorsal split 4 &, dor-
sal split depression T F, ¢ smith 1 FL % 5.

FATRIZANNEEEM TR, BEY Y= 7B
8 F, BMMEE - BEHHELFT (WEBH4LTF) &
BDH, BEY Y=V BB CIREFICL DT RY
BREOB% K-wire BE L L7225, B CIILE 2 ER
FRT B OTRONMIBLY LMY T AICES
B -y FELTWE, BRELFH2FCR
Hydroxyapatite 70 & 1L 7=,

FEEAHIZ4 A6 S 984 HFHEELB L
BN, BHEBEORVEEBRITILS EMRTORE
i h. FHEEAE W Colles RIEE 2° RIE 12°,
Smith RIHFE 21I°RE9° &£ 7%, Colles Bl TIZ#E
F V=7 kU universal joint {2 X U 7T R AY I
Cotton-Loader fi{z & iy 7. ZhBEET THOE
HEMEHESIT 2B TT Y 2mm OERHE LT
BlOMEBTT > TR,

* -

Table 1 The average angle of correction (29 hands)

Palmar tilt | Radial inclination |Radial shortening

Colles Smith ShI ShI
Before —-17°  35° 12° Imm 5mm
reduction
4 1 i 1 1
On bone | — 3° 9° 20° Tmm 3mm
union

= o

Palmar tilt  Radial inclination  Radial shortening (ShT,l)

#& 3

SEHBEME (29 F) © Palmar tilt 1 Colles # ¢
—17" 26— 3°, Smith BT 35° %5 9°, Radial in-
clination it 12° %% 20°, Radial shortening 1 i3 1
mmP» 5 Tmm, TiE5mmA»5 ImmNEfEL
7z (Table 1).

ST ER - Bh (4 FofBik) 5 AR 2
FAPAFHLIET, BIE 6% EIE T1% BIE 67%
RJE 90% 141 94% MmN 96% L 4EfE, EETET L
Twa, EREFLED/ETIZ81% TREMNIZ L
735,

HHEOFHMEELEIZ X 5484 FE{fi iX Excellent 13 F
Good 11 F&, SEHOERRTR ITEBER L
o Tw5A, BENGECIRES - BEIZL AN
K& {EHEF O manual worker O BEETPI#TEE 6
THBEA ML AZL ) BEAEREZL LB, Zh
PEERDEE R H>TNA,

T fl # &

FEBI TS 1 82 2, Zr. Colles BIEMIPIS T E T C&
BT REFHRETSHD, BEEMPTILICER
*BEEX SHEOEZILL N EREEBL. SL0OHE
HEOLTRDOEERL L.

fEB AK 12627, &, RATHO/NM 7 FHigT, W
M OKH: Smith BIEEANEI I LEICEELTHE
EL, FHogXxdEEER ) ADL MR-, &
231t double ball joint iIZ & W HEZEBE TCOEED
HHETHHATHA.

SEB AT : 4028, 3. 4 Colles B BHINSBFLETIZ
EEEERARE NSRRI G, ZHEROMBES]
THRROMGEFHPEESNLWOT, Pennig 73
# T2 hydroxyapatite |2 X 2 B84 L L7z (Fig. 1).
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FEFOT T3, . BB AEE NS
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LHBEMTHL (Fig. 2).
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W EE LTS, Fi Frederick? 13 FHH%D
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An Epidemiological Study of So-Called
“Flexion Deformity Disease of the Fingers”

Kohzou Fujisawa

Suzuka Kaisei General Hospital

Hitoshi Hirata - Hitoshi Inada - Hiroki Sasaki
Akimasa Morita
Orthopedic Department, Faculty of Medicine, Mie University

Introduction

Since the School Lunch Law went into effect in 1954, the school lunch industry has steadily pro-
gressed to the point that there are now well-equipped work places, streamlined work procedures and
sufficient staff members to provide school lunches to all the public primary and junior high school stu-
dents throughout the country. During the process, various improvements have been made in the labor
conditions and work environments. However, along with the aging of personnel engaged in cooking
and an increase in long-term employees, it has been suggested that the risk of injury due to chronic
work stress may have increased.

Some national newspapers (January 30, 1985) as well as the television news media (Japan
Broadcasting Corporation, NHK) reported a high incidence of “flexion deformity disease of the fingers”
among the personnel engaged in cooking at primary and junior high school kitchens and at school
lunch centers at cities and villages throughout the country. However, most of the deformity shown in
newspapers were apparently the Heberden's nodes.

At the present time, there is no generally accepted definition of “flexion deformity disease of the
fingers”. Some research included many kinds of finger deformities from a variety of diseases and tried
to find out the role of overuse during cooking in the development of the finger deformities among

cooking personnel of schoolsl)z).

We think this type of approach would result in a serious confusion,
since each disease has a specific etiology. So, we defined “flexion deformity of the fingers” as finger
deformities from morphological changes of the joints excluding those secondary to inflammatory dis-
eases such as rheumatoid arthritis, bone or joint injuries, tumors, and soft tissue contractures in this
study.

The purpose of this study was (1) to clarify the relationship between the so-called “flexion de-
formity disease of the fingers” and osteoarthritis in the digits, (2) to compare the incidence rate of
Heberden's node between the school workers engaged in cooking and general populations, and (3) to

clarify whether or not the alleged finger deformity is an occupational disease, especially among cooks.
Materials and Methods

Incidence of Heberden's node were studied in the general Japanese population and cooking person-

nel of schools and hospitals, In both groups, all the fingers were carefully examined by orthopaedic

Key words . Flexion deformity of the fingers, Heberden's node, work-related disease
Address for reprints . Kohzou Fujisawa, M.D, Department of Orthopaedic Surgery, Suzuka Kaisei General
Hospital, 5-23-18 Jike, Suzuka, Mie 510-02, Japan.
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diseases such as trigger digits, rheumatoid arthritis, Dupuytren’s contracture, and bone/tendon injuries,

Concerning Heberden's nodes, aforementioned criteria were strictly used.
Results

Control group

The incidence of Heberden's nodes in each sex and age decades in the control group is shown in
Table 2. A total of 31.0% of the controls (males 30.5%, females 31.3%) were rated as Heberden's node-
positive. When the age distribution of the male was corrected with that of the females to confirm age
corrected morbidity, the morbidity in the males was 29.45% against 31.28% in the females. As shown
in Fig. 3, a significant increase in the incidence along with aging was observed. It has to be empha-
sized that y? test showed no significant difference in the incidence between the male and the female in
any of the age decades. Concerning the pain from Heberden's nodes, there was no one who com-
plained regular pain. Sixty-six persons (5.8%) assessed as (+), consisting of 15 males and 51 females,

Cook group

The duration of work as a cook was less than 5 years in 124 (29.0%), and between 5 and 10 years
in 147 (34.3%), these two groups accounting for the majority. The longer the duration of work, the
more decreased the number of personnel (Table 3). The number of male personnel was so small
which make the statistics so unreliable that only female cases were analyzed. Among the females, a
total of 129 (31.9%) were diagnosed with the Heberden's nodes and it is noted that the incidence gen-
erally increased with age (Fig.4).

Table 2 Prevalence of Heberden's Nodes among Cook Group

10's 20's 30’s 40's 50's 60’s Total
Materials Total 2 44 131 148 90 13 428
Male 1 6 6 0 7 3 23
Female 1 38 125 148 83 10 405
Heberden's Nodes (+) Total 0 2 25 50 47 9 133
(0.0) (4.5) (19.1) (33.8) (52.2) (69.2) (81.3)
Male 0 0 0 0 1 3 4
(0.0) (0.0) (0.0) (0.0) (14.3) (100.0) (17.4)
Female 0 2 25 50 46 6 129
(0.0) (5.3) (20.0) (33.8) (55.4) (60.0) (31.9)
o 0,
(%) Control Group (%) Cook Group
70 100~
E le ]
60 80
5(& rate ]
40- 60 2
30+ 40
20 .
E 20-]
104 ]
R 0 e - A 7 U
30's 40's 50's 60’s 70's 80's 10's 20's 30's 40's 50's 60's
Fig.3 Rate of Heberden’s Nodes in Age and Fig.4 Rate of Heberden's Nodes in Age and
Gender ] Gender
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The averaged incidence rate of the Heberden’s nodes in the cook group was exactly the same as
that in the control group (31.3%). However, there was difference in age and sex distribution between
the two groups. So, we focused on women in 30’s through to 60’s, the age group which most of the
workers engaged in cooking at schools and hospitals belong to. In this analysis, the averaged inci-
dence in the cook group (31.3%) was higher than in the control group (26.7%). Statistical analysis
using x? test showed significantly higher incidence in the cook group than in the control group in each
age decades (p<(0.01). In the analysis of the relation to the employment duration, peak incidence of
Heberden’s nodes was found in those who had worked up to thirty years (67%). The incidence rate
among those who had worked more than thirty years was 22% (Table 3).

As for the distribution of the Heberden's nodes, the nodes occurred significantly less frequently on
the thumb (0.9%) than on the other fingers. The little finger accounted for the largest group (16.6%).
The incidence for the other fingers was about the same, With regard to the distribution and total
number of the affected digits, there was little difference between the right and the left hand.

Concerning the pain from Heberden’s nodes, no persons were assessed as (+), and only 14 (10.5%)
of the 133 persons in this group were rated as (£). Mallet finger was found in 22 (5.1%) of the 428
cooking personnel. However, preliminary questioning indicated that all of them had a history of
trauma unrelated to the work. Bouchard’s nodes were found in only less than 1% of the 428 subjects,

indicating little relationship exists between this disease and activities involved in cooking.

Table 3 Prevalence of Heberden’s Nodes in Duration of Employment

Cook Group
year ~5 5~10 10~15 15~20 20~25 25~30 30~ Total
Total 124 147 80 36 17 15 9 428
30 33 33 18 8 10 2 134
J [+
Heberden's Nodes (+) (%) | 155y | (p24) | (a13) | G00) | @) | (667 | (222) | (318)
Heberden's Nodes (—) 94 114 47 18 9 5 1 294
Table 4 Distribution of Heberden’s nodes in lunch cooking personnel
Right Left
Node Sex Index | Middle | Fourth | Small Index | Middle | Fourth | Small | Total
Thumb | . ) . Thumb | . . .
finger | finger | finger | finger finger | finger | finger | finger
F 3 20 21 21 39 2 19 21 19 41 212
(+) M 0 2 2 2 3 0 2 2 2 2 17
Total 3 22 29 23 42 2 21 23 21 43 229
% 1.3 9.6 12.7 10.0 18.3 0.9 9.2 10.0 9.2 18.8 100.0
F 1 24 17 31 29 3 24 21 28 24 202
(=) M 0 0 0 1 1 0 0 0 1 1 4
Total 1 24 17 32 30 3 24 21 29 25 206
% 0.5 11.7 8.3 15.5 14.8 1.5 117 10.2 14.1 12.1 100.0
F 4 44 44 52 68 5 43 42 47 65 414
Total M 0 2 2 3 4 0 2 2 3 3 21
Total 4 46 46 b5 T2 5 45 44 50 68 435
% 0.9 10.6 10.6 12.6 16.6 11 10.3 10.1 11.5 15.8 100.0
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Discussion

A school lunch cook in Mimasaka-Cho, Aida-Gun, Okayama Prefecture first claimed a strong cor-
relation of “flexion deformity of the fingers” to their occupation, which prompted the headquarters of
the All Japan Prefectural and Municipal Workers’ Union (JICHIRO) to conduct an investigation. The
news media seemed to have coined the term “flexion deformity disease of fingers”.

The criteria for the diagnosis of “flexion deformity disease of the fingers” in the survey conducted
by JICHIRO covered a variety of deformities including swan-neck deformity, mallet finger, Dupuytren’s
contracture, button hole deformity, and trigger finger, The problem of the survey is that they counted
all the deformity of the fingers as work-related changes no matter what the etiology is.

In this study, we focused on osteoarthrotic change of the fingers to investigate the relationship be-
tween so called “flexion deformity disease of the fingers” and cooking work at schools and hospitals,
The major reason for the policy is that most of the finger deformity of the reported cases were appar-
ently Heberden’s nodes. At the present time, there is no consensus on the definition of the “flexion de-

1)2)

formity disease of the fingers”. Some insist to include a variety of diseases in the category and

others support our policyB). However, we think that investigation of work-related diseases have to be
individualized to prevent confusion, since every disease should have its own etiology. Although two
kinds of osteoarthritis are known in fingers, i.e., Heberden's nodes at the DIP joint and the Bouchards
nodes at the PIP joint, the incidence of the latter in this study was less than 1% among school cooks.
This clearly shows that activities involved in cooking at schools and hospitals do not relate to the de-
velopment of Bouchard’s nodes.

Examination of the subjects in the cook group revealed that most of the flexion deformities of the
digits seen among these subjects are Heberden's nodes and we could not found any finger deformity
specific to cooks, A significant increase in the incidence of the Heberden's nodes along with aging was
observed in both groups in this study, which confirmed the results of many previously conducted sur-

3)4), However, it was clearly demonstrated that the incidence rate of Heberden's nodes was signifi-

veys
cantly higher in the cook group as compared to the control group among subjects in 30’s to §0’s. This
strongly suggest that occupational activity involved in cooking at schools and hospitals can accelerate
the process of osteoarthrosis.

No significant correlation between the duration of the work and the incidence of Heberden's nodes

were seen in this study, which presented a great contrast to other studiesl)m).

In the cook groups, we
found that the age at which they started the carrier was quite variable and many of them were em-
ployed in their 40’'s or later, Therefore, the person who had worked longer was not necessarily older
than those with shorter carrier, We think this is the reason for the lack of correlation.

The overall survey results suggest a strong relationship between early development of Heberden's
nodes and cooking work at schools and hospitals which requires extensive and powerful use of the fin-
gers, However, it was noted throughout the survey that most of the alleged deformity is an usual
osteoarthrosis at the DIP joints and any finger deformity specific to cooks did not exist. High inci-
dence of Heberden’s nodes among labors have been reported. In this sense, the alleged deformity does
not seem unique to cooking personnel. In 1976, the general secretary of the World Health Organization
noted that occupational disease in a more limited sense of the word should be clearly distinguished
from work-related disease“. Accordingly, we consider it reasonable to regard “flexion deformity dis-

ease of the fingers” not as an occupational disease from cooking but as a work-related disease.
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Summary

1. Most of the flexion deformity of the fingers seen among workers engaged in cooking schools

and hospitals were found to be Heberden’s nodes and we could not find any kind of finger flexion de-

formity unique to them.

2. There is a tendency of increase in Heberden’s nodes-positive rate along with aging in both

groups. However the incidence rate was significantly higher in the cook group than in general popu-

lation in an age matched analysis.

3. We conclude that “flexion deformity disease of the fingers' should be regarded not as an occu-

pational diseases of the cooks but a work-related disease.
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A Case of Congenital Flexor Pollicis Longus
Abnormality in Identical Twins

Kohzou Fujisawa
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Summary

Twins appeared to have the same thumb abnormality. The exploration of one twin’s thumb re-
vealed an anomalous insertion of the adductor muscle and absence of all the proximal part of the
flexor pollicis longus (FPL) tendon including muscle belly. This combination of abnormalities has
never been reported,

The thenar muscles had developed normally and there were no associated abnormalities in the
hand. These findings indicated that the condition was a simple FPL abnormality as defined by
Nakamura et al,

Twenty cases of simple FPL abnormalities have been previously reported. All of them were re-
ported as sporadic cases. However, the cases presented here suggest there may be a genetic connec-

tion,
Case Report

Five-year-old twin sisters presented with an inability to flex the interphalangeal (IP) joint of the
left thumb. The thumbs were slender compared to the right thumbs and the IP joints were in an ex-
tended position (Fig.1). There were no finger creases on the IP joint and no active motion was ob-
served there. A cord-like structure consistent with the FPL tendon was palpable in front of the
proximal phalanx. The thenar muscles were well developed and functioned normally. The
metacarpophalangeal (MP) joints were normal, with 0° to 90° active and passive range of motion. X-
rays showed no skeletal abnormalities,

One of the twins underwent exploration of the left thumb., The adductor pollicis tendon was
found inserted in the FPL tendon. Together they formed a conjoined tendon at the middle of the
proximal phalanx with a wide insertion extending from there to the base of the distal phalanx. There
was no tendon sheath.

As the dissection proceeded proximally, we followed the FPL tendon and found it stopped beneath
the thenar muscles, There was no proximal portion or muscle belly (Fig.2). No abnormal connection
between the FPL tendon and other tendons was seen.

At this point, we realized that staged tendon reconstruction would be required to restore active IP
joint movement, Taking into consideration the level of disability and young age of the patients, we
discussed the situation with their parents, We decided to delay the reconstructive procedure until the

Key words : Congenital hand deformity, flexor pollicis longus tendon, absence of tendon, identical twins
Address for reprints . Kohzou Fujisawa, M.D., Department of Orthopaedic Surgery, Suzuka Kaisei General
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Subungual Solitary Neurofibroma:
A case report
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Division of Orthopaedic Surgery, Hamamatsu Red Cross Hospital

Introduction

I report herein a case of solitary neurofibroma, which rarely develops in the subungual region, and
discuss its histopathological findings.

Case Report

A 13-year-old girl first noticed swelling in the distal part of the left index finger and the torus in
the nail plate at the age of 11. The nail plate very gradually deformed and she visited our hospital
in January 1989 complaining of a dull pain and a slight tenderness which persisted for 2 years,

At her initial visit, the distal part of her left index finger was swollen and the nail plate was
slightly reddish and had a dome-shaped torus (Fig.1-A,B). There was mild tenderness on the radial
half of the nail plate. Roentgenogram disclosed indentation due to pressure on the dorsal and radial
distal phalanx (Fig. 1-C,D). She had no history of von Recklinghausen’s disease and her family his-
tory was unremarkable. Blood and urine chemistry panels were normal.

She underwent a microsurgery on January 30, 1989. During the procedure, the nail plate was pro-
tectively removed and a longitudinal incision was made in the nail bed, revealing a dark yellow tumor.
The border was clear but the tumor adhered to the surrounding tissues and surgical detachment was
required (Fig.2). The size of the excised tumor was 8X§X6mm. After the removal of the tumor, the
nail bed was repaired and the nail plate was replaced.

The patient’s recovery was favorable after the operation and the pain caused by the tumor sub-
sided on the day after the operation. Swelling in the distal part of the left index finger improved over
6 months and the nail plate deformation, was gone within a year, She has no recurrence for 5 years

postoperatively,
Histopathological Examination

Light microscopic findings

The histopathological diagnosis was neurofibroma. Although the tumor was completely delimited
in hematoxylineosin staining, it had no specific capsule. The tumor itself was comprised of wavy
eosinophilic connective tissue fibers and parenchymal cells. The nuclei of the parenchymal cells were
elongated and elliptical, were moderately stainable by hematoxylin, and had a comparatively distinct
nuclear membrane., Fine blood vessels and peripheral nerve fibers were sparsely distributed within the
tumor, Both the nuclei and cytoplasm of the parenchymal cells stained purple-red with azan (Fig. 3).
Fibers positive for elastic fiber staining were not detected, Sparsely distributed mast cells were de-

Key words | neurofibroma, solitary neurofibroma, subungual tumor, finger, electron microscopic examination
Address for reprints . Kinnosuke lijima, M.D., Division of Orthopaedic Surgery, Hamamatsu Red Cross Hospital,
1-5-30 Takabayashi, Hamamatsu, Shizuoka 430, Japan.
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Fig.4 The Schwann cell (s) has a completely continuous basal lamina (double
arrows). In the parenchymal cell (PC) similar in character to perineurial
cells, pinocytotic invaginations of the plasmalemma (PV) and dense
specks of microfilaments can be seen in addition to a discontinuous basal
lamina (arrow), A : axon, MS . myelin sheath, CF : collagen fiber.

tected by toluidine blue staining. More than 90% of the parenchymal cells were positive for anti-S-100
protein antibody.
Electron microscopic findings

Schwann cells and fibroblasts accounted for several percent of the toal cells and parenchymal cells,
equivalent to perineurial cells, (long, thin, bipolar cell processes separated from each other by collagen
fibers) accounted for more than 90% of the cells. The nuclel were flattened, and were seen as elon-

gated structures in both transverse and longitudinal sections (Fig.4).
Discussion

Glomus tumor is the most common subungual tumor. In our experienceZ), 46 out of 48 subungual
tumors in hands were glomus tumors, Therefore, glomus tumor was the preoperative diagnosis in the
present case. However, this case had clearly different characteristics3).

Neurofibroma rarely develops under the nail plate. To our knowledge, the only similar case re-

) who reported one case each but

ports in the literature are those by Shelly et al®? and Runne et al
neither report included histopathological findings or pictures. Therefore, it is hard to tell whether the
neurofibroma was solitary or a part of neurofibromatosis (von Recklinghausen’s disease) which is more
generally detected.

In the present case, histological examination revealed that the parenchymal cells of the
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neurofibroma generally consisted of Schwann Cells, Perineurial cells and endoneurial fibroblasts. The
proportion of the three cell types in the tissue of individual neurofibromas varies on a case by case
basis”. These findings, in conjunction with the results of the electron microscopic examination, indi-
cate that the histopathological diagnosis of the present case is consistent with neurofibroma. The only
other possible histopathological diagnosis in the present case would be perineurial cell tumor.
However, as perineurial cell tumor has been defined as exclusively composed of perineurial cellsﬁ), this
possibility was excluded.

Y]

Enzinger et al.”’ classified solitary neurofibroma into typical cellular, mixoid and hyalinized forms,

Our case was considered to be the typical form.
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The Use of Two Subcutaneous Pedicle Flaps
to Close a Circular Skin Defect in the Finger

Yasunobu Terao ¢« Tadao Kojima - Yukihiro Kinoshita

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

Introduction

Subcutaneous pedicle flaps have been used to cover skin defects in the face and amputated finger
tips, Small, round skin defects in the finger are usually covered with a transposed flap or free skin
graft. This paper describes the use of two subcutaneous pedicle flaps in three cases to repair a skin
defect in the finger caused by the excision of skin tumor, This technique is particularly useful when
the scar crosses the finger crease at a right angle, because the flap can cover up to a 10mm defect
without scar contracture at the interphalangeal joint.

Operative technique

Two triangular subcutaneous pedicle flaps are elevated proximally and distally to the skin defect
in the finger (Fig. 1-A). After adequate undermining of the subcutaneous tissue surrounding the flaps,
both flaps are advanced to the center of the defect. The two donor sites are closed using a V-Y tech-
nique (Fig.1-B).

Case reports

Case 1. A 67-year-old man had a pyogenic granuloma on the distal phalanx of the left middle fin-
ger (Fig.2-A). Following excision of the tumor, an 8mm skin defect was covered with the two subcu-
taneous pedicle flaps with V-Y closure of the donor sites (Fig.2-B). According to a questionnaire, the
patient informed us that he had neither contracture of DIP joint nor any conspicuous scar 10 years
after surgery.

Case 2. A 26-year-old woman underwent extirpation of a vascular leiomyoma over the distal fin-
ger crease of the left index finger (Fig.3-A). An 8mm skin defect was covered with two flaps (Fig.
3-B). Ten months postoperatively there was no joint contracture (Fig.3-C).

Case 3. A 27-year-old man underwent excision of a pyogenic granuloma on the radial side of the
left index finger at the level of the DIP joint (Fig.4-A). A Tmm skin defect was closed using two
flaps (Fig.4-B). Nine months postoperatively, there was no joint contracture (Fig.4-C).

Discussion

The subcutaneous pedicle flap is nourished by a random-pattern subcutaneous vascular network,

Consequently, this flap is usually used in the regions with abundant subcutaneous tissue, The first re-

port of the application of a subcutaneous pedicle flap to the face was made by GersunyZ). Tranquilli-

Key words . subcutaneous pedicle flap, skin defect, finger
Address for reprints | Yasunobu Terao, M,D., The Department of Plastic and Reconstructive Surgery, The Jikei
University School of Medicine, 3-25-8, Nishishimbashi, Minato-ku, Tokyo 105, Japan,
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Ulnar Nerve Pathology in Cubital Tunnel Syndrome
— Histopathological Stages of Entrapment Neuropathy and Correlation
between Nerve Conduction Velocity and Pathological Findings
in Motor Fascicles to the Flexor Carpi Ulnaris —

Tomohiro Moriyama, et al.
Department of Orthopaedic Surgery, School of Medicine, University of the Ryukyus

The purpose of this study was to classify histopathological stages and to examine correlation be-
tween motor nerve conduction velocity (MCV) and histological parameters in cubital tunnel syndrome
by analyzing the motor branch to the flexor carpi ulnaris (FCU), which was usually sacrificed in an-
terior transposition of the ulnar nerve,

One of motor fascicles to the FCU was harvested during the anterior transposition of the ulnar
nerve in 35 patients; 28 patients had cubital tunnel syndrome and seven patients had no ulnar nerve
dysfunction who underwent contracture release of elbow joints or ulnar nerve suture, Percent nerve
fiber area (%NFA) which represents percentages of the total area of myelinated fibers in the
perineurium were calculated from diameter and count of myelinated fibers at and 16mm distal to the
entrapped area of FCU fascicles. In sixteen of 35 patients, MCV of FCU fascicles was measured with
an inching technique between 2 cm above and below the medial epicondyle of the humerus during sur-
gery.

Two patients with ulnar nerve palsy and seven patients without ulnar nerve dysfunction had more
than 25% of %NFA at the entrapped area and were classified as “extra-neural degeneration”. No verve
fiber degeneration was seen in nerve fascicles of FCU motor branch, However, the perineurium
showed mild thickening and the endoneurium had amorphous tissue in subperineurial space or small
Renaut bodies at the cubital tunnel.

Ten patients had an average %NFA of 11.2% (5.1% —23.2%) at the entrapped area compared to an
average %NFA of 27.1% (17.5%—38.7%) 16mm distal to entrapped area were classified as “Fascicular
stenosis”. Nerve fascicles at the entrapped area showed severe thickening of the perineurium, and oc-
cupied by enlarged Renaut bodies. Large-diameter fibers were decreased in number and evidences of
varjous degree of nerve degeneration existed. However nerve specimen 16mm distal to it showed al-
most normal appearance.

Ten patients with ulnar nerve palsy had an average %NFA of 1.91% (0.17% —4.91%) at the en-
trapped area compared to an average %NFA of 3.87% (0.86% —17.21%) 16mm distal to it were classified
as “Fascicular cachexia”, Nerve sections in this group showed advanced degeneration distal to en-
trapped area.

Key words . cubital tunnel syndrome, nerve conduction velocity, motor branch of flexor carpi ulnaris, nerve his-
tology, histological stages

Address for reprints . Tomohiro Moriyvama, M.D., Department of Orthopaedic Surgery, School of Medicine,
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Three patients with ulnar nerve palsy were classified as Wallerian degeneration stage.

Another three patients with ulnar nerve palsy were classified as cicatrix stage of entrapment

neuropathy.

We found a significant correlation (p<0.01) between MCV and maximum fiber diameter (r2=0.48),

average fiber diameter (r’=0.65), and counts of myelinated fibers (re=0.92). The strongest correlation was

seen between MCV and %NFA (r2=0,94) among these nerve paramenters, Because of an almost linear asso-

ciation between MCV and %NFA4, it is possible to estimate histopathological degrees of the nerve injury from

measuring MCV,
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T s T (Fig.6).

MEE BRI T 51.0~1133 # m, 16mm =7
WCi1E 39.5~48.5,m EFEHHICIEE L Twiz.

Group 5 3 BIDOKILERTIL, MAREWIL Renaut
body BEEHEMAM O HTE® b1 Schwann #2 b 5
EICHEEL, BWNFAF)%TH-o7-.

WML D ENOMBERIEABMEREI £ T
Waller ZMi2[aY, Group 4 & IZIZFMKETR L2
LTwrz (Fig. 7).

3. BRAMEWTEMOSE

RN RN B HERBAER I Lo/ 4 Bl 1
cm ORI R/ 0.08~& K 0.36msec T, FCU &
BfHE R D MCV 1% 59.8 +6.5m/sec (F¥+SD),
(/N 51.3~ K 66.Tm/sec) Tdh o 7-. HWEHLF
BziE, %NFA it 33.7+5.2% (26.0~37.8%), &8
FHEGMERIE 52422+ 449.6/mm® (4739.3~5737.1/
mm?), BAE BRI 13741132 m (1269
~15.20pm), FHERBEMERMER IR/ 6.30+2.85
~BK178+384pm THot-.

—75, WEREREREED 12509 5 9FITMEDE
A RET, | cm EORKERIL 1.65£1.19m/sec
(0.32~3.90m/sec) ¢, FOEHWUNF I~ —1THo
1OWEB, — 1~ —2THhotz0n 28, +1~0
ThHolOW28ALN, lcm BOBERIREAE 2
HEMEFICFCUMBROMREELEOR DL B
WERRLIZ—Z L T 7z, 9B MCV O3 173+
11.2m/sec (5.8~85.7Tm/sec) EETFLTWw. Th
5 9 FIDBNFA OFIE 6.9+7.7% (0.2~24.0%),
FRB AR 1518.9+1150.6/mm? (168.1~3895.4/
mm?), B BRI 1074327 x m (4.9]
~16.55 ¢ m), FHHHEARERMERE 2.90:£0.61~6.87
+27lpm Thot, T/, 12F8FOERYDIFIT
i MIEOERFIAET, 55 1 FITIZ%NFA (X 0.36
%, ABEHREAERS 14.3/mm?, B B R A
£ 881y m, FHHREMRARMER L 438138 m
EDTDIH RS 0705, 2P CITE i
BAEHEIIES 2 Waller T4 2 LTz,

FEF OB FEN /S5 X — 5 — & MCV L DB
BIZOWTHRET 5720 %NFA, FREMEHMERK
HEPORINFA—F—% X8z, MCVZ Y#& LT
AT ER LERERB LU (HEEEO—F)
Rk B L, %BNFA & MCV L OBE Tt y=157x
+5.04 (p<0.0001), rP=0.94, HEEHIEEHES & MCV
B AL y=001x+1.19 (p<0.0001), r?=0.92,
SEE AR & MCV Tt y=8.01x — 14.87
(p=0.0002), r2=0.65, JAEBMHREHHESE L MCV
Tit y=3.36x—9.49 (p=0.0019), r’=048 & %1,
BB NT A —F —~OEPRITHIEE
MCV W43 5 &S EOMBEEBICH Y, HI2%
NFA & MCV L3O CEwWiBEE2R L7 (Fig,
8).
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Fig.6 Case 30, A 41-year-old male with tardy ulnar nerve palsy.
The nerve fascicles were occupied by Renaut bodies and Schwann cells
without myelinated fiber at the entrapped area (A-1, 2, 3), and showed
Wallerian degeneration distal to entrapped area (B-1, 2, 3). We considered
these changes as “stage of Wallerian degeneration”. MCV was 0m/sec. Bar
indicates 50 # m. P ! perineurium. R ! Renaut body. S . subperineurial
amorphous tissue,

1R L 72, SEOTFFET O MEIREROTFE L o
728 C4 FCU BRI HBEABE L UHEIZIZ TS
POEFRDH LN, 95 1 FITIIEHRERD FCU
EEhFE - Renaut body & Bl% & h, subclinical 7
REEDRBE I N,

Group 2 # £ U Group 3 T3 HEAIEE THEN
iz Renaut body Z7SHEL L, MEEEL L UNED
M A, ARSI NEL LR O EE LYt
EHoN, ERABREERCOEESBLIATHS
ZE BN AFTETH L, L L 16mm EAET
& Group 2 THNFA D 1T% L E&IZITIEE T, &
ANZ I ABIFTER RS — ZICEET AERED
HDIZH L, Group 3 Tid 16mm M ER T BNFA
WI3UNUTELEBENTFTHY, FHLLANTT A
THNEBHENGBREONS - DFETHY, EFNC
Lo TS BINRILT2ERM b Ho 7. Thbb
Group 2 TR CAHMMBEREOEE»E

LT b #EER T OF AR ORE £ 2213
THEDPFEREL TS, Group 3 Titonk )
BREREDTENWEEZ S5NL, Group 2B LT
Group 3 DYFEI 7 YNFA D% {LA & Group 2 i
[ iR R AR R IR A B |, Group 3 i& ¢
SRR RN IR AR | L ETESTH
%9,

7, $1E 53 13 CT scan % B\:72 FCU DA
B MBS0 X - — L OBEBRIIOVT, &
JEETHUNFA XS0 %A BILHREDRI PR SN
HEHE LA, SHOMRAEOHES S BRI TO
BNFA DTS BLAT &% % & EMERT O HRLE M
BRI R SN IR ) RAEEIET L,
%NFA D55 LT OIS 22 BRKEREZ 2T
L9 bbobtEbhs, i, SHOMRER
DEELLh o7 98O 16mm R THBNFA AF
FH 3% T, UNFA QIEFEEEbNEZ LD,
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#m Average fiber diameter

A ‘unmeasurable

Maximum fiber diameter

Fig.8 Correlation between MCV and histological parameters,
A . Average fiber diameter versus MCV.
B ! Maximum fiber diameter versus MCV,
C . Number of myelinated nerve fiber versus MCV,
D I %Nerve fiber area versus MCV,

entrapped area

entrapped area

AKOMOSTEROS)

t

}

fascicular stenosis

fascicular cachexia

Fig.9 Schematic illustrations of “axonostenosis” or “axonocachexia” versus “fas-
cicular stenosis” or “fascicular cachexia”.
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716 E- NI

EIERANREFETHLEERL LD (Fig.9).

2. W RERE L HREBENSS A -5 — DB

2w

IhE TRV EEREIC BT B inching HEE H W
FBAABENEERYOME) T, EamEEs
ERA7i4 tendinous arch TH Y, 1 ~2cm O VE
BIZBRBLTwa eHESNTE L. FCUMREKIC
BWTHRAMRGERIMGON, SO IREBEELHRMNT
H51cm BOBREIRARE o EL & MRS
MO S BEE LT —HT L2 HO P E R
7.

BIEBRTOEE L RKEHEL AW/ - BREEEY
BRZE10) 70 & A BB O AR T B T B 1 AR AR A
e CERFI L, FAAHARERED) B
BLRVRSOEEREZRTIENHL Lo T
Wb, 7o, BIEREBREICBT 2 HRCEERED
ETIARRESHEEO/ME, ROIEEIcHR
FT2L0EEILNTVS. LhL, ThE THEBE
EBRFEOREMHEICN L ERABERFEM & RS
ZHEHM % R IE LA R 2R \TARET R 1T - 7o T3R8
ThHY, BOIEE & RKIEHREOMRRERE & HiE
TR ST A —F — ORI, BERFITORIRIZ
L VEEEZ AR O MR EERERE ST
LAUTIHELRVTREELDH S,

Rz HANUE L - EHREN X7 2 -5 —D 9 b,
I SRR R R B TR MR R B
BHEOEEOELEZETOIH L, %NFA % | mm?
W 1) OF BRI A SRR O TLIT N £
HHRENIC 5% 5 Renaut body LSBT &5
HBOEO BT 2/37 A% —Thb. KL
BEREETOHO MCV #%NFA % 1 mm? 472 1) o4 Bt
RRARMER L AR TEVERAEEE (©P=094) %%
Lizz & Xy, MCV OBERMERICE D 5 &k
WHEOBMITEE L) OB - BRSZET LS A
5. 35IC%NFA & MCV o RFEM = A %NFA
%X, MCV%Y E35L X=064Y—-321 L)%
BXAE N, MCV OHED S EMEEFRO BNFA
PEHTE, B#RMEBENEERELHEETL I LN
WL ol b EZD.

=

1. REWMENABEMCEL, HTEEAOREMH
BHo—HThrRUFRES (FCU) EFHMER
ERIL, MRS - EREEFMIOREL,

B

HEEERORELEL ML

2. FEEEBREOMBFNRIIL, MRS
L U#O 18mm FNHBOUNFA OfEE L U1
THREICL D, HERENTEL (Group 1), #4E
TR R AR RN (Group 2), HHEHRLAE
AR AT EE DR (Group 3), Waller ZEH: 11
(Group 4), FHEWMEE (Group 5) @ 54T
HZENTET,

3. Bauwens @ axonostenosis % axonocachexia
BT 5 AN EAIL AT IR COBYTRR AR R A&
METORE I A B, ARCHT AR LI 4 08 B PR 368 e T R I 2 B
MM T B EE L 5N, axonostenosis % axono-
cachexia OFE&ILME 4 OMBREO BN TIEILR L,
MRERSHEIIHO L HBRETB OB (%BNFA)
DEATH Y “fascicular stenosis”, “fascicular
cachexia” LIERDPEETHAS .

4. BHIERTOBNFA XS %UTICRBE, Fh
&0 @ TIEEEIS M BT SRR R
FEOMBEEESEITL, MRERVEZIIRLE
Zxiohb, F, EEOUNFAR MR TH o722
LD, BREROZEE IR E M EE IR
HOBERMBRERROBMOSESILEE D 15% (5
/34=0.15) BUTICHALTwadnLBEbh s,

5. FHEEW® FCU MO b HH % 2 M ER
&t dcom B0 MCV id, BRAMERMER, T
AR, BUMBERERIC DI MEREREEE
A %R0, 2% nerve fiber area & T
TEHVEROHERGE (P=094) 2 RLAEZLhb,
MCV T HMERIC § & 5 HEFREORER O ELIZIE
IEIL, HEERENEEOREEZRTIOTHL E
W ZEPHG NI T,

TERRBIHI-Y, HIEEHRHE LB - 72 B
RIFFHSE, 2oV EREICHB BN HEE—
FElC@E#-LET.

(RHRIXOEBIEITHBLUE 38 MEAFOH
BE&IIBWTEERLE.)
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BERATHTHI 12 C O B BB B B DR R FE 2 AL

AR RFEFHETSHEHE

fit IR A
A GBS B8 57 B
" A 71

Functional Organizational Change of Motor Cortex
following Tendon Transfer in a Cat

Masato Funazaki, et al.
Department of Orthopaedic Surgery, Nihon University School of Medicine

It is well known that transferred muscles eventually function as antagonist muscles after tendon
transfer. However, the mechanisms of this functional transformation are unknown. Recently human
study using magnetic coil stimulation suggested that the functional transformation may result from a
functional organizational change of the cortex. In the present study, we examined the possibility that
a functional organization changed the cat motor cortex after tendon transfer for radial nerve palsy
through intracortical microstimulation (ICMS). Normally hand and finger area in the cortex was lo-
cated around the lateral end of the cruciate sulcus, ICMS of the medial part of the hand and wrist
area elicited extension of the wrist joint and finger, ICMS of a more lateral part elicited volar flexion
of the wrist joint. Drop hand deformity caused by radial nerve transection was reconstructed by
transferring FCU to EC tendon followed by three weeks of cast immobilization, A few months after
the tendon transfer, extension of the wrist and finger, previously disabled, was observed during food
pick up motion. Four months after the tendon transfer, the wrist extension area of the cortex was dis-
abled and elbow movement was elicited by ICMS of this area. Although ICMS of volar flexion at the
wrist also elicited extension of the wrist and fingers, the transferred muscle was still controlled by the
area where it had an original connection. Eight months after the tendon transfer, an EMG response
on the transferred muscle was elicited by ICMS of the area which the wrist extension area was before
the tendon transfer. The ICMS of the wrist volar flexion area was shown no effect on the transferred
muscle, These findings suggested that the functional transformation of the transferred muscle follow-
ing the tendon transfer may have been caused centrally, and that the motor cortical area which origi-
nally controlled the extensor of wrist and finger seemed to eventually controlled the transferred
muscle.

Rocket 2B 1T# % %% L CLI%, Riordan #:!?
2ETEYW TR TVL, SRS OBRBZ AV

SERBEVED FAY IRIBIG 10 LB ITHIC & B4 FERBIRTIE, WERICIBREOBITHOME L1
EEES—BIIITLRT VA, B, BEAE BRI B EREB O AR TR TH 2 2012
FREIC & 2 TEFOMEERMN L LTIL 1897 42 Xrbhw, L LIMORICEBTHEEVT, &

& U & I

Key words . radial nerve palsy, reconstructive surgery, intracortical microstimulation, motor cortex, somatotopic
organization

Address for reprints | Masato Funazaki, M.D., Department of Orthopaedic Surgery, Nihon University, School of
Medicine, 30-1 Ohyaguchi-kamimachi, Itabashi-ku, Tokyo 173, Japan.
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W BATHTRI B T o0l EE R E OB B TR 19

TTHTET & 7 CEIEATTRE L 73 B 2 L SEBIIZM SN
THEY, FEOHL ZFEL S, HHEOFHRHREORE
1712 & B BEEEMNT R OMEE O BIE I F R MR O
BEEIC X B TAEMASE 2 5TV B8 e
BCI R ARG T 2 BT I A U S P
WRAOBERERFYHOMIT AL HE L
T, R IOBERERET SV ICEBITNCL 28
B AT T A AT\, R & TR TR H
BYEF b BRI ORI B TEMLR % 1 D) SRBE L 7.

MG 5 NS HE

1) g rr—=v7
EEIZFSEOEBA IRV, EEOHLAR
HTEBY—JIZrak AN, =0 0EERTyY
TICANTEZ, BERABCFRHETEZT &5
AR L 72, Blidi 4 » BiTw, %52 5L FH
HExHESETEREHRTAEELIT) Z & 2 HR
L7,
2) BEWREERT V7Y —0%%
BUEBRAEEEECEROEMN 2 TEMGRE
DLEBLDII, 2EROFECHEESTAF Y 7 Fa—
TEFOTEIILE BER/N— & o CTHEERNMEM

manipulator

tungsten microelectrode

semichronic headholder

cruciate
; sulcus

colonal sulcus

Fig.1 Experimental setup

BEMR7 575 —%2{Ek L7 (Fig.1). EEr ¥ 3
v (15mg/kg) TREELZATOEHRE 1 ¥ — /13—
RV BEOTECHENESERIZEMIICEE
L, BFTRETIC, BEEFxZERLA. 79 AXAFv 7
Fa—TDARTIOEEET LOBEBIRMEIZS A XD,
Ml EB N -2 MENEEEBEOMANIZRD
iyt R AR REBICEEL, HEFIERDT
ELTHWEZHDIZESDESFEFTRALAALH LD
RKDOAF Y VARZ ) a—lERBL Y Y CTIAFy
IF a—TOESEERELL., MTSEREsYI %
BEFEINT A Z & THREEME L. B e
| B EEEO 70158 LY,
3) MBI L RHHE
FBEOESRIIEZ o TERBRE 3BTy 5 -
BT TH oo LR L BEuNEEERT &
T — ko TR IEBHEUEBRERCERIZEN
MICEE L7z, DEOERTIEARE EESE EIZE
ERUERL L7, it~ =Fal—% — &L LY
YIAT oWNER (EE200sm, P 500k0)
FEELPOLHAL T -7, BEIZEMAIZ 1 mm
METHAL, MOEELS 200pxm F7213 100 £ m
T REBBEEYED T, EREIR VA OSEERER

Isolator Stimulator

+
?

t

2| stereotaxic headholder

Inset figure shows the area of stimulation of the right cerebral cortex of

the cat.
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720 Ao OIE OA-fb

B 20048, 333Hz, 15 %) %4Tv, 30ux A
DT ORBMTEEOBEFHR SN AEEEHRE L.
FHEEHE FBIIOVWTIREREEER, HBEEIL>WT
XEd - EREESELEHBEOMAF T T EL L)
—HOIEZREMICBIE L, Ths0ESHIEHES
N-HOBROME (Bi% - £H), BMELSDES,
FlgomE s & & HITEHH L, RE LEEBRORSTE
TE#R & (ERL L 72,

EBRBIIRELTTICERE, U VETERE
2B, HRHELYCCHEERRESEHELEEL
7o BRIEF I uNA Y CRFTREL 10 R T
&L7.

E5IZ, BEBTHHEA B L 82 ACHEMICLE
EHROEIEBE AN, #1ER8» ATIE, BITH
IHENER (EZ10gm T FANVATF Y LATA
T—BAR) WAL, HERET—F L I—-¥—l88
8 L THRAT L7z
4) BB MRERIEE 7L OVER

BEECEEEHT CHRRUBRE S F %, BE
HRREE F VRO OBEHROUR 1T - 1.
Ry MSVES - VEEET (35mg/ke) T, MEE
WasE L 1/4 DERZOSMANZH 3 ecm ORI =N A,
BEMEARBLINEBEHRLZ. ZomRICERN
MEmz TR L FEOTEISRILZ L EERL,
BB H~OSEOERTH S mm (Zh 72 ) KR L,
BRI BEERHNE L CFEH L F
BOEREHE LD & 2B LR, SO E
i LT EROSRRICER L, BlEHEe L7, FEE
EE%, ¥—VWIEL, FOREFLBICFEE &
FROTEIE 5BV LR L.

5) BERBITHT & TR

BRI 2 BRIBIZ~Y MV E S — VR
T (35mg/kg) THEBITHZIT-o7. BITHEE, @
HoOEBRTRREAFRES (FCU) OAEIBMH
(ED) 28T L0 BRI FHSTEREOBENE
e o0 T, HHOESTIIAREE—RES
F o LFEEE EEAMNESRE L CEHEORT
&b BEFRIESE SN AFIEES (FDP) 0—&
L FCU &£ dbETBITHE L THWA., FCU &
FDP O —ER % &AL B3 LI o CHifg I &M L,
T % SRR TOIEE LTl 4 24 L7z RIZED LA
Wi ER5® AL 1/3 O EBHL T interlacing suture % {T o
7o, WBREFEBCAMIZES LTIV 2+ —
BrfAL, ZoOFNyat—EErFEr ok

W COTIAF v 7 FTAIEEAREEL 7.

FTABEEGAMOBINZREL, ¥FTRAKER
#32 AMLECTHELRAIHEEIT, HERAEIC
FUHTELSITAAZ L, BRI FREES+8» L C
WFEIREE TR W &, BEMIZBITH B0
LTRITHOMNME #nIZE ) FESHEENE- 2 2
ERLBEIRE TRV & AL,

6 ) MHEEROER

TRTCOREERKRTH, XV bV E ¥ — LB
T (35mg/kg) THEERT ENMICHALT, &
JiBE (40p A, 10s) 12X hW<—F 77, 3
BONRY PNV EY — L EIEEACES L, [MELE
WA L THEL=) YEELZ. DWW Thum A5
A ADEGU R BERAER L = v ANV GmeiiL7.
BAFGARAT, ¥ —F7E8NL®LEETOy b L,
ZHUZ & Y RIS OBRER 51T - 72,

& 2

1) WixEa

S5y b 1L, #ifkl » ACIEEILBIZF
MEITEL-T T CTHod, HEIHCL VR4
CFREEEERESTEL, M4 2 ATIHELES
BICFMEEE FROTEFEESNL L) Ik o7
4L b 1 RIEFHEEOHHED 720 FHAE OB
EVEESNT, RYOIIIMEr —V0RICEHL
ALY EREFoTHEHERA I E LAY, HES
7REZEBLCLHANIBOFEE L FEOERED
BEIN 2o, ZOROTEHOBENERSN
o lz AT DWTIZFDHROERD, SBRIL L 7.
DT OEBRRE R I EFHE &L FROTERENFE
SN TRICETADDTH S,

2) FHELY EifERr O FEH O &

BERE, BEWEDRE, Wkd s ATOMERS
BOFBEHOKT % Fig. 2 \2/R L7, EERKIZIIE
A BICFHE & FROTESBER SN (Fig.
2A), BEMRURICL VEHTIABOFBEHTEIX
BEL, Y=V FEVG o0 BEINL
(Fig. 2B), BBITHHELES BHA*NABFES
WTFELZFETH o705, #Mitkd » B CHBITNS
ORI LD, BEELTIABOFEE L FEOTE
PERE SN (Fig. 20).

3) EEIEOKBMNBE

BEE RO R E BT RO KM R % Fig. 3
IZRL72 A, B, CEENFLRENEEEE LD
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122 fis By IE A AR

EEEAILHHFHE~OESE (mm) % A (Ante-
rior) & LT, A:230, A:220, A:2l.0 L~
TORFEEBRE T, FIALZBEBO NS v 27 (T)
ERLTHAH. READSHEAFRINOERE (mm)
% L (Lateral) £ LCTl-T4-TT7ixL:9.0, T2:
T5- T8I L:80, T3-T6 - TO L :7.0lHHLT
B, SHIZpALUTORMCERIFR SR
e BIFEE E FieoFE, IEFHEE L FiE0E
B, @RHOEHEL L TRLTHS. £ELHOHTIE
FHHE L FROTEIBE SN EM L #KET, EE
PWEB AN EERT, HoOBHIrBEE I8
W% AR TENEFNHATRLCH S, FHETLFIE
DEEMBAILERTMLOMICMEBEL T B, RS,
LOEE% D (mm) TETE, FHHiEFHROTRE
EHETHEAILHFESNMED T2 O D 1 4.2~4.6
ETODD:53~59i2hY, EEEZFRET 5IALT
FONAFTDO TI DD :31~39& T4 DD :3.8~49
WRETER., AFOHEBIETI oD 3.1~3.7,
T3®»D:41~45, Tho D:53~57, T8 D:
41~42 I ZFETE /-,

4) BBITHH 4 2 BOKRENRE

BRITMR A v ROKENBEL Fig. 4 TR L7z,

cr.:

Anterior(A)

fmm

Lateral(L}
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Fig.4 Somatotopic organization of the motor cortex four months after the ten-

don transfer.

Abbreviations are the same as in Fig. 3.
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Fig.7 EMG response on the transferred muscle elicited by ICMS eight months

after the tendon transfer,

Rectified EMGs were averaged 50 to 80 times.
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Bicephalous Deformity of the Ulnar Head as the Sequela of Galeazzi Fractures
. A Report of Two Cases

Yuichi Tsuyuguchi, et al.
Department of Orthopaedic Surgery, Osaka Rosai Hospital

We have recently treated two cases with bicephalous deformity of the ulnar head. Case 1: A 23-
vear-old male manual laborer visited our clinic, complaining of deformity of the right wrist with limi-
tation of the external rotation of the forearm for eight years. Radiographs showed illdefined
bicephalous deformity of the ulnar head. Resection of one head was performed in combination with
matched distal ulnar resection (Watson) of the other head. Case 2 : A 15-year-old male student, com-
plaining of the same symptoms for three months, was referred to our clinic. Although the recent ra-
diographs showed the same bicephalous deformity of the right ulnar head, the radiographs at the
initial injury showed typical Galeazzi fracture. Anatomical reduction of the dislocated ulnar head, re-
section of the overabundant ulnar head and correction osteotomy of the mal-united radius were per-
formed. Hereafter, Galeazzi fracture with the ulnar styloid fracture should be precisely reduced and
applied rigid internal fixation in adolescence.

T LR R L.
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BT, RABRBEOBRLELAET 5 2EMN%E
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E fl 1
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Key words | Galeazzi fracture, bicephalous deformity, ulnar head
Address for reprints | Yuichi Tsuyuguchi, M.D., Department of Orthopaedic Surgery, Osaka Rosai Hospital, 1179-
3, Nagasonecho, Sakai-city, Osaka 591, Japan.
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Fig.10 When the dislocated distal ulnar
head was not reduced suffi-
ciently, the periosteum of the
ulna was split longitudinally
and the bicephalous deformity
of the distal ulna was eventu-
ally developed. R. radius; U.
ulna; P. periosteum.
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(ER) TRVEZHEZHETOSEOETR I L
, BEAEMBOFSAD molding # L oA V4T 4
FETETRIECHESHFTE L EEZ LN,

7 EEEENESITOAERE
RERFERNAF KX B
] £
#
¥ BB
w B 2

(BH) BEFEEBEWIOEEICE L CREEE,»F
MED, N, BERERYOBROUETICEL THRAZER
WA, SERAIIAREFROEHFAEICL ) HEE
DWTIRET L 7.

(fE#1) Bakalim OHEIZHEV T ~ VEIIZ3T 72 53
Bl 53 BT (RAEHTE 38 B, FHHEE 1561) oxfL
CTEBAHHE, HEHEE, ROM, L OAMEIZD
WTHRE L.

REEIIEETEREO TR 1941, DR 6 f&E

U=
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R, DENIE 3P RaERD, BEURY,
1HNCRIME R 74—, 2B N—FRA 7 1) a—
2 BREETTo 7. HEEEW TIIVEIZ I flaf]
WCIRTEEY, VETINE 46, KA1 BIE S FIC
K-7 A ¥ -2 X 5 BLEEm, HNELFUZK-74 v —
1Dk BBPIEE, BA 3 BICBEDE, A LB
FEEEZITo 7.

(BRBIUER) BETEERTHICHT EHEL
I, I, VENZIRFEEIEZ ONEENEL, e
OEFITHFHEDOWV RENFE LN/, T, VETIE
MEDK-7 4 v — ik 2BiMEZEHD 1 FiZ non
union {2 £ % late resection %, M, VEHbET
EFHIRE 6 #id 3 BN FREET R RO O, I,
VB OWEHEILTE 4« ONEEN, SRR L &, e
RBEEFHERALN TV AP —ELLREIESNT
Wiz, BEUBRATIIEA 2 AHEITIEE 2D, A
DERFIT S FREENELEROTVAHLH S, N3
FRAZ ) 2a—-D&) HHEREEHOERICX DT
BERBY) EHRBEFTAENET L EEbhi,

8 BB THMFEN 3 Gl0ERER

¥ rEWALREERAR & #

o s

L
F 0O

Al
BB TwAREIE, ERS R FORBERT
BIMEOBONLIDEL R, SEKA T,
Herbert bone screw % F8\> T ERI M AR B 524 % H
TLHBNET 2R LRI CHE Lz, EMIES
BT, 67, 164, 21k, & 1BIB 26, BFEIL,
Riseborough G4 T I H#, D&, VERL]1HT
Holz. FMIZ, HEETHEDOEEIC Herbert bone
screw & fEH L & E 5213 Kirschner S5 % A\
7o 1~ ABRBRIOUEHBIELHE L. FEHO
JEB B, &41057, 120°, 110° & beEy RIFC
#o7-. Eppright %, NWEHHNEHOBRIMNEE
BEEMROFEME LT, BEEEIFRICEbEEET S
E, I FONEEMEE L Tscrwe PEF L <,
FRENFEETICEE L2VELREIF WD,
Herbert bone screw &, dual pitch ®#iZ & ) 5h
EZEENE S OF, ERICEETE - 0MBEY
DOEEREENTT R THLEL &2 LIHEHNERON

T o RE W ORE
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BEENDRVHEINTHLLERS.

9 HENICH TS elbow flexion test DI&ET
TBEAFEFRRERNAE # B & ¥
R % EB

Elbow flexion test (3B SR & IEMEE O R BIS IR
EHEO—DE LT, HEWEFEEOH 2REEL LT
;R ﬂTbxéﬁ‘E”’“Hﬂ’a‘o‘b\f IR AL [ B A
IZE D ERIIBHICR B EED. &AL, BERIC
bWTF,$% ToORVLEHREzEREL /-
elbow flexion test #{TWZF D EEMEIZ D E 5%
Tofz, AT, BEMHL0F 100F (B2 46, &
29 B, FH3447F) Thos, MERMMIL, #EE
B, NEERAKERVERBEME L, BRI
EEENEINFEIIBYT, FREPRTFESERM,
PRI, EEMO 6 DDA T elbow flexion test
L AH, MEICHRESBIT L. AREETI
B TOBEE 2o b0ix, 1TH 33T 33%, B
HIER R F COBMIE, FH2H 0B THo 1.
EBIO M, Tinel's sign B & BFIE, 17 B 52
% & FEE ”’W)Bi’u’_. AteAEZ, BFEENE WO
ECREREEFE, BUFHEzTESCEESE
AL, BRI %ﬁt&ot

10 _EBidst LR ORFEE

FRERSAE F K B B

= H B T

FoA # FE

EREEFERERAR — B # B

ERES EERICHE L TRIPREC RIT LGB L 72
0THz&E L.

FEBONRE, BOK - L1388, £ 1350, £
T, KEDOGHIZSVERERD . XBES
DOFHE 40T THovz, ERzFD-6 D1 18
T, F=NrFr—D4HPFRL S o7 BECE
THEBEERFERIZRD 0L 326 (155%) C, &

HeAED 12 6, BEEARELD 11 G2 % -7,
EERB L EEREE LT, EEN0kS - SLE%E -
BERETHIT L. 7oA R— Y -0l - 2

704 FRIORATES S T L.

EEMIEFEHBI8 AT, 0 FRLUBTEL 22
i BH, TZARYR—-F— - AF 04 FiEst
3ESTH -7z,

11 BHREOEEICHNT 2 FHEEORER
MR RERRERSR A

X B &
L H OB A
B & & =2
X B = B
B OoF o®
AARE B &
= ' A #®
e E # A
T R E Z
oo E x
% B E B
& B OH oF
H 3B A

SEF 4, BFRICLZHEEEE 15 510/

BWrRE L-OTHET 5.

WgRIE, EFBEMT, ESETH 2 FTHo 7.
BIFRETHIEIL, FH2EE B ThHot, T, F
i E COFRBIIFY12ETH- 7.

AROTAIE, FHEAN FEOBEIZL SHEE
2%, FRENEEEICIANERIFTEDS b
WAAEID B Bl 5D TV, E612, BHEREES
ERMEEEI L AEENLBITD » 72, FHFEL,
TREMT 3 B, BEILAT 1 B, 3EB L 05T 6 B,
MR % 4 BT L 72,

BIRIRIIE, 350 2 DIEF CEHIRADOEIRH 4
THotz. HEOEBIL, ADLEEEDOH2L 01
1Bz e &EF - Tz,

BERI O FREE L, ERE/AEREEIC LT
FEIZHOEEREOBRRFLETH ), WEHES
ZAcx LCid, 5% Bk & A2 a5
THh-o7e.
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fiE 5l 1% 51 B &

1 S&ECEES%E L Cuv3 painful stiff hand O 1 4
ERERFEERAR 2 H & 2

Z R #® B

v ¥ B3 OIE

 E R 2

g X f1 B

SEBELAOBRBRLIHLI R FRESREL L
painful stiff hand @ 1 Bz UBi4 2 iEE % A7
L BEL S THRBEICER LD, ERRGHEEL L
THEL, BREHLIY TERE KT,

FEF, 59 F, B, I EHHEEE mFEE
OEMEBRTERTHELAELD, MHFRL T
T H/NGIZHT T PIP & 2 Bl & T 2 3VE
B S X OUEMEIRASHE L, fEICTHIRE - A
RFNOWTF %%t 5 bERFEEL 2V HRE S A
LRBE Lol BER, SMEEICERTREZL
7. WEBEEE R BV T MP BT 20~40 &,
PIP B84 70 ¢, DIP B9%i 20 BFREEOREMIITEETH
575, FhLl Eo 8RR OEE i ER O - ok
Thot, ZBTHERIEO LI, HE TSR
LTBHIEEL Tz, EEOBRIIEEThorz,
IEM X BECHBCERH R EEBFOR AR
D7\, DIP BEIICBETEROELEZ RO LDHKT
Hol. MBEOEY Y FIIBWTH, FRE, 5§
o DIP B3#i, PIP BEES, &HE IP BIEN I O B & iR
CEBEEREZRDLOATH -2, ME—RFTRIZE
WO B MRS LA ERER OB & D7, REDZ
Wricd 720, FRAMERP T KR EBL LTniwn
HPRER I FROBERELERL TV iRVWELRE
BHLEVERED LSOO, URMWBIEICE L VER
) BEGIR, RUREOWELR EOFTR L ) K5
BRBEIA M T — 2B THETHB L. B
SR LTI, ETEEL CONEANI 2 NSAIDS,
T Yo7 A VABERRBRIEEEME®R (V40
FEEY) BEORREOES, T T4 VREETE
BHZIEE, FAFIv s A7) POEEDLETD
TEPRIIRE, FARRMEEH Oy 2B L UEREN S
Oy 7% EOREREIC L o TRBO B MBI E
2708, IR L LT painful stiff hand O iKAE
BAE L TWAELY, LEBEROTEEDLFET
X7, BEOLBENEEICOWTRER N, %k
BHFHRELLET A P ETo THRELZE DA,

137

EEZOWNBIED TR TH ) BORRRETIE 2
L0, FEERSATEERELRT CERL AT —
ERLR2TVWER TH AL LD L TH-72. B4 E
D TAD E, BEEHLAHOXERE% 30 41
EEIEH LB 648 HICEML, HOST
BB L7, 22 TOABBEEYD T T
WEWEFTHo72. Doz & LY KRERORELRS
FlzBVTiE, BEOLENERICOWT S T4omE
BINA, BEFSICMET 2 EVEETHL EEL
HEN5.

2 HEREREIRBENGGE (AR IR U A —EA

B 7y FEMARFERNAR & K A 2
Al mo#E R
w® T M E
WA g =%
+ = 1
A S
F K B A

FEF 0 26 F, 1otk IR ARBSB’, Aok
fo & claw . BHE I SREIEN® F7 T
F, FNLE, THREFEL T2, HLEREHER
AT AT, HEEBRBETREMBRETH S
BEWMEZT705, ERSBREL W, HTEELER
T LEFSRMLLAREEZ2 L. Bl AF o
A FES, BIFEZEZAT) bRIERL, A7 FLF—
VEZ, BRSOy 7, SEMRUBREEITo
7o, 0%, FORRILERT 2 bER, claw BFE
¥ (MP BT AMEIE R REHNE Ty 7 T—§
FHZHEET S) HEBICHR L2700, &/ FICFH
ERATL7:. WA CEIHERHOBE I GETH
DEHER TR S N T, WESSREETH
HREM (PTEE) %#1To7z. M8 2 7 ABIILE,
NEDERE & claw BEFRILIZIZHE L. L LA
B3P AEICHELN ST LER L. S$BOEE
FEHCOWTHEREIT T WTT.

3 EAUBERRHEED 15

B T T ERREERAR K R 1=
Al /KRR
B ES
FOR X R
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# *
2 K B A
FEFIE 22 FOBBMTEFRIIATHES B, BEHEIL
TR 66 A, BEECER LMY ST, BER
THB T TV 720U E L oS82, X -
BoOfER, BETHRHEINESN. BAEISHBEHE
CESETIIN LT/ DCP 71— F CHIWEE
EEME T, £/, B X BB T, REORES
08l em BT TERIBERED, REERZE
RAERELIRETH 72, SRR IO FBROREE
RERBFIFITE L e T FHAEL iotambnt
A | A HEEROL FRETE £ BT LRt B2,
AL R BT ‘%Ewrﬁ%mbt#,iﬁﬁ@ﬁ
ERESHICHEOBMN, EATENRIZIZIZEETH-
72, Bl A RKEASMEIIZ éﬁfﬁﬁﬁ%““ﬁﬁ ZHf
T &, BBEREHICHEL P RARERF RO, &
R MEREE S L UFHETSEY BIT L7228, =A%
ﬁ&“ WHRBEERD o7z, SHROBFERHICEL
FEBIMRET & L TRELL.

4 HEHEESREROLERSHERBICHT 5A
=
RERFERSAR -
IREHBRE IR L EE 2N kE £ 0
ERIIRAMELZRLCTETHL. Z01AZRR
5. EHL 18 FEF, MEEPLEAFRE T,
IFEL DR EREL T/, AR L 18
BEllE e X5 Lo, WPk, AEBOER, i
RIEHAEREEHAAE D, ROMIZ 65 5 1207 (2R
ENTWz, XHATRE S ROBREEEEK T oA
FEIICERGERDL. FWRITY, THEO M EHE

EEf Lo, AEEEE/ME /2 ERERERE
REERZLZ. ETHEWREBTHEFEML, IE

RIBERICRBMELBSICCHEE L. WHRIE]1 » AR
BLUABRE, BesBETIBOEENIMIMIER <,

ROM b 545 BTP &2EL, XBLELIZIZTRTZ
BATH 7. FAEIIIHFRE & BB ICRR X
FHEODPDRIIF S5, RETIEWEEOREIC
TG & LBV, COMBREBEE RO OA &
HEDPTETORMIIELH, BRIIZIERT 28
T, BRL) B 1 HHEEE2 5,

HEBRE

EEEIICHTIEELENOIRIIONT
WLCHERSNE B R f&

FROBFOEFRICH o T, BIIBEBHTOE
WEEBLIZT T, BEMIIOEELRSRVE
LT hide Hau,

BEEEEFHESECBOTRARRL -2 L 2
OIZEBEEIE (B, Bg, BEELRLY) onT
AL, BADPTo T ABEFELEOTERIZOVTHENR
7z,

REED B RO G B HTEL & JE FRER LA & DS %
BFIES 2 Z LK CTHB EDER DS, L zieE
WEBLUTFFEAIFIIN L TE MP BEIE LT
ORIESREZTV, P L0RFLEREB L
U EgR B s T A,

KERERHDVIEERNOBRAZE-7-T Ly b
FRIZX 3 AWM E LT extension block % FIH L7
ARBEES —RIIEDON L L)1k TV 5D,
FOERBLORA VMR EZODWTHHEHHAL .
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5 39 [ H AF /R
TE TR 81 AR RAHFS

(ST H—FvRTI)
9 :00~18:30 iR
(o Ry arvkryy—, WEALY)
19:30~21:30 &ERE
(STFH=FT7RTN)

& R IRAHE

KAPER EFH O£

B B:FHTE8ALE (1)

O ElLRTAL TRy oA (HE)

S L AHEN - AHE— - TR - ANIsER
IBEEHE - FEREA - HRBNK - RE A

KEI&E  MELE

TR 8ELF I A (L)

P HE

(RERT) HBZM - =HET
(BE5E) $5RBRC - EaDIFE
(#H) &84

BMEFELAN D BRI, BAEMNEK

% 39 MAAFOAREREMES S L BT
E 4
1) B, &%
T 8E1H2H (L) H2EEFES
(5 7FH—Fvr7N) ()
Fr84E5H 8 H (K)
11:30~15:30 #£3E%ES
(FTFH—FvRTNV)
16:00~18:00 EFFHEES
(7 FH—=FvERFTIV)
19:00~22:00 FEsREBHS
(S 7FH—=FvERFN)
%9 100~17:00
ESHEAANY FE5E 134
(IHEEANA )
FHB84ESAIH (OK)
7 :45~8 145 E—=TE3IF—
(Z 7 FH—-FRTIV)
9 :00~18:20 ZEMTES
(MBa vy vavery—, WAL )
%18:40~20:40 %519 BRMHELELS
(I Rrvarbery—BBE)
*18:40~20:40 M EFOERETHES
(o oYY ag by —hE&HE)
¥R 8ELSAI0E (&)
T :45~8 145 E—=vTt3F—
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9 :00~16:00 HEFER
(482> Ny 3 vy —REBE)

2) FEOME
O YUERITA
1 FLVFOBREDOHES
2 BERERMRET (BHAERZET)
@ SEAEREE
1 S.W. ODriscoll (Mayo Clinic)

: Reconstruction of articular carti-

lage using periosteum
2 J.B. Jupiter (MGH)

. Planning of osteotomy of multi-
directional malunions using com-
puter generated bone models

3 T-M. Tsai (Kleinert, Kutz and Associ-
ates)

. Endoscopic release of entrapment
neuropathy

@ E—=vrEif—
1 Tetraplegic hand
2 FHRAREEOZE LIGHE

(RE #WhE)

(ZRBEELE)
3 IERIEEMT HEZMEE)
4 RA hand 0EHE (7K RERE 4 )

% 39 M EAFONFRERHETERICOVT
R 8ES A1 B (£)
1) 9 :00~10:00
Microsurgery 2 & 5 Fg DO HFE
B HFEFE BN LH—-E
2) 10:00~11:00 :
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EERIBEORE
MR D REFERE M EHEE
3) 11:10~12:10
WEFED)NEYF—ar
MR i
OFONBEDLF, S
BT IHEEAM
@ OT DILFHh 5 AN NN L5
4) 13:00~14:00
FHROY - BEES
BE HEER &M AREX
5) 14:00~15:00
) 7w FFEOFH
BEf D RSRIES  REN  RENEZB)
6) 15:00~16:00
FOAR—VEE (Hb&ET)
B AR R A EED
% 3) xRV TETHEASKEFIES L LTHFEL,
LB EFTHEDTHS ).

3. BERE - HISBOHREILOVT

FELBIIIARBOAE L EAFEEE R EET
5.
FRISRIIE, NEEEEE, M &%k, A
ks, Mkdinses, HbEakE, TBEX
BRSEAE, ZiEEMESEA, NZEERELD § LT HE
T5.

4, BREESHRE

1) #HEARERFTERS
BEDFEERLITTEROE) TH 5.

PRI EICB T A EEE Y HESICRE
FONRES L L TEFORREMEL FMRERIC
EULERXTED, MREZERIRY.
EBEXKE, BARMKBEIIEZE T H%.

SR AARFONEES L LTHAMEEICND S
ZElhot, HERERORREILEEZEROFE
BREEII > T,

2) EBEES
QWIREHEREE LY TH 3 HICALY 2 THE
ENTEBRFONFESOBESORE LW
FALRY A
£5RE, SAEFEZIIOVWTORENH Y,
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FoKkE, RABOFHEIZOWTIE, XED
Congress l&h F DN 7 — /35— T 1998 4 §
BlzBfE, Re®id 2001 4 bV o isigE &
Nt DHmENH 7. F7-, President |-
Brunelli, President-elect |Z[LA%4, Sec-
retary-general {Z Foucher, Secretary-gen-
eral-elect {Z Urbaniak, Treasurer & L T
Medina %%, AEBani-tonz L.

@ Asian Pacific Federation of Societies for

Surgery of the Hand @ Council Meeting
KOWCEBREZEREZERBEREBRE X VR
HEVRB SN,

1 EOF&E 19974 5 B 25—27 B iZ Perth
IZCBMTF5E. President & LTIE, HEZH
SEPREL, SHOEMESIL 24121 @E
HEINBZEPHERINIEDT & BRI
D2nTE, Bl1BASEWAIIRITFETD
5.

APFSSH~NOEGFIZELTIE, BAREL LTt
IFSSHIZBH#EN TS 392 %L T 5.

F7z, delegate IZIXEHEXEII R > T
7:<.

@AE%V 4> FNFOSNBES (Combined

Meeting of the American Society for Sur-
gery of the Hand and Japanese Society for
Surgery of the Hand) (Z2oWwTix, Frk 8§
FIAISH~2 HIZHEFETHLH, OF
@ President & LCld, #OBETOHFELE
FETHLRARBEEEII > T2,

YENBERER

- 5 | EEKEIME &

KF ERERE LSRR
HEF D FERTEIAIR (L)

108 (B) 80 - F#
WET R ERFEF LFRSHEE
FHER I 2FH
HIAZH O, EBIZTHOEY.

- % 2 MEKEIE &

=k BREIEMAE FH #HER
HE PR SEIRFTH (L), 88 (H)
B L RIRBERA 5 —

CEBBEFR—TAOI, FORELD 839

mHAFONBESE 2 MEHHEHER] &
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T5. 5. Z0Ofth
CHETBRCORKRRLEMR LT L0 D 1) HASHRAE 63 HOKRRE SN,
22w TiE, SBREBRTHRITL TV L. 2) B4 B EAFONEESIIDONT
SHR PR S B 22 H (Ok) Fiii4Es
4, FBEPFFONHERERERICETZ 7> 23 H (&) FWEs
r— hMER 24 B () BEWES
# B EARFONHFESEMERIET LT > — & BFRRESE
MIonwT, REBHEEL VERHREOREIH-

7z,
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