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Outcomes of limb reconstruction in treating achterman type I fibular hemimelia based on Ilizarov tech-
nique Zhang Rui, Liu Shenghe, Ruan Hongjiang, Yu Yifan, Xu Jia, Kang Qinglin. Department of Orthope-
dics, Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shang-
hai 200233, China
Corresponding author: Kang Qingiln, Email: orthokang@163.com

[Abstract] Objective To explore the clinical outcomes of combination of Ilizarov technique and
composite surgeries for treatment of congenital fibula hemimelia, and to summarize the key points of limb re-
construction management for such deformity. Method Twenty patients with congenital fibula hemimelia
were treated surgically and retrospectively studied in Department of Orthopedics, Shanghai Jiao Tong Univer-
sity affiliated Sixth People's Hospital since 2014. Patients included 12 males and 8 females, with an age of
(17.5+£7.0) y (4 to 26 y). According to Achterman classification, there were 14 cases of type IA and 6 cases
of type IB. Single Ilizarov technique or combined intramedullary assistance was applied for limb length defi-
ciency; For genu valgus or valgus ankle deformities, close-wedge osteotomy and internal fixation were ap-
plied for adult patients, and hemiepiphysiodesis for pediatric patients; Contracted iliotibial band, fibular ten-
dons and Achilles' tendon were released and elongated; Overlapping toes were corrected by tendon transfer.
Results Twenty patients were followed up for (36.1£8.7) months. The limb was lengthened for (7.2+1.0)
cm, with average EFI (15.946.3) d/cm and average HI (21.7+2.8) d/cm. All obvious limb length discrepancy,
genu valgus [GVA: (14.9+3.4)° and (2.1+1.7)° preoperatively and at last follow-up, =13.510, P<0.05], tibial
angulation [TBA: (3.3+3.3)° and (0.8+0.7)° preoperatively and at last follow-up, /=3.490, P<0.05] and ankle
and foot deformities [VAA: (9.2+3.4)° and (1.2+1.3)° preoperatively and at last follow-up, /=9.785, P<0.05]

were corrected at the final follow-up. Clinical outcomes indicated significantly improved limb function com-
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pared with preoperative grading. [LLRS AIM: (10.1£1.2) points and (2.0+1.4) points preoperatively and at

last follow-up, =21.140, P<0.05]. Conclusion Congeinital fibular hemimelia is a rare and complicated syn-

drome with co-exist limb length deficiency, abnormal alignment of lower-limb and foot and ankle deformi-

ties. Combination of Ilizarov technique and composite surgeries can bring satisfying outcomes for treatment

of congenital fibula hemimelia and improve the quality of life of the patients.

[Key words] Fibular hemimelia;

Osteotomic orthopedics

JHEA > JEZ W5 7% (fibular hemimelia, FH) SRR fHE]
5 7% 5 (fibular dystrophism, FD) , 4& — 28 F L)
Jo RAE N BT, A0 3R 4N 7.4~20/100 73, 55 1%
Z T LM L5 D, nIRIUN B4R R A
B ol B B L P 2 R B B 2K (metatarsal deficien-
cy, MTD) &K . #2458 % |, FH LUK & A A ik
Wi kB N R AE S ELH AT A D[R]0 B i R Gk R
(proximal focal femoral deficiency, PFFD) . % ‘& #b
#f & 8 A 4= (lateral femoral condylar hypoplasia,
LFECH) . Jla 5 J& 248 A1 F A Wy 1 I B R 5 249 (ball-
and-socket joint) « P FF fil & | ¥} B fil & (tarsal coali-
tion, TC) A MTD". Hy T~ W J¥ & 7% , FH /™ B 5% 1
BE NI TRE, & T E A2 A AR,

PAAE WA /08 Ji A8k e Je A S A i /2 v o7 FH )
T R, IR B R B TR AR R A R R, B
Hizarov 57 ARBK A 2H A 1 F AR X FH A7 I A4 Dy fig 2 4
BT IR AT BRI T AR R ) 2, BN Ak
SCHRAT FH W R AR D Re s @ e T B A R . Rk,
AR SCABL AL 2014 4F 28 2021 4F B H Tlizarov 3 AR 45 &
HAMFARIGIT I Achterman 17 FH £ 3% 20 5], 1
1% 7 1L W97 20 1 8 45 FH B AR D B 55 @76 97 1Y
IR R

BMERE

— N HEBR bR AE S — M TR

IINFRAE: (1)2014 4 5 2021 4E T R BHA 1
FH 3, 5215 27 1E 52N Achterman 17 ; (2) 4 <
65 % ; (3t 52 31 4% 52 lizarov TR L5 G AL ST A
BT s (DORRFRGHTT>120H .

HEBRFR#E : (1) Achterman IT % FH £ 3% () A
5% lizarov AR G A H A HFRIGIT; Q) FE#=
65 % s (DRRFARJGHEVI<I24H; (S M2 B
TEKTF AR (O LR AN -WLPIBI 7™ B 15 0 J
HAbAREmT 52 F AR M5 O

Ilizarov technique; Composite surgery;

Limb lengthening;

[H] it 2014 4F 22 2021 4F 3% B Wioia 1 FH & %
20 151 20 JBZ, 55 12491, L 8 48], ~1- 34188 (17.5+7.0) %5
(4~26 % ); FE 12 45, 450 8 45 . Achterman [ A
B4, TB B 6. 1 FM KBRS : PFFD 941,
LFCH 1941 . {F [0 & BRI« BRANMEY 17 491, PR ER
PG 15, BER 5 Bk 245, XU B2k 4451, = 2
Gk 2450, 11 BT B IR T, SRk 461 (R Do A&
W e 4 T B A8 BE 2R (A 2 kv (2020-107), it B 3%
P2 BRI T R 15

N 1

ANBE G e BRI . &R G A8 : WU F
Je A X R B IR DR R TR B 2 R X 4%
TE CRDAL R s XU JR I R 7, HERR B0R 5 i e iy
TR B MARTE . 38 e F R RAE&
Hizarov ¥ J% BB HUIE S 72 2% - B8 P4 [ 52 2 B AN
B TH R

= FAREAR

— T AR OFE BN K B SR 1
BEFEE KL BB IE . BUERAME E 2%
Jo AR R AR A S5 A2 75 AT A7 A B R IR IR L R R o
SE ST AT IR B I B B BE -

(O g I

KIE R BEAMUIND VT Bk K 2 R 4147, 2
BRI I Z F UM ZE K . /NBR R B MU D) E14)
TE Rk Je B T 2021, 0 R HEVR AP 48 R0 2 A A, 2
#2 HEE WU T Z = U)W i, 4k 8290 5 T 19) 5 ) 2
PRI T Z UM . BT PR A K, AR
BT B S AN 0 2 2R BRI Z A DI i .

(COEE

J B A B 5 B B 2 v M) 11 LA R T, )
B R, AR LIS DA JAT R T R IR R
JE M Rz R . T DA BT R IR
/N R 30 s A7) 1) LIS R T 005 B S, L et L
J& LB TIAT i 65759 N, TR B S I B i
S, SRR AR TR ) L(<12 2O TR E



FAESAEE R S RE R TE 20234E4 A $59% H2M0  Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2023, Vol.9, No.2

.67 ¢

A 200 JHEON - JR e T £ AR
Tt 5 F K PEGRFE (cm) JR AN BRAMEH BB T
1 k'S 23 6 & % T
2 E] 8 6 i % BB
3 E] 9 7 2 =2 ZEAERK, bl
4 5 4 3 2 2 b5
5 5 11 6 P iz b5
6 k'S 21 7 P = 7
7 % 23 6 2 & PUIPIITON
8 % 23 7 2 2 Rl
9 5% 19 6 2 2 RUEILITON
10 u 23 5 2 = KB R K, B il
11 5 6 5 & Z 5
12 % 18 7 e s 5
13 % 21 7 & & o5
14 % 23 6 & & P
15 % 26 7 = & BB, Bl
16 S 17 6 = b KU BB R
17 % 9 5 2 2 —BRBIER, Bl
18 % 18 6 = 2= 7
19 % 22 6 2 7 7
20 % 25 7 = & KU B R
P 5l Achterman 437 fiti 17 (mo) FEA AL REN LA J S R4 ER AL FE
1 1A 15 i BEAES DFO
2 1A 22 JRE BPEET PR
3 1B 38 JR 7 IS VA R P R O L
4 1A 25 Jei AT JE i A R B A R i L
5 1A 46 Jie B T IS VA R P R O L
6 1A 37 JBH AT DFO
7 1A 28 Jr 7 DFO. i F#iH
8 1A 47 JR-H 7 DFO
9 1A 45 JR-H BT DFO. B b
10 B 36 JRE HEPNAET DFO. B b
1 1A 37 Jge& HPEET e A R P R i L
12 1A 44 JBeEr 7 DFO. B} B H
13 1A 35 Jie X DFO. B} L8 H
14 1A 40 & HENET DFO. R _F8H
15 1B 43 Jl&& WENET DFO. Ef_FH
16 B 40 R X DFO. &}
17 1B 31 R T JB A R B N R i PEL
18 1A 28 Jge& BENET DFO. i} [
19 1A 43 J§e& BENET DFO. i #H
20 B 42 R BEAES DFO. i Fli

¥ : DFO: distal femur osteotomy , % 2t i 8 B



. 68 - L ER RIS R R TAE 2023464 H 5594 5521 Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2023, Vol.9, No.2

W B AL o HEE R Bl S E R E S
ZATIE N AN K A% B E A e e R AT

(=D 22 e s N T B IEAT

BN S8 R FH s B e A T AT N AR A G A
Koo ZRUREE N BB I8 M 45 110 o il (RN 3
22, 4 BE AR N\ B B A ET, B X, s
AT . AHCE NN IR ST & iSO T
HITmEENE, AN, ¥ REAE AN B RE N T, 25
ERAE X, AR AT BT o B AT A B 1 [
ERTIEGEPANS

JU B35 W] R FH R B P T 3 AT N AN S R
Koo 2B it i Y AU B i 23 00 4T N P RO
BT, WANAT 288 BE L AMIAT 28 K% 7, BBk X
iR O Y G o i I S o A IE A AN
PR PEET , 5 B i1 T R i 2k b 1 em AL JF
FHEAE X o A AR I B 320 it 1 8 A0 i 7

(PY) %% Tlizarov A1 & 5 2%

Jie & A E 28K H Nizarov HLENTE REK 28, 1B
KL A X 2 18] BB B B0 46 3 M6 mm
MRS, IR AN ] E A, B U)W IR AR
BIEL, EH R E R E TR a1,

& A € 25K H Tlizarov 21240 ] 5 4% 40
W BRI R P AN E 2%, TR RN
] 8 &8 N o BRI 3T O - AN — 4 2 mm v A
A& XCRL5K [ 32 5 B35 0 5N 2~3 ML 6 mm RS
SR 5 , B U0 W i R A R 5, AB IR 12 3B
WEEHELR. &GN,

(1) B Bk Ak 3

— I IE B B R S5 I . AMI S Bk R
BE 0] B 5 AN LTS AN S U 1 D) I Rz Bk K B2 T 4H.
2, e Fa 1z A BEAC AR UBEE , AT DT 5Bk e B O 7
FRY L oA 5 A/ 38 4 [ 5 T 71 Jee 1 B ik 5% 5 FE 40
Mze st . a2 Bk A fe 58 A0 IE, ATINAT U 45 Bk Ak
] PAT 18 R A [

(PO RSN BRI b 22

REK T B JG  ARAE 12000 BRI 5oL B ER AR
T B % B .

B KRy AT IRz v P ) P R (Dis-
tal femur close-wedge osteotomy, DFO) Fl1 [ # &
PN [ 8 I o e N PN BT AT B A [ g
J& e BIRAMUMAT Y O B 5 IR R HE S v 22, B
JB B 328 v A0 4 v R AT P A BCE B R TR RO
&, fa TR A E S B SIR EETa™. BE

HUE B, e B IR AT U) O 8 28 F ORI R A1 I
22O W iR M ds v, PR T RIAT IR B A B AR
B JHE T 328 i B S IR AMRI AR FE , 5 T AR P L
BEslm.geatan,

JLEE B (<12 DK A IBE W R KA BRE i
REL 47 1E AR A0 2 BRI T o R A1 8] o 48 )
H B R A A BRI 15 8 T Bl v A e, 20 8
TR, BB SIS AT .

VY A 5 Ak

LA HNE B, 5 O BT T8 G B ORI IR
R, ARJ 3 dBURR I, ARG 14 dif4. RJE5d
TRENAT A T i, BBCE I m R EH, PR E XL
5 BB 7 R 1 mm/d I IR IE K, BB R R A
AEK, KA, HIEK ] em B A 1IREKEIE
AL X el AT A, Mg A i i A K 1
BUFIANGERAR L, FF 4R A B e K & . [F]I), 2 1
ARATETT X FR R IEFE SN LR, K4S
Wa, LW e BER 2 MARAEE, FEfrE &
G Ja PRBRAME E #4547 R BRI T4 1E s B P 4T [
SRFAEYRBRAME & 25 [F AT IR BRI T 1, 6 22 161
R AERE TR 5 BOSR A [E E  spE AT [
TEYRBR AN ] E 28 R AT IR BRI TR 1E, A5 i R K
BEAEEREE 6,62 167 H &R HEEN
Jo R N I E o AR JE AR BT R I RCRE , 2 4 A A
BIERIZGEE . —FRE1IMH3MNH 64 A
2 H#A T2 MY, B FEfITrEb1kT2
BEVT , A5 IEARALIE A, X 26 7 AU R K s
MEEL A AL T, VPR TT AR -

F VN TR R

OB BT (B ORI B K2
FNFEK AT A ZEK A (length, L) < A8 E] € B 8] (ex-
ternal fixation time, EFT) Al & & 4 W [A] (healing
time, HT) , Il 5 A A MK 2K U7 1 418 A 152 (genu
valgus angle, GVA) \ I 15 %5 it 1 £ (tibial bowing an-
gle, TBA) . B 48l /5 & (valgus ankle angle, VAA),
IR 2 2rh 5 A0 [E 52 15 4 (external fixation in-
dex, EFD M5 #5 4 (healing index, HD :

gpy = BT gy = HT
L (d/em)

L (dem),

K B A SE K5 2 B 42 AIM 45 2 (Limb
Lengthening and Reconstruction Society AIM index,
LLRS AIMD X W JE 7™ S RE FEHEAT VA, 0 70 9 IEH
125 50 AR EMUNITE , 6 210 73 N R T, 11



FAESAEE R S RE R TE 20234E4 A $59% H2M0  Chin J Geriatr Orthop Rehabil (Electronic Edition), April 2023, Vol.9, No.2 © 69 -

155 NP ERTE, 16 £ 28 43 NEE R,

TOSRA JT H AT T8 IR G IR TR LB AN
B RS G N R A S A BRAE T . R AR T TE K
e, Wl R R4 B N BUAE B . AN R T
B, PR = A H B B 2 4 4, 408 30 50 A6 4 B 4
o BAEREEEITHRBEERE. —HFER
NF T 557 14 A 5 B 2 U O 9 s TR T 1 A T LR
ik, ARG I 5 I 3 25 5 A I R 7 S0s AT
EYITEUE -

NG AL B

X Hl GraphPad Prism 8.0 # 4 (GraphPad Soft-
ware, USAD X4 4T e it 5 0 i, 1H &R 5T R A
Kolmogorov-Smirnov £ 45 /& 75 £ & 1E 4 5341 , X 17
HIER S AT AR J5 GVA.TBA. VAA I LLRS
AIM EEECR FH RSO T E 8 5k AR 56, P<<0.05 I
IWNNZERBGIE X

& R

— Bl

FARITE: BB BEEEKIH, BEg TH
HIEK 106, I8 T BBE T EK 15, 58N AT
ARG G IE K 9 9], B ET 4 4h 4 A ZE K 4 4], DFO
AR PN [ 5 14191, 21 PN B i BEL Y 5 491 5 iR 1 K
B AR P 11491, oA SR e L S 48, HE R R B
HE 85, & 12 R AE K 8 i, FHE B LR 2E K 11 1,
R A K 20 1], kA A LR B A K A BE R 15
3, wEE 1B (K 1D . BT B YK lizarov
FARBAT R GE K . 20 49 H 357 B B 5 (36.1+
8D H . FARWE 2,3 184,41k 14, ~F
FEK(7.241.00cm, HH, 6 5 A B AF B 3 RR R — B AE
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Limb Lengthening and Reconstruction Society AIM index, i {4 4E K 55 5 ¢ 4= AIM 4840 ; TBA: tibial bowing angle, i£H 25 il 1 £ ; VAA: valgus ankle
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