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Tendon Transfer with a Microvascular Free Flap
in Ijured Foot of Children

Soo Bong Hahn, M.D. and Jin Woo Lee, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

We performed tendon transfer with a microvascular free flap for recovery of handicapped function
and reconstruction for the skin and soft tissue loss. We review the clinical data of 11 children who
underwent these operation due to injured foot by pedestrian accident from January, 1986 to June,
1994. The mean age of patients was 5.6 years old(3-8). Five cases underwent tendon transfer and
microvascular free flap simultaneously. Another 6 cases underwent operations separately. The time
interval between tendon trasnfer and microvascular free flap was average 5.6 months(2-15 months).
The duration between initial trauma and tendon transfer was average 9.6 months(2-21 months). The
anterior tibial tendon was used in 6 cases. Among these, the technique of splitting the anterior tibial
tendon was used in 5 cases. The posterior tibial tendon was used in 3 cases and the extenosr digito-
rum longus tendon of the foot in 2 cases. Insertion sites of tendon transfer were the cuboid bone in 3
cases, the 3rd cuneiform bone in 3 cases, the 2nd cuneiform bone in 1 case, the base of 4th metatarsal
bone in 1 case, and the remnant of the extensor hallucis longus in 3 cases. The duration of follow-up
was average 29.9 months(12-102 months). The clinical results were analysed by Srinivian criteria.
Nine cases were excellent and 2 cases were good. The postoperative complications were loosening of
the tranferred tendon in 2 cases, plantar flexion contracture in 1 case, mild flat foot deformity in 1
case and hypertrophic scar in 2 cases. So we recommend the tendon transfer with a microvascular
free flap in the case of injured foot of children combined with nerve injury and extensive loss of skin,
soft tissue and tendon.

Key Words : Injured Foot, Children, Tendon transfer, Microvascular flap

—112 —



M B
AT FFIe AFAILE st Zole] wBz}
Ak A F7kke FAlolth dxotdlA €] 1;1_%3;(}

Ane AN g BRAY NP A,

% z7e] £4% 3 2(tendon) o] £4 3 éT
27 sjg Bwehs 90} Bk W% Ae
A% 2ol 4o U NEZE N o}y, HA|
FEUE <18 AR olNgel 9ol olg
lom, Aol £4, 47 £450E AB A%
Qe B Amee Aol 2 B el
g9 Y. Teh} H¥olHe] AS Ao} IR
o the 2o vlsl 47 gl Ao] Yne @
3 3% Bde 73 2 WY FUY 5 gdow,
23 nR&e B0 75E A B o)A
9 FUFL HUT & Uk ool B AAvisa
e BRYTANE Aol PAAD 914
23 &40 AR 43 MRINEH A oAEE
WA AAgesH BE WYY A= 9 ou
Aol 715 HBe AWl BA 12 @A va
sk wpolck,

1. oA ohdd

1986 1¥9%E 19943 697k AAdEm o3
HE A& AEIds Wedd gder dstd U4
AABWYY DofellA| FHo] BFALE, PHAT A
27 &85 A &4 2 A2 fevEely
3% A ojdes AF ¥ 1179 I$AE e
2 3k e dRleee 119 AHddi 1B
24 Alae] 93 wBEAIuPen, Ao AL
T 5.6A12 H& 34194 8AI7EAIS] £EE BT
el g8 dort 5o, ol 6T &L
< BEL $50] 84, FASo| 3R Table 1).

2 4% W A
S 3 AuoRE PEAD WRAE L A¥=
4 &go] A dold] BFHAL). o] slo] MFNS

o] 2of, ¥]EA &4 24, FA Add 9 HEd

&4do] 24, & FF 2] AA

A AAA &4 24, &

A £4A 2d, FA AAA # A BEFHE &4o] 14
Atk

3 FMF FEIIX 712
Z olAex vavm oldes FA AlF3e
A& 9F2= e ‘_ZH AP met A

o Algx & 75‘-?—°ﬂ #FE9A o)Hes =A
AYE F A ojded AYSIRT. Jx e
HE fe 5¥ o1 He7AY A7t AL HHE 6.3
ME(1-21709) olgem, Az FeeFH A o
Aeg NPT A7ie BT 9.6704 (2-21709) oI
ot 4 olded FENE ojde Aleld Tt F
Al Alg A7t sdgen, YmA eeddiMe
#2 9¥ old&F BT 584 2-15708) e A
old&S AlYstath

4, RelujEe 57

s Ao /e AA¥THe] 5o, FARTA
3q], Agv]Ho] 3ok AHHHY] A¢ FA &
HAow HAAZEFEY (circumflex scapular
artery) & 2719] ubAuE, RANIAEY A4=
AAAREN 27)9] T UL AHERHA LT, A
FmAe A TAY IARFFFY (superficial
circumflex iliac artery)® %9 FWE& A3t
At £¢ dfeze A AE 59F 2749 Fut
Aol Td|, Zu) T Fuk HAe] 34 zn
2o} Eu3 T P 19 AE&HATHTable
2). fagHAe AV A4 11x8 cmolA A
18x16 cme]Rith.

i‘i &

o] 5, 4 ol@&e] 14U,

& 257} 3, Al 25X AARE A %-?—7} 2

9&13} A 729 #E °l =& NET Ay
2R % 12% B o vz e %

611 Wdcke ¥E 4 J)le e F °ﬂ w2t

Al 3AAE, A 4552 2 F SFA WG

T—}?}ﬁ\:}. ¥ AZAE FAFEAA =2 R £
ANF AuENE %3'—}/‘174 HazdE B =

o] ol2A 17— A 38AF T A 28432
FEsc & F7A ’\Wﬁ"l 49 A=

5,
Ao

.._:

ddrd m{)

mmtd

— 113 —



Table 1. The list of patients.

Case Sex Age  Flap Tendon Interval Deformity Cause Insertion  Combined Follow Result Complication
No. (Y transfer between site operation  -up
flap&TT
1 F 3 FVSF  STA I5M Varus EDé&Peroneal  4th metatarsal 9Yr. Excellent Loosening of
tendon loss base T
2. F 5 FVSF TP  Simult  Equino- PNP 3rd cuneiform  HCL 13M  Excellent Hypertrophic
-aneous varus scar on donor
site
3. F 4 GF STA M Dropped  ED&PB 3rd cuneiform  HCL 19M  Excellent Loosening
foot tendon loss of TT
4. M 6 FVPF  STA  Simult LOM Extensor EHL ™ Good Plantar
-aneous tendon loss flexion
contracture
5. F 5 FVPF TP M Dropped PNP 3rd cupeiform  HCL 23M  Excellent Hypertrophic
foot scar on donor
site
6 M 6 GF 2nd  Simult  Dropped EHL EHL I9M  Excellent None
EDL -ancous  greattoe loss
7. M 6 GF 2nd  Simult  Dropped EHL EHL 2IM  Excellent  Partial -
EDL.  -aneous  greattoe loss necrosis
of the flap
8. M 6 FVSF  TA  Simult Varus Peroneal Cuboid 44M  Excellent None
-aneous tendon loss
9. F 17 FVPF STA 35M  Dropped  Extesor Cuboid 14M  Excellent None
foot tendon loss
1. F 6 FVSF  STA M Varus Peroneal Cuboid 14M  Excellent None
tendon loss
Il. F 7 FVSF TP M Equinus  TAEDL, Intermediate HCL 12M  Good mild flat
EHL tendon  cunciform foot deformity
loss

FVSF; Free vascularized scapular flap, FVPF; Free vascularized parascapular flap, GF; Groin flap, TA; Tibialis anterior, TP; Tibialis

posterior

STA,; Split tibialis anterior, EDL; Extensor digitorum longus, EHL; Extensor hallucis longus, PNP; Peroneal nerve palsy, TT;tendon transfer

HCL; Heel cord lengthening
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Table 2. Operation methods

T 5F 239 5% AA 4xe Aolg EF3A
SEAA $F H9F 255 oY BS-E grade
1, 10%94 25% Ateld 7% grade 2, 10% 7
el A¢ grade 32 B2slH}. grade 1°] 8,
grade 27} 2492eH, grade 3% B A¥E

QY H(Table 4).

T3 8xe] Fa3 34, BYed, 9y 2%
2 289 o F=of upgl Frisld, 471 TIE
ZF Y o3e U4F AFH, % &% ¥4 ¥
A A7} grade 19 A4S $<(Excellent), 2
7 718& #E A1 BE 45 (Good), 214
9] A$E EF(Poor)olEt At Bt S\t
24). 919) 71&] wel B A 5 94, &
Z 2012 RAeoA HEF W ARE 4& F 3
At} (Table 5).

&% FHFe dolAgd g IEF 344
S old&d] 27 FHF 447t LA
Ao)Ad o3 FWZonE o|AF 9 o|gto]

No.
1. Microvascular flap 2d, FATATH 1, B=e] BIF 193K
- Types of microvascular flap .
Scapular flap 5 Table 4. Grading of tendon transfer
Parascapular flap 3 Grade
Groin flap 3
- Types of recipient vessel Criteria for grading 1 2 3 Total
Ant. tibial artery 7 No. of feet
Dorsalis pedis artery
Popliteal artery 1 Active dorsiflexion angle 9 2 0 1
Range of active movement 9 2 0 11
2. Tendon transfer
- Tendon used
Ant. tibial tendon ' Table 5. Results of tendon transfer
Split thickness 5
Full thickness 1 Results Cases
Post. tibial tendon 3 Excellent 9
?nd .extensor longus tendon 2 Good )
- Fixation methods Poor 0
Tendon to bone 8
Tendon to tendon 3 Total 11
Table 3. Srinivasan criteria
Grade Active dorsiflexion angle Range of active movement
1 above the neutral or right-angled position over 25 degrees
2 up to but not beyond the right angle 10 - 25 degrees.
3 failure to regain dorsiflexion up to the right angle below 10 degrees
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Fig. 1. Initial photography of a 2.5 year old female
patient's right foot showed extensive loss of soft
tissue, loss of toe extensors and peroneal ten-
dons, and macerated tarsal bones. Second and
third toes were amputated state.
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Fig. 2. The free vascularized scapular flap was
designed on the right scapular area in 13x8 cm
size. The medial margin was beyond the mid-
line of vertebra.
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Fig 3. After microvascular free flap, there were good
appearance. But it showed inversion of right
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Fig 4. Because of inversion at dorsiflexion of ankle,
split transfer of tibialis anterior to the base of
the 4th metatarsal bone was performed.

foot at dorsiflexion of ankle.
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Fig 5. After tendon transfer, the inversion of right foot
was corrected and active range of motion was
improved. Active dorsiflexion of ankle was 15
degree and plantar flexion was 60 degree
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