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= Abstract =

Neurovascular Tendocutaneous Free Flap Transplantation by Microsurgical Technique
— Case Report —

Kwang Hoe Kim, M.D., Kwang Suk Lee, M.D., Jae Lim Cho, M.D. and Bong Joo Han, M.D.
Department of Orthopedic Surgery, College of Medicine, Hanyang University, Seoul, Korea

Microsurgical composite tissue transplantation to date has contributed to reconstructive surgery by expediting

transfer of large blocks of tissue.

We have performed the first successful transplantation of microneurovascular tendocutaneous free flap from
the dorsum foot to the defect of dorsum hand including extensor tendons.

We considered the free flap with extensor tendons from the dorsum foot was the best donor site for functional

recovery of the defect of dorsum hand.

Two cases of tendocutaneous free flap transplantation were performed at the Department of Orthopedic

Surgery of Hanyang University Hospital, and satisfactory results were obtained.

Key Words: Microneurovascular tendocutaneous free flap.
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19739 Island flap 2] o)4le] Loz RuFdHA o] &
f21 A = %4 (free flap)elatm B stgon, =3 5
Heo] AEL v ¥y 8o o] Island flape Adg
9 71&e] HHow FEUv]gE o4 A EBEY
o] wEdA YHRAYHLAL A A&
] FAA TN 4L UHE HE FYF2EH
ARAEE A2 ¢ A Hedd o)RE FHHL
19658 78] FEAHANA AFHLZ A=, w3
W& 19739 Daniel 3 Taylor?e) ¢j3le] Aol = 4
FE AE 2uy vk ook =3 19739 O'Brien %
A &) %554 (groin flap) 2.2 Fejy-¢ AFF&E ¥
EBA7led AFE <€ Bundgdo. 2F o3 g5
*0o] =F9 87 A2 HEHYAFH 34 G
oA A i # s

oA ojste] Yol $45 2 mA YR F3I}H
AZ 9 Ag¥Re|A Ferta] dHs Ruse ¢
o & BSdEd AYgdAdadd e S
Uy @ FFANGA] FAl6 HAEH dE Fujie
AX W AZFAAAAE o1 4% 44D 2 YA
o] Fad AWt F2 ARE 4o T A
$A vausuz ok

A E 4

o

E8

214 3z A2 19810d 749 209 HIAEF A
g FE3gudo ¢ 1I1x7cm e 4, F£x4
AR 9 F5FY ¥ol Sl 3 ¢ ey g
e AR F EY FYe 2 19819 79 290l
Helsted stk UL A FRG ul Fol =AY P
A€ol QT AFFA FAA7E $A4 FPFolglon
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ZF4Ee 487t &35 U (Fig 1-a). £3589
€ #2,3,3,4,5% 5244409 ALx gied 44
Ax Fubstgch, #HEFTE #2,3,4,589 % 29A
A F4A THANA 2FEE S AU AA
+E& Brtsstgdd. #%o 4 & Klebsiella pneumon-
iae 2} non-fermenting Gram negative rods 7} wj o} 73 &
sle] ole] AtAdo} Zbgk oA & Minocin 3 Amiktam
4 77 200mg /day o} 400mg/day 2 < 17847 £
& d A Soaking dressing &2 4wl o) FAHE &
olzxo] JAE k&H FFyFo] HEHo F4A
2 AREA oA &S AYY § gA Hoh

FEA HAARE AP 2E 8 F P T EAYH
H&ZulFo] F A o] 4AFE Yo A
TBxded AssA aach

TS F o2 vde Adsided #as
AAntHste] AHe doHE 2T F FEH9E
lIodine 7 Alcohol 8¢l o 2 L E3lgon & gL 4887
A ojAl" P4 U AuFHel s Yadn Bge)
7besleE 8359, 8 &34 (cephalic vein), 8.2 5}
Ao E2] 5 BAA QF A7 (superficial radial nerve)

T
B e

S e

b i i s it it
I8

Fig. 1-a. Q494 27d2e2 F5F0] k250

Nerve

- Tendon
Fig. 1-h. 459 93 3 AN AL 2247 24,

9 Fg& #$Ast w7l $4 244 A (extensor
digitorum communis) & 2t#d 2 4533424 (carpo-
metacarpal joint) v} %ol 2] zt7} Belsle] #elsisdoh
(Flg. 1-b). '

=2 o8 @ e FARd F2Zu Lo ZuE
% F4 22 Gentian violet 2 11.5x7.1cm =7 &
EAIR F(Fig. 1) 2 8¢ oe} 29 25e wa s
"A w9 o &=, 24 (saphenous vein) ¥
E A 44wl & 41 73 (superficial. peroneal nerve) & +-2) 4| 7)
A A% 4952wt AEFA 0972 (extensor
digitorum longus 2nd, 3rd, 4th, 5th)& &<l #-2lsd
A e giae A4 o 4-5cmel M AHEx
AAAE AAs A3 sk (Fig 1-de). ol w3
4, HuA Q2 gAY FAAL Y NF Ags)

Fig. l-c. #2330 %ol A8 Foinye) L4

Fig. 1-d. $¥o4 A% #3423 9 =%

2.
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of ofn] EHIE FHZ4ulFo HAAN F A2,3,4,5%
FAANARE A2,3,4,5FFA AN ez ¥
F 229 FAAYE, S3AYYEANE F
WA v A 10-0 (ethilon) ¥ $A12 ¥
ey, SEdE 85 Fgshd e, EAY
HZ2AREL ZANRITARA sz, 43 ¢
A58 Lol =g AYT F oA dE 5T
Hidel s B3t YLl A ge] 23] &
=& st} (Fig. 14g). -9 ArALEL ufoly
FEF dAsddcr. FEo had ARE A7
55%elsiew, FeA H AN-He] AL 24

Fig. 1-e. #2190 424 o 4A%He] 24, Skin
size:11.5 x 7.1cm, Tendon length: 10cm.

e e
4 ¢~ .ﬂ“

Fig. 1-f. #2AAAAE 2500 A Ao, B P% 24,

7 268 o9, £ dREF 2 YHe JA 2
71 Table-1 3} #x},

=23 AHY FEAAAAL & Ho] 10cm ot} F
EF o)A 44 R AWy AP gy
2ov ¥ F¢ WA 37 ¢5ed Rheomacrodex 500 ml/
day & 3 97}, Persantin 25 mg/day ¢} Aspirin 1.5g/
day & #tzt 2 37k Fofstdx et 92wy
outaly] fiste] FAYAME FoIsidch

FTeF 2F A SHBAE sldn F&F 3FA
€ FEAFARALIES A FEF 2143
BHAEFAE B8 6718 XA 234 Al

Fig. 1-.g. #2142 % 4sJ%4¢ +4%e ¥

& 24,

S

Fig. 1-h. 471 2 A9PH o)5&F 774473

AAFR) ] B4,

Table 1. Anastomosis of vessels

Donor site Recipient site

Dorsalis pedis artery (1.3mm) Radial artery (1.4mm)
Saphenous vein (2.0mm) Cephalic vein (2.0mm)
Dorsalis pedis vein (1.0mm) Br. of cephalic vein (1.5mm)
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2,3,4%5x wHe] ol AR A A=A A (exten
sion lag) 7} ¥lso} P AAH % Kirschner wire ol
g WAL AN F A9 AAAY 2&2ANE
£ APtk 2F AdAY AAAAE sPHA
733t 358 HA Wgkew olv AV A2, 3,4FF
A fHe] ST AR ASE Jsiy] W Foln, &%
¥ 9] 2} 2-point discrimination & Table 2,3 3} ztc} (Fig.
1-h,i,jk,)).

E 2

424 32 fA2 24 £33,300Voltage o A7) 7
A Fesl Qg 3o H4E S5
oyl IR FIZYE, A3 5THAY A} £

FHo igton S 2 FNEFAHR B 1980
349 159 ¢S ARt AR AT F 3
ApzA 2] HA 9} AR NpEg g Faldl AAH WE F
€ A2 Aso] S-St FF R A AR
A& 9 WRzAe A2 BRAM ARAFHFE

E

#E5A 437 E) BAFEE 5 6 2 7é A ved
AWt dYF 1204936 G }]- kil
£ 5 RA1 Z25EE9 Adxg 5480
2 o153 FAld # A Asky “Ml ‘ﬁ ol &3t

AR g AR RN L ES A Y. 55 °|‘i}
H2AA 2F % HFE5YL 2AH2Y J o
2 HP2AES MYl X2 I3FYe Fye Q
st ch

Bae dAntHsled Ae daslg vAY F 74
S F g vye] & Je A1 5T
HEARE ARG F FFAAH A (extensor pollicis

!

©°

Table 2. Post Op. Two-point discrimination

% Flap

site
Mons Oppo
5 30mm 12mm
7 14mm 12mm

Fig. 1-i. 42 R 4489 4+ % 7447
EXFAY e,

Fig. l-i ‘B’d ? AAFH oy F 7THEA

Fig. 1-k. 47 9 g3 538 ol pe
%] Pinching ¢] R4

Fig. 1-l. 289 aRo? 14435 2R AHY w4,
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longus) & x2AREd FFEHAH FEAANAA0
AeHo dden FeAdAAe ZHde FHAzA
3 f25e] e (Fig. Z-abc) £ o) R A 249

#) 4 (cephalic vein) 8 F%9, =22 <A (commi-

Fig. 2-b. ¢4 Apu i) A BEALE =
AR R4,

¥ A

Fig. 2-c. &) 2HAF Hed FrANAAL

tant vein) B2 FAAH AFFE =2A)H B
83 g 48 W AREAE weldgen, o
¥ HE F5Zu Rl A 10x4cm 2712 2 8H & Gen-
tian violet 22 E=AIG ¥ ZvjFAE wz} G s
AN F ZelEd % YA FHAEFAAY F
Y& ate} Aeslgd i A A2REAAHAE o 7.5cm
9 Zelx AAsldch. FHEBAF Jebd e gy

Fig. 2-d $+4Zu ¥4 FIn% o 35
AR (A 2) & AT 24,

Fig. 2-e. ZAT 44 % 49 5H9 v,
Skin size: 10 x 4cm, Tendon length: 7.5cm.
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o] A Fag Al shutAwsdn, FE&Y A Al
1553 BAHE AA YA Kirschner wire2 Wz
A F AFANAA] ¢ FHYAFAE FTA
13530 Ee f44d J83 F AFAAAZY &
9e Aed AFALAAA dz Fgsixn, 8393
o) 2} wl %) %) 9 (median dorsal vein) FulE=e o4
= (commitant vein) % 2Z %99 7% (commi-
tant vein) <)% (dorsalis pedis artery) 3} 8 -F %4,
3 2] 4 v]Z A 7 (superficial peroneal nerve)#} A
8.F 417 (superficial radial nerve) 3 ¢4 & v|H %4

5

Fig. 2-g. ol 44¢% 12097 2A489 4.

Aol o)ste] Fgstm, WA ¥
4247 9 Aspads

437

¥ 3atdd ot (Fig. 2-def). 5 F e

Fig. 2-h. o} ¢ % 127197 2AEF9 24,

Fig. 2-i. #2 43 % A9

Needel 24,

Table 3. Active range of motion of joints

SEETEEREE R

Post Op. 5mons

Post Op. 7mons

Joint

— MP PIP DIP MP PIP DIP
Finger

Index 45°/20° 90°/ 0° 45°/ 0° 60°/10° 90°/ 0° 45°/ Q°
Middle 30°/15° 90°/ 5° 20°/ 0° 40°/10° 90°/ 0° 30°/ 5°
Ring 15°/ 0° 80°/10° 300/ 0° 40°/ 0° 90°/ 5° 35°/ ¢°
Little 10°/ 0° 80°/ 0° 45°/ 0° 40°/ 0° 80°/ 0° 40°/ 0°
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Table 4. Anastomosis of vessels

Donor site Recipient site

Dorsalis pedis artery (1.5mm) Radial artery (1.5mm)
Saphenous vein (2.0mm) Median dorsal vein (1.5mm)
Dorsalis pedis vein (1.7mm) Cephalic vein (1.5mm)

Table 5. Post Op. Two-point disctimination

—__Sit .
Site Flap Opposite
Mons

5 16mm 12mm
12 14mm 12mm

%] 8}« Rheomacrodex 500ml/day & 3 ¥z, Persantin
25mg/day ¢} Aspirin 1.5gm/day & 77} 1447t Fo3}
don Sty 29E o) FYHNE 25T F
st $EF ARde G 2FdAdEe LAt
Z Ao £eF 3FdAde FEEFUA
(carpometacarpal joint)o] W} A% Kirschner wire 2}
B2 AA BALES Algdn. #¢F 54
976 o4 AHAY 75e] BFIHL 11]1-1”7]7]'
Aol MtETZH0 2 Zplasty & A stHA FAld 4
ANE Aol A5e e AdAYon o) FEx 2
oA AAzie UM wie] F-EHq #do] sde A
% & ARe™ o] & oAl Fgshdch

¥ gAY AdE #FANBHY FF % ADLF
o] AfFEH o olnf o] Rl %534 2-point discrim-
ination€ 17mm3z %3 3%},

FETAY} 4570 343 Y@ 27 Table
48} 2o old & A8 AE 4 A7 0%
A3, F448 L gurde] d¥A%L 24320l
oo $o¥ fe)vRHe 2-point discriminationd} X
A AL E2 HY Table 567 2o (Fig. 2-gh,i).

I #

AR EgsEe] WA vl Y] XY £
AN LA L ol &3l Ao R ALFAE HEY
4 97 =HHen o E o 4HYL FEUYAN A
FgozN QA o452, 1973'd Daniel 3 Ta-
ylor?e A 5| %88 9 ¥4 (iliofemoral free flap)& ©|
£33l Aol Haxz JFA A& B vt Ak

=3 1973d O'Brien £V A o) £-§-2] ¥ ¥ (groin
free flap) 2.2 Fvis el sRAEL wB Y 4§ B}
gdon, 19739 Bruce®& MR Yo PP U5 FH

Table 6. Active range of motion of joints

Joint

MP IP
Pm
4mons 50°/ 0° 20°/ 5°
12mons 80°/ 0° 45°/ Q°

o ARALEHE ANBAEd 43U AE Husge
o, 1974 Harii3"% v)sl$&& ol 43ld 11444
AEHR o]AslHSE Bustgdch

1973d O’Brien® Shanmugeno] 23l Fujp59
(dorsalis pedis artery)g o] 4-3 fe] 4= H 0|4 Fe
9] H-3e] EA7} 5le], 1975 Mc craw ¢} Furlow? o
o} 8ted 14x12cm= 7| 9] fe) A o] oA o] ¥ =,
1970 Tamai§'9& FEAUYd A L2 A4 4 ¥
B 242 o 39 o] A & (neurovascular free flap trans
plant} & 4FAHtT Bmatg2o, 197612 Daniel 5-°
3} Ohmori s} Harii'?+ Fui¥-9 AR2A4&84 3444
& NEAF st A7 2 RS ASERE AR
% (free dorsalis pedis sensory flap) o] Al 44&& A8 3}
o A% gty Busigdoh 1976\ Hariig®& 4w
et & o) BRlA AFHY A7 @ g4
Frejd et Zol 2 fe & Al TR AE sty
o}, =¥ 1975'd Taylor$} Daniel'? 29t 8Fo
¥ (free flap donor site) 2+ A 5 ¥ (iliofemoral re-
gion) Akz}§ 3 (deltopectoral region) o #}-¢ (axillary
region) $0] 3otz Bustgon 2% g F& Feiy
syoee AdEte] fesfdelzin g2t o
E a2 feuydd gd& FFse vjAEREAY 2
o} (stalk) 7} && Ao] wHolely Husigch

%3¢ Daniel $9& F&H %"“1-‘?-9} 452 A7
R dye ¥EE ¢7] 98t #A, Doppler 442t
(probe) technique 8 4<%, Critical sensory testing
AARERA F Faotasld AFxALTE Aol
s, £alE TR 570 YUY HEHY 72
& <olel goim FAsid. el ol ES Fel i H
guEde FPeze ddEYN Ao wlnH F
on, BAAAEAZ FE5 glo] 32 2-point dis-
crimination ©] °F 10mmelfjeolsd, HeiFAFHe =27)
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E o 10X10mAEE AH ¥ 5 AUz, =2 FeAF
el Fstzxze] Az 9o, neurovascular stalkz}
A3, FdRe drEo] Fo 4 HA decke Az,
gHez s sl g5x, kUAYE 2771 @
5ol glon, FAFe Ff{Fo P, W2 &
29 8- Hol ®(hair)e} LA sloletx sideh. =¥
o] Al5&F 2zte] 3B ¥ 5/MYA o)A fH
g Be of 80%elA 385, 2-point discrimination
< oF 10—20ms] WAE HERAGy Basirh =W
Ohmori ¢ Harii'?& AA% %% ¥ 944 (neu-
rovascular dorsalis pedis free flap)& %o} o]A
F 7}z B of 23704 Fol HAF HHEF] A
3 43 % 4—10Ade ¢ANEHUdE R
A A7 FARAE 224, dz, T4 R &7 A
o Hygos HEHAGT Lo ¢ Feuie
AR goof £Roe F& BHE AALA sz
SRol Ao R AAEHO2E ol F FL& FoAFet
x Bastgw, ¢ ¥7Ao) 1 0mme) el B¢t
717t 51} o AR WL ZujRoJHE o}F T2 =
Al Aol @A elebx mustich

Daniel # Taylor'e A#3#aa¥8& 44l
o)Al el glolMe AgsintNs Fx, &I F419
YBEo) WA Bnl, o] YR E F¥ el FEY
Y] FEsop B, T YRFPo] A o) Foire}
3 Qﬂ-‘i—!}{— Feldrde] JEYHE FAL F AR
dg 48 Basel Atz shgon AAY At v
A 8% 890 ¥HAG AHY9] # % (drainage)°]
e ®iastgld.

£ FAd e FuEA9 A7 L 3o} 1. 5m 1%
3 Ao AR 1.0—2.0mms Hejolsieny, zHzhe
HEL ¥ INEAAA H2e 2 Ko A3 A3
o A I €% 7M7) 2-point dis-
criminatione] 1dmm 3 A A}e) 7}7t9] 3o, &2 2
z+, W25 Zhzhe]l oF 70%¢ HE& Rz, F9
29l $£43F 1278479 2-point discriminatione]
17mmelgl e, &7, Jz, 2459 e A A4
oz RS HUAdh 2 & FAFANE
o] A g #HFHE HatxAo] A3 ol F449
5o A g 23] VYL EE FL ZFeld
on feEldyde] AV E 11.5X7. ImA 7| B &4-87]
AR

Richards'?& ¥¢%® FAZITA9 Afe Bd3}e
8422 A9dA 2 #9499 FH#(Vinculum longum)
A e YAFFE A "oz Rusiged,
Van BrocklinsF Ellis™& ql7te] A& 048738 1%
£ % 7444 (strain rate sensitivity)® 2. 32343, Ab-

rams”E o] Z1A4 % (strain rate}7} AF A A A el A
£ 2—4%°lsl &€& Bastgc}. =4 Branton 3 Biggs?
= A 9 AR AM 449 (tensile strength) 9] 3}o)
7 Slgg RustEA FIFAG QALY Aol &S
EAle) Bt

£ FAdAe gl 239 fd e Aol
Eg=Eo] o] AMA BAg Yol FFo] SHIEZ A
Foll F& duE Foez Yo A

¥¥ Morrison5 "% Fujio] fKelAFHE ¥,
3 9 AR ARAge fédcL Budgded,
W feAnAn ¥4 SEAAAHA (extensor digi-
torum brevis) & 14 ¥ 4 etz ZlEEdch

1979'd Demichew® 9] A&l oM 2524
AR F325 g2k A AAA 4 &4 = (synovial
sheath) & 349 gdutnct d Fasica sgon
By Aggie $EAL 3w 23 4949
AAAe} FHzAN fAHAAE FAAHEF] B
EMdE FAY AL A8 389 FE4F 334
AN F& ARE dgivtn Rustged, FulfelA
€ oA A o7}l Bod FETEF AFESE/iw2g
I B, £ FHAMAE AAHe]) $Ad R
2y olAFeF 4 3FL LAY TEHBEEETE
Alzbdte] 2 AAE dHo A 26dME FEHQ
olAAAAL s Aol Yasigon FF #
AEFAel €A 24¢ el

4 £

Zuf o] AR AL AU FA AEW AS 2
WEe B R FEANAAL AYBEYFEE ©]
£3led EAo o)A® 4 Uk ¥ FAE AAH
22 2 BRE Aol ¥ 4 glon g FUGHE N
o2 RFEANAAC) ZHE A R VLAWY &
P FEE vAYBEYFEE ol &3] S AY
9 ARAAERH ol AstEd TP A F4F B
A7l 8Bl el TAYATF 12AWAE FABE3}
o $& ABE YAV UL A B ¥
ot
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