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Composite Tissue Transfer using Microsurgical Technique

Moon Sang Chung, M.D., Song Choi, M.D. and Soo Yong Lee, M.D.
Department of Orthopedic Surgm,\College of Medicine, Seoul National -Univeréity, Seoul, Korea.

We have experienced 29 cases of microvascular surgery during a year since Apr. 1981. We performed 18 cases
of composite tissue transfer in 17 patients. 3 cases of axillary flap, 5 cases of dorsalis pedis flap, 4 cases of living
fibula transplantation, 2 cases of groin flap using deep circumflex iliac vessels, a case of osseocutaneous flap using
the 11th rib, living M-P joint from the 2nd toe to finger, neurovascular island flap from the lateral side of the 3rd
finger, and a case of musculocutaneous flap using the gracilis muscle were done.

The causes of the soft tissues and/or bone loss were open fracture, which is the most common cause,
osteomyelitis, congenital pseudarthrosis of the tibia, bone tumor, and scar contractures, etc.

The success rate of the composite tissue transfer was 89%. The 2 cases of failure were observed. The one is
due to the vascular damage after the leg lengthening in congenital ps.eudarthrosis of the tibia and the other due to
the infection on the grafted area.

The follow up period was from 4 to 18 months. The patients except failed 2 cases were pleased the result of the
surgery.

The composite tissue transfer using microvascular surgery has many advantages in that the tissue defect can
be filled by one stage operation, the patient would be less dependent wish shorter hospital stay, the patient would
be less morbid with better function than the patient with multi-staged comblex operations. The composite bone and
soft tissue transfer used for the infected bony defect made the infection heal more rapidly than the other conven-
tional methods.

The deep circumflex iliac artery played a good role in making the osseocutaneous flap, which has many advan-
tages such that Taylor had described. But it is not the truth for the skin only problem. So we darely suggest the
third category of the arterial supply to the skin as osseocutaneous artery to supply the overlying skin through the
bone, which is exampled with the deep circumflex iliac artery.

The vessels in the area of a limb lengthening would be stretched and severely damaged. And the overstretched
vessels in limb lengthening should not be used in the microvascular surgery, if the time interval from the traction is
not plentifully elapsed and the vessel status is not converted to normal.

Key Words : Microvascular surgery, Composite tissue transfer.
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zsigdch. 1963 Goldwyn'®%o] EEBAHA Fa
o GEMESHE - Island Flap) o 493 d7§ #¢x%
& o] ¥ 19733 Daniel # Taylor?ej] 28 v]M 448
o] 43 felzgHelee] QAN AFA HEEHUD
o) oA FAMNHYGEHA oA g HEY v
AERETE 223 §A vAdBrE QA o
4ol F£3 LAHD g ol gr).

A Ayt G mAERFEE s R
¥ (BB - Subspeciality ) WA= AF (HK : Spe-
ciality) .2 2] & 28 dAZA o2 Ao BE Fof
9] 9o AlEe] o] Pl YRATES HEFR YA &
4o dig 1EA AL BE F7E Yol § dE
B4 4& A2z Audd.
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Aelel] A 437 Alag v A7) 2989 ¥9) RS
o] 43 vA¥RFTEE AP on, o] F Bgzi
o] Al & (A B HIH : Composite tissue transfer) &
Al 1839 e WS¢ ARE Rgor |
2 ool W FARA, FULY, 2eln AUHE ¥
AREE A, B3 A st wield).

Ty
1) &8 x|
€ 1~2F4 =29 w3 (HMEIHLL : Do-
nor site) ¢} o] Al % 9| (MY : Recepient site)o] ¥
4 (¥R H : Anigiography) & A A3led Yo}
Aysta Exe o ZVE dol BYgzAojase

. Table 1. Case analysis

Case No. Sex Age Diagnosis Donor Site Result Cx.
1 F 4 Op. Fx., Ankle € SD Ax. flap S  Mn. An. Keloid
2 F 4 Op. Fx,, Foot ¢ SD Ax. flap S  Mn An.
3 M 23 SK, Ankle, (Tumor) Ax. flap (€ L. Dorsi) S -
4 F 52 Scar € Infection, Sole. DP flap S -
5 M 13 Scar, Sacrum DP flap S -
6 M 15 Volar Scar Contr. Hand & Wrist DP flap S -
7 M 25 SD, Knee DP flap S -
81 M 27 SD, Ankle & Groin flap (DCIV) PS  Skin Sloughing
8-2 heel DP flap S -
9 M 11 Op. Fx,, Tibia ¢ BD & SD Groin flap (DCIV OC) S Mn.
10 M 34 Op. Fx,, Tibia ¢ SD 11th rib OC flap S Mn. An.
11 F 45 G.C.T., Distal Radius LBG (Prox. Fibula) S -
12 F 10 BD., Humerus (Post-Osteomyelitis) LBG (Prox. Fibula) S —
13 M Cong. Pseudarthrosis, Tibia LBG (Prox. Fibula) F -
14 M 1 Cong. Pseudarthrosis, Tibia LBG (Prox. Fibula) S -
15 M 23 Ankylosis, Middle Finger 2nd M-P joint (DP) F  Infection
16 M 3 Gangrene, Thumb NVI flap (3rd finger) S —
17 M 24 Myocut. defect, Forearm, Dorsum.  Gracilis MC flap S —
Op : Open NVI : Neurovascular island
SD : Skin defect LBG : Living bone graft
BD : Bone defect MC Myocutaneous
Cong : Congenital Mn Marginal necrosis
Ax : Axillary An Anemia
DP : Dorsalis pedis S Success
DCIV : Deep circumflex iliac vessels PS Partial success
OC : Osseocutaneous flap F Failed



71E<]l €489 &5 ((FHE : Availability) 2 {4
GEAE - Compatibility) & vla] %3 3le utejalzyg 1
Ao A8 UL sz gl old AW ¥
BHxdER 48 P FL st

Zol 13914 E AR I BA S R SRS
fit : Congenital pseudarthrosis of tibia) & 2 4] o2 3} g
9] Zojxlelsh 7cm o2 Hoffmann & 29 73 & o]
43t 5 6 FHYLE 25370 FA v YR 2
ol F8 A& Hol9 18%F ¥AE 4 Fute] F&d}
At

2) &

FaAle zAdele g 2~4w9 LoupesE 3
2 A gsga 493 gAe 7~259 #2489
v E Agstdnh ¥ EAe €99 AP aad 1.5mm

)4l 3% 9—0 %&8—0 Nylon® 21 gatel o, 27

L.5mmo]&<a 7 $eo& 10— 0 Nylone Ap&3sigi),
TEF HNEALE HLPe s 3798l A e
2 A Agstd e S5 2] Ao gt Ab4
=S st qdch R T EA ¥R 429 e Heparin-
ized Saline (25001 /100ml) & Algstdeon Zwg
ol¢t-& F324 2% Lidocaine & A & 3}¢]r},
RIS 229 ¥FS B 98l F $egk A
BE WA Egstdon APARe] A& A 3
o] galo] BAag AFolnt THEL WA L))
HEHF HFA25L 54 33 3084 A%
AA Hdata ojA®l 23 YA 2 Abolo] HE(M
I : Hematoma) 34 € =7 $)sled Penrose §27to
1} Hemovac®& =z afole] aledol AFd 3 9z Alof
A5 - Tension) glo] B-@alddct, o) F Agl%e
EF 48217 R 7221700kl A A st wd WA
Aol eyl 82 FuA olamdY

5 A} (Aspergic®,

Table 2. Operated vessels its size and combined nerves.

Case No. Artery (& Nerve) Vein
Donor mm Recipient mm Donor mm Recipient mm

1 Subscapular 1.6 Ant. Tibial 1.8  Subscapular 1.9 GS 2.0
(Thoracodorsal) (Superf. Peroneal)

2 Subscapular 1.5 Ant. Tibial 1.8  Subscapular 1.7 GS 1.9
Subscapular 2.2 Post. Tibial 2.5 Subscapular 2.5 Post. Tibial 2.7

4 Dorsalis Pedis 2.0 Post. Tibial 1.4 Med. V. of Ankle 2.5 Post. Tibial 1.7
(Superf. Peroneal) (Sural)

5 Dorsalis Pedis 1.9 Radial 2.1 GS 2.0 Cephalic 21
Dorsalis Pedis 2.0 Sup. Gluteal 1.7 GS 2.1 Sup. Gluteal 1.5
Dorsalis Pedis 2.1 Ant. Tibial 23 GS 2.2 GS (Vein Graft) 2.5

Dorsalis Pedis 1.4 Ant. Tibial 1.5

81 DCI 1.7 Ant. Tibial 1.6 DCI 1.5 Ant. Tibial 1.9

8-2 Dorsalis Pedis (end) 1.8 Post. Tibial (side) 2.5 GS 2.2 Post. Tibial 2.5

(Superf. Peroneal) (Sural)
9 Intercostal 1.2 Muscular br. of 1.1 Intercostal 1.4 Muscular br. of 1.2
Ant. Tibial Ant. Tibial

10 DCI 1.6 Ant. Tibial 1.7 DCI 1.5 Ant. Tibial 1.6

11 Peroneal 2.2 Radial 2.3 Peroneal 2.0 Cephalic 2.3

12 Peroneal (end) 1.7 Brachial (side) 3.3 Peroneal 1.8 Basilic 2.3

13 Peroneal 1.3 Post. Tibial 1.5 Peroneal 1.6 Post. Tibial 1.8

14 Peroneal 1.2 Post. Tibial 1.4 Peroneal 1.5 Post. Tibial 1.7

15 Dorsalis Pedis 1.8 Volar Digital 1.3 Dorsalis Pedis 1.5 Dorsal Digital 1.5

16 — - Dorsal Digital 1.5 Dorsal Digital 1.3

17 Muscular Br. 1.7 Radial 2.0 Muscular br, 1.5 Cephalic 2.2
(N. to Gracilis - (Post. Inteross.)

Br. of Obturator)

DCI : Deep Circumflex Iliac

GS : Great Saphenous Vein.

— 833 —



o] : 1gm, Ao} :05gm)E Mo, «us 3
A A (FE53i: % : Preventive antibiotics)& %o 314l c},
agl: $449 FH4TFdE Low molecular weight
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SgE 3A4 g

3) #EF AN
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Fig. 1.
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A% E A&5H PAFA7 A EHEA ¥
AP} 22PNV F24 €F 10~144 7
& Low molecular weight dextran (Rheomacrodex® )
Y39} of2n g (0.75—-4.0gm/day)e]l FFFAE
ouj, 7% wta}r Chloropromazine & % 84l
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=417 A 2E ALsgen, ¢F 4dAFEE 1Y
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3 189 F AREAE TN AN T THE 7}
4 w3, Fed, AdYAFANEEZ) 2 24, &
ZUNRY Ao A EE(EAKHHE : Giant cell tumor),
49 e 3y, AJAAR (FiwE
#% : Extensor side of forearm)s} #HYAF&, HZ
£, A2 SARELH, A AR 741
Ao &4 ARALELE ¥ Y Fo2 47 A

FEF A¥AAS A o A2

ojc}.

3 183 F&olA 3 13, 1544 AAgozH
89%<1 HF&& Ry

Yol Fa5 BapolzAe we¥sle doiyy
(BEE B - Axillary flap) 3, Ful) 3o @ (2N 5HRE
: Dorsalis pedis flap) 54, 8459 (RISt
Groin flap) 28, 53¢ o] 43 Z3| % (FHM : Osseo-
cutaneous flap) 1#), ¥|Z 2984 Z o] A) (B ERIHA:
##4# : Living bone transfer of proximal fibula) 4 #,

A 3 dd AT A2

EF 41499 xpA
Fig. 2 @7, 274, s8% % 45529 9320 2&(34 8).
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A B4 o) (M B - Living joint) 12, A7 ¥ o)
A pRAR 19 2edn <D (F M © Myocuta-
neous flap) 1 & AlAl3tdch

AR 28 SeAAAGA AFT FH 13444
Hoffman¥ Z924F& A4  18%(2. Tem/15. 1em) 9
e Aol &4E 2574 AA AAEL 477 FA]
s #A2A, A FeA] AHFSEE} F4TF
qg BF wpelste Bgpot T upfe] Hol= vt
H [ A7 1-2emol] AR Lw o2y ¥HY ¥
AL 23R AIF olF vieksA Helow 10¥AE
A 3sd Yddde) A4 (RE : Thrombosis) 5o W
A< Felgich ¥AFEH FAEYS FFY EF
HAANANE 108%AE AFF 1 YF71 Ad"de Ag
Beo] g olu 2 A FAYE £ A AL 9
Fslged, Fd 1590w ARE ol A& (EMEBHEN
: Living joint transfer)-& AAI¥ A2z &F 34
Bl o] zA Wafe o 10X4m’H e AFAEFNA
dFo] Alatso] A Feojo TebD AR (BHK -
Soaking)dl = AIA7} 9ol €F TAA & o4 xA A
A2 BFgEn FFALAAN o)v] UF9 £&e] Add
Aoz A=A

FEAERAIZE A A7 20814 A 11417 20
Folda FF 7.6A eIk ol HFAMNA AR
E8A 7R 9 28] zbelvt

¥ LRgozEe HAY A GREIIESE : Mar-
ginal necrosis)7} 183 4% 532 713 ¥s3t3, FF
WA A WEE B A7 3t FE 14 &
F 546 ARZFRUAI 4.07A], T 2604 =F 7
o 5.47kA], Z# 10614 €F 34 7.274A #a"
Ag BNy £YE 3l AAXNE YA 4
w2 e e A HREZA 0.001422 &
A ek, FH 128 202 FHlAA FEALL
6217 30%, 204 TAIZ 10&e]dx 4 10414
€ & vlAdRsE HFAZRA 1142 208K
24 1-2€ Lol2A AAZY FEddd ¥4
olo) wm& WFAel 4 AoB FAHHI, F3H10&
A7 e gy FAEHE vldle 2R By
A}, o) AZd BF U] AYFH S HEI2H]
& Jehlidd RAez(Fd 1:10.8, ¥ 2:12.1, &
# 10:15.5) 8ol dolel A WNEY WEr} Fon Fg
A ko)l vl sl P&l g WHe] F FE U
+ AL BogFgd.

EAE] 2 349 9:10- 121 & AIY dA¥EAL
FAlG oA o BgzAolAe A 124 s
&2 x4 ZES HNEY ¢ sUve L 9y
gestgdn, Fd 1-4-8—-2. 1794 AFARAR &

EAAE EAd o)A ozn BygzAo|y Fa
€ 2942 5 gk 53 Fel 4, 820 B
o F&F 7ol A5 viwstd AL FLAHLR 3
Eegen £ 1o A3 (FEEam% : Deep
pressure sense)d =7 5 QI Fd 172 o} F4)

Foldh
s 3

s 1, AR -4A

WY 3d ZFALE #& ZRd Zwie gy
A&, AF2AE4I FITEY AT Hol 43 8A
2 ZZF(RMBFE - Tarsal bones)e] &5 gz
o yo] ANAE 2715 10X15ar AEGE QDL
EF 24" Ay F2FE0] J4(FK : Macer-
ation)® A2 x#slel AUh FAAAE oh 2o
Hol gt 139 HAHAEH M HL Agsia 23
F A8z AAE 4 AL FolzrF oz JuAgr g
oA (Fig. 1-D3A}E-AYs Fopil4 ¢ velsie] 2
49 15X 18erre] o -9} @7 Zu e HR P o
At AAZFHY FEFHA(ZHPBIRK : Middle
vein of foot)dl FRAR T, FMAAL FEAA9ZA
72 (FRAMEPEBE P8 © Superficial peroneal nerve)o] 2§
AlReh £F 3UANE o)A e HARgANRE A
2oz ZAHEH) A=l 17 E o)A 2
Fdel AA 3.5mAEE E712 AR HYE ] 3
AR ez FAsg o ¢F 250 o)A xAe
A% L5em3t 2% leme AR ALE Asias
AR Aollgol Wyl o] MY YaloezE 3y
(B : Dermis) o} =) &}= 4] (f Fil# : Subcutaneous
tissue) 9] 22 ¥Fo] o] Y3 Aog =M=}, W
AFAAe] AAEF 232 Feluine) &g A g3d
o frejutdo) g F 3Fnte] Bt ol o)A
239 A7 FzA9 3 ey oy Aghtzize
=7 5 & Ao (Fig. 1-6).

A= 719 S84 AALAGFE] NIRRT
(BEERHENE - P. T. B. brace) & #4¢ A2 A3 3
om g 1047} dod AYFE(d: AFAARAE-
Z3HANAANAE 5ol 28 Aoz AaHe,

&2 8, FA-274.

e 34 REAITE &5 AUS] U 9
Fjate} LAY ST 4F 10X 15w, HH
FA o 5X5] HF-AE] YA AAE (Fig. 2—1)
239 WAdHAEE ANYPFE Folxze] AZH F
822& JrAyYx YL $ datn AJARFEF-
Al (R[] 5E BB E) - 80k : Deep circumflex iliac Vessels)
€ EPY 15%X20awe]  f2) o) 3 G A : Isolated
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flap)& A3 oA wtejste 1312 3|9 Fef o] Y
B UL AAFE - AN gk HF 24
A1 Zkukel] o] Az Aol $¥ . F-Fo] A2 Ao HHe
Yaggo] FAWS AL Hol AW ol A s
I FA FEFA ARHARYE EXL FTHE 5 - A
9o FAEE AAT A o]4e] g&E 2
W R odgto] I 7o) 9l& o] ofdrl AtEEH
o AL FEARD HS A NRE FA 42 Al
A zAsgh. 28y €F 594 5= dA2 A
o Wi gol AAH HEEF WAdAANGE v ol
£E27L AR A= sy 2y 4 I8/F
L Aolglel x2® AL YuYde RS FAY F U4
t} (Fig. 2—3). & 23Fo felyade] &S A 8 3o
AfHg o dHEHN D vlA A bET G
B AL} glo] ol AN vAFE 65Fo T35 Fof
ol A 7xX7ew 7)) F2) A7 Y T b (e R
# : Isolated neurovascular cutaneous flap)g =}z s}
o, FAZFHe) ¢&F¢< (A End to side
anastomosis) 2, ¥ AN (KKREMIK : Great sap-
henous vein) o] @3 (HHWA : End to end anas-
tomosis) Al fch. e ¥ EAA R FAHL 087 (B
BHHAE © Sural nerve) o] F¥A1A F<ct.

oJAE =AEL F& AHE Mew A HyAE
< fEigolA e Holf vl JAPA 1557l
dtod

HY 44F A4 A& g Suj g
WEHERY o)A zA e FAx A 7 skeH(Fig.
2—4- 5).

&ell 10, gt - 354

F& A3FY vy MAYATEF 67142 BA2A
XY 1/33% $4 1/39 HE&EH o 2cm9 7
AL e R4 1/3 Ak 10x16cm? o] | F
P A¥zz AEo] Aoy AR THEL Fustn
Asdw (Fig. 3—1). T o ddA <3 ¢392
frelutgol &g AAsd o LR it gio]
Aol A sct

seyoze #& A 115F $44§ o4 9omH
A st 2 A4S 257023 HEE 20x15em’
A4 welste olAldty SNEAE AP FTEFHY TE
A (#5434 © Muscular branch)el 3tz R Rk i
T ge wges AATYAY TEA Ak
olw AATE. W2 THA ERA olfE F
. Re] H7e] 1.2mm/l.smmEA HAZTF A
W o] FA(3mm/2.8mm) & o7t HAEF-
o] a¥A (474 1.1mm/1.2mm) o F¢sAch

A2 THAW nASYT 2
elgintiog 73Fe nAstgen
ZATFE WEa Adsdch. €F 154
FAAEAL HR el ke £27E &
dz Fg AN T¥Yo] Atk RE A
Moz Z989}(Fig. 3—6).

4% 327 HFo2 AR g3
A lecmAEY HAZ YUZ ol & 3t A&
FuZol sUsdch (Fig. 3—4). ¥MES & 6573 A
29% 2Asgey ¢F §Fde WA A
<3 2:4Q fFgnelAee Algste] ALd WA
EE go]F 3 W2t AYs U TAnA T F
202y FuAYFTE upFe Yo B ¥ A
st h

¥ 1497A #ARLZTFE F4sicr eulegs
9=, AL gde A5 Qon, WAL AY
FL ZTHYY A2E 2o FYRATE AARILH
(Fig. 3—7), AR o se €N ARZTE HES 3}
3 Aelze Byt M2TE HE4ES ot

a4 11, oA - 454

2 aTUYRY ARAES BA2A g4 194
RE AE $3 994 553 $48 F42 44
#qrh JU9H ey ol A BRA e Tags R Fol
Aeg B3z 2 6700Rad 2] WA ZALE B2 whgle
U 25& A4gdg £4 A4 T4
Ho| TAEH YATAL Helw FH9 TEL 24
ZF23¢ 247} (Fig. 4-1).

oot FYFIE TPs] 2FYA 128
AAE W ZEZHLE U ZTEE ZRAA HelEd o4
Sz M TERY gAe AL 2 F5A S FY4 (K
IR : Cephalic vein)e] s, ol o|AF 24
2E 4Hole 2sgoz nAstgon AN E ¥
A K-gAoe nAsAt(Fig 4—4). ¢ 15
Fol NG TFA AN JAF AAY 42 & ¥
gozd ¥do] 5T UAthe A THHLE ¥
stk 44 34Y9F BANEAY AV FTHE
& ¥ $9T FRALUL F3 AR FYW &
g e K-74A AAF A2 £5¢ 4tk
&% 194 AN FBALY ANY 53 s
U o 30xe ZALEHNS} s AZYVY A
do] =28 Hez ARAC (Fig 4—6, 4—7).

SF ASH 2A2H SV HYYusiyt e
eohd. o 7| 7kel LEANE $U= ol Wy o
Wy AEE nAMk ¢ Aotk
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Bgzaolagold ¢rHA ol e A FAld
< ¥4dA el G ¢ Feldf oA Ete Ad @
Rigo

19733 Daniel 3 Taylor®7} w4 Q% $&& )&%
el g4 4 FAE wEs) A& “Delayed
Phenomenon” & §-4% #7343 ¥ GEEKE : Pedicle)
224 Bgxaoled A YAh HFFE o]
4% #79E 2 ¥ =2 F £ 28 49
golAge] A zte) wWol Hejw Bt EFHAY ATE
2o nAYBFLEE o) 4T HPTFo)Ygel W
AR Aol

ExAolA A 1799 e A 1830 ¢ v]A €&
FE& o4 Bz=AolYed 4L & 1499
8 ul7|e B3 Be FEAYE AXF AL

AL2A 4 137¢e] Y422 A H4Y 3
# 15049} o) o2 AY YHFAAE M3z
€AY A3Hed

#esge) H$30o2e T XYY AAS BY
A Ae&y F8¢ =23, AA - ¥R -AF) o
76 xzso] d& Ao, fevwsy FPoz2E
dA S Fe2 BYAEAY HH) ey do
A8 +5E¢ 33 A FUx A7 D A e
o gEFd Uk 2@ 0] A4 A=A g
¥ E AE e FAY Foch 2 ol =
o2y A7t Ao @) ddzAe] AdFn
W A ste AfelE olA2AHAE FAlch

Fa 4.9 sfze] Fikgdol AYF At Y=
HoldegRA 2AALY B3 FE AP NRE S
ol3tA AR AL wAYBFEE ol 4T B2
ol o] obd By AAEolY Aol NEY A

1L,2: 48 AT BAA2A 3: ¢ A AL 2 4,5:€F 159 AAG dAd 22 6: 4% 139 T34 £

A 7.8 ¥ 149 A gAd &7,

Fig.3. @, 354, &2 ssF A4 I (S 10).
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Yol g Aol YW Aelt}, olg¥A FI E
s AU YR E o) 4 o] AL (FEM : Dead space)
& Folx Zg¥ol FLYAFFE 2PN 7
e A&7t fol@ Aoz AE ) 1970 d Segmuller
W5 BStg o)y FFALANM EAYE TG
e YAFFo) 28N Rk AL BEHAZ, 19
744 Ostrup®® & o] A1 %919 2Rz Ao vl Ypse
& o848 RAWFolYS YEo o}F Y& PIAAY
T NYYRARANE o] 4 sted o] 4T3} 7)o Fajo)
of THYo] RES HETHMY TE FEZ Aol
o3 stgiel. o] 45l A Fel+ Creeping Substitutiono]
glom AYE wectushe L5 9ok Haw'® 5
S O AYDFER o)A FT AYH QT4 o] 4
g ggol mAH e o] Fuh Tatdde U@

A ao] etk sl

ol2igt HEE ¥ VM YBSES o4V JZE =
B8 BzAolAge FASH Y RS 29
oA ¥ HYHE Folx THYE4EE VAP 24
B3 de 4459 ABANA o] AR F5le
Aoz Agdd,

AT EE ol 48 AFTHRY AT ojAe4
EF 157U A FFA 234 D EH2 Y99
& "HAY ssuchk 24 13- 1504 2F4 &4
4 &40l vdetA gtk oY FFALAE F&
¥ 4 Ao FH2A e T 402 §¥
olgle] &odo] YHoz Yeld £& PV AM g4
Aoz FEAF 72426 AR FFAHE o] 997}
A,

¥ I3 273 £F 144 834 2.4 TEAT
Fig. 4. oz}, 454, $5% 23 4449 ANAZE(FA 11,
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Y FFAE RzYedAA L Fa4E WA
8- AaE e FHEd dANA 99 B=E
FA2 BAGLEN o)A T G WY AEHolw
ARy dFgdy FAEF @ $90) WY HEL 7}
A, 9nTco| o} g o2 ofyF9 §¢& WAL &=
Axvc 3—6FAd vig & £ U,

HBapo)A = w9l Aol ol o]
e 2o wet AAsojorgeh ' AAd e & A
Apale] $atn gl LA AT HgzaelNg
o] Wel B AA F4d ojAEFH 1 A §FAd
of ZAAE B Fo| Aoy el 4 8
ol A s} o] AHNMYLITYRE o1 4% Feuty o)Ae
S ANARTYERY BAAYIAZ TR v =g
A=zt Nt HRdAo]l Aol P42 F
urgjo] Aol A2 gk, 2y AAAAITEASY
Ade, o {AA 7} vlAUBSE AYY 27)0)
2 g 7 Wde AF APk Stump)E 1A, F A
ojEZ2 H¥ olF o4 FeygdelNdH HYY
Apduk igeiw A3y 2719 FeARE oMY #
sleejg A€t

19773 Buncke® o] ¥ Wo) Al4-5Ho12 5F& o] 4%
F- 9 (FHM : Osseocutaneous flap)elq %Y #
o] 433 ARA AzHn 2§ F¥] FelA A
Asing weld oY 1 Aol WAt G M
ztol AEFRo] o)A A$ B (A7t & Aol
o} ol %t Wde) ANl BE FAY A W
Y& 7R 7} gleytad g 9l w2
719 "7 TPk Aol 471 3e] degxgln ¥
BEYEY 45 AAde A ojzt A4He 4 10
9 A% AAZTYHo| Y} FE S Y FYAIN Y
31 ¥R (4 - Muscular branch) o) Z ¢3¢ +
el AZTYHe] Yo & EHERMHA : End to
side anastomosis) o] 282 3¢ Reg Au¥Er]
gz 8N E AT AENY E TPAENAA
52 A7}t 9F(K# : Cortical bone)o)o} =7} <
e HollA 2 AgFo] AF3 zei=ojel & Aol
ok, A F 9 o] g A v ZAME v EHFolt THE
2 (MM : Angular stress)o] 2§22 53] HZo
g 2o A&RSel ol e Hdelrh, A
AN ARZYRoIY AN AT YRS Y IR A
FxAo) BgzAo| gL ojagTe] & F9 A
390 olAE v TF A T ¥ FHE
ZFA zlek. ol AF ol4 e YAEAlo] Ae
DHE 7 7 =t

FHAY d32AY AR HgzFelgd A9t
B4-2) o) (HEREEBEEMER) B © Axillary flap) 7} Fvll 5+

(K9 7% 810k : Thoraco-dorsal artery), & ¥ ({Mk§EHK
: Lateral thoracic artery), <4o}%= (MeRmEIK : Axil-
lary artery) 22 YE & AR EAE o4 AH 23] ot
YALE A9 Sz By AL AAY 909
ey o] grb”. 2 o] d}uHe AR zAo]
g stz Fo] FE N oAY F9lo Aol AP
W Fot o Ful) §felvte) g (RE MM N
: Dorsalis pedis flap) & Al®j& =9l Aifelw
oy Fu i Feiuued o AFRAL o] o
Al 900l 7zte] 3jEo] R FP FH9 A
23 A& ol & AHL A Sel¥fivty
9] o]A & olHzA 9 27)7} AetfrevRrct Ay
g Aoz Y HE A&FHd olAY Felde
Aol A AF T Ade] glojop & Ao},

W77 o] Bz oA g A o] 99 ¥Ho]
Y qF7 429G Af F7A4822 SHolsch A
A Ao 2E vy, 239 A4, Loy
d@ugvi&5e) A HAUG. Sl Y FelAE o]
4 AR AZ7IRA S HNEelA A Aol EF
Yg 2 st P FelH Holl A A¥xA
9] Zoj&Ate] o] ¥9le| Hit] A viHUATE
gL v 4 9t A2 AEsd. Donski'? &2
AFolANe] AY o]A" Fo FTNANAMT ol 4
ol AAZ UL AAY dojd F Ud FHPYL ¢
A A58 9 65% 9 AolAd4E oz 34
2 ol ¥ oMY F AAdE ET3t Ao
o BFYE ALY FAZ FEF o AF9 #xA
o] & o} #3 9] o Ato] Yoy Ae|rh. Coleman®
& 20% °) 39| Zel@Ao) shesiria 3kl 2 Kawamura
MEL A 10% 9 Hol#Fo] 758tz #gd. 2
R F WF WA dAAeH AU HolgAs
A7 4FE 422 9oz g2 Kawa
mura*V 5L 10% 9 A2 Zo|HAF 4ol YF
98] o] gAYz Actn dgon] YFS A4 A
Auct 70% 182 HH ZRgel AAHA Y ER-e)
dckz gk zev o) ES ¥R 2AUN PAE
312 gfotA]l AA ARz o|stite] YRAM w]A
€ 4% 2= UAA g

AAge] AYY 5 1344 Hoffman ¥ T4+
o] &8l 18%(17.8cm /15.1cm) &) el E 2 Fof A
A AR ol F 4 Fulel Pu) FeolA & APy vt A
AZEHo} FAIFTEN 2T W YFL velnvt ¥
o) whgo]l 1—2cmEA A4 ¥Furidd v
o 33 vyt Heldw £AFFA FTHFNE &
10 %3 dF25 dckst YFLFo]l 245 o€
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A7 YHAMe &g Holol § Helrh, ¥ o
FxzA e Ao gAF FE A o] AGFE YFI AN
Hog gilsojolute] o] ¥-49] vM Y HTEol 7
T Foln o)Aell = F7IH el Holch o|=i ¥ A
Hole) BF YoM d¥zze ZHol¥ Fole KAM
F (GEXMEE - Pedicled fibula) & 23 AZH & o]
s A o] PR} AR o] H47 %
FS HEEl ¥ 7 Uk

W72 ARl EExde FAE EHIAN2E” Di-
rect cutaneous artery ¢t Musculocutaneous artery =
9l ch. Direct cutaneous artery o] | 2M& Az
259, dg54, F£xFHFoln Musculocutaneous
artery &} ol 2% #2459 (KEMdlk : Thoraco-
dorsal artery), 57t%9, A2 % (_L#AK Epigastric
artery) S-olch. 1975+ Daniel 'V utwl 9] £ Fo| wpe}
Cutaneous flap, Arterial flap, Island flap, 28]l Free
flapo 2 33 o] F ztzte] uiet ¥ie] R EV B
A 49 ulolch AARFEDe] AT E T I
PEIE Fozd AFE EYY FAB(HKM: Os
seocutaneous flap) o] 7} %3t} o] & ojn] ol F& Direct
cutaneous artery 1} Musculocutaneous artery }+ t}
S 55 FIYNE RYoR olzle] FHUY ARE
Fofitel] mE EWe ERAM A 3 9 FHE FHS
o= Futg oz A8 "t 53 o) AYARITYER
& ol gt HFE& XYY BPz o4 Hed A
ojx e Betye] Taylor o o) 8led®® s|egoz s o &
ol &8 fEol §e A3 weee Y4

T5 BE *r-gall-'?'—?} a2 FEede] FddFd =
A dgg wede AL 2 g3A Apdel ARl &9 15
of] A 2} ko] °l’ﬁli—l‘ﬂ°ﬂ‘—l zaA A& Ko 47 R
ol ARHo|NE AMNE AMA sfdte AL A4
FRY o 53 sAEBTFEE ] LA A o]
Ao A e ZFFE e dAsn ol AL WA
sled zhado] oAz A A A vlA & F¥Eol et ¥
H FRFs vale 9%E AL AAANNAG Ve
AE dAY FUoh

ZdF Yy F oz HANF Aot slsdd AL A
T ¢ z7ld e F AzA 1§ v 3
A7 A sk FHEA BT RR o] AL TP
Zag ot dstzAlelo]l A EFQ 2 2HA ¥
22 g Aoz MEHA, ofF AAHAYD K¢z
olAl g A HHel FslzAE FgT AT ENANE o
A A ALE FEA ok ol Iz
o] HFEE AUF Holx 12A17hel] A A o) EF
of o3 e qutd Qo Az oy ¥

AN Mg At FeAG 2AE Arkz HP)
Az sl S $4& AFE Aol Foeleh AnWoh,

4 8

€ Mgddta A AYdHa ol 1981 4
Yol &2 A1y 2989 vMERFESFT BfzAo|y
& AP 18499 &M 2 Ase) ol Yeld B
APE 1F RAdhe wholr

1. d8 A& AZTE TUF B¢2A U=
T AT EE AAgezd Ady 2R A
&9 NEE HAY FUAA

2. A% 1RY BgzAolAeF AHFd4%e ¥
Bxggd o3 B44S dim i 22408 st
¢ FFAR FAE FURdR gFoe oG FTFA
+9% Tl AAAY 2N B} APH 2
A gabe] FAlo B& HEFE AF P& eoloesey
Ata €

3. BgzAolA2 welsles 29 FAo] oA g9
2244, 27 ae} A= ojo} ¥ Aol

4. XA 9 FAo|¥AE 1 H4d AAHE 4
3 T2 o] ¥4 Ydo] wrodFHal WidE W

22 AtRHe ¥F = e vjAYPsE Z7)
Atgeg Frisjejel @ Fou}

5. dA7A Y feElgug g o) g T B F
¢l Direct cutaneous artery 2} Musculocutaneous arter-
y 8ol Osseocutaneous artery®d % 3l}e] Sy x g
HrPAFIL o]9 A2 e APYHNZITFAL Az
# 3k
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