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Abstract

Objective: To investigate the clinical efficacy of vascularized fibular grafting (VFG) in the recon-
struction of limb bone defects. Methods: From January 2013 to December 2022, 31 patients with
limb bone defects underwent vascularized fibular grafting. Among them, 22 were male (70.96%)
with an average age of (35.64 + 17.01) years. The preoperative bone defect length was (8.45 * 3.96)
cm, and the length of vascularized fibular grafting was (10.79 + 3.99) cm. The bone healing status
was recorded after a follow-up period of more than 12 months, and the final follow-up included
recording the limb length discrepancy (difference in length between upper and lower limbs),
functional scores of the affected limb (upper limb ARAT score, BBT score, lower limb AOFAS an-
kle-hindfoot score, LEFS lower limb function score), fibular hypertrophy rate, and re-fracture rate.
Results: The average follow-up time for the 31 patients was (26.45 + 11.06) months. 96.78% of pa-
tients achieved initial bony union. The discrepancy in length between the upper limbs was (1.31 *
1.18) cm, and between the lower limbs was (1.97 + 2.10) cm. The upper limb ARAT score was
(34.29 £ 8.38), BBT score was (27.00 * 13.96), lower limb AOFAS score was (78.33 * 11.00), and
LEFS score was (35.42 + 19.41). The fibular hypertrophy rate was (12.45 * 8.34)%, with 2 cases
(6.45%) of re-fracture. Conclusion: Vascularized fibular grafting is effective in the treatment of
large segment bone defects in limbs, allowing for rapid supplementation of bone mass in a single
stage. However, limb length discrepancy and functional limitations may still exist postoperatively.
It can be used to shorten the treatment duration in one stage, with the option to decide on limb
lengthening correction at a later date.
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TRHEFT B . SR, ZBARAFER S I RAE R A3 [3]. Masquelet £ AR NFIH PMMA & 7K Je£E 55—
BUER B HBUIIBAEYIE AR, S8 I B KR IR U E e . ERBCE SRS T, &
KEMFPE, XX B F R RIE S B2 (4] [FF A E SR A B g KA IS ik
H R LMEE SR, BAIARE 56 4 Tk G e L HF I AT REE[S].

AAcE e, WAAH AR #8a M E e yadi. AR RnlEs T 3E, Il
WA BRI A AR SE I L EE A FVG), @ AT KT 6 BB ERE6]. ML
HREE ZIEH T SMERIEEMER . A BMLEYEREARNHELS, CCBh—MTE.
R TT 773, BEN B AL R AR R SCR AN GE AR R & (6] [7] [8] [9] [11] [12]e XA 7 ¥EEAAL AT LA

DOI: 10.12677/acm.2024.1451645 2014 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451645
http://creativecommons.org/licenses/by/4.0/

PR « EFIRIL, LHEFRIL « ERH

B HA, SRR E 1R R AR IR RN, I8 RT DR R A A A . B AR, o] DAL
HEAR, KEE R SEETIRE . B I HEE B R BB SR N Ky, A R AL T
BT XIPFAREAREETMBUIRAR . BAEIBEENE RIS E EGAR 22 M 7]. R0, mE
PO HEB AT ARWAELE — Lo PR AR . F AL T ZRE 40 ORI A MR AR, DU £ A (1) 56 %
YERThRE. RIS PTREH I & A JEAE . Y B AEAEIHIRE, T2 B BFIF I, sAh, JHE
HUVEUE B X HAE AR 2. HEE DAL K ZILALZ X B R T EHUER R, WRERAS, #
HEYE PR IHIEE W[S5] [7].

AW 7 2013 4F 1 7 2 2022 45 12 BARIEEAT I 31 461 1340 HE B A (VFG) 2 2 DU Ji 7 40 i
HIEGL, AR TAMTRIARATFIAR GG R B, FEP0 TIRITROR . AEEE AR ST, kIR EE
ARAEE Z SRR S, N VFG IRITIRAE ZREA.

2. MRABEFZE
2.1. HIRAR
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AT M AR S S DU PR SRR ) SR 31 (I (31 TRAB AR, WACER AR s PR A AT B BB 7T, R
JEREVE > 12N, TBRVI#E, WA 31 BEE .
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HEBUE R E AR e Ak, EEEM T, MR, B AREERF S 1], Z2HUE
HHEE TR FECE B, HRMEER KA B R RAE JCETER. SEER . J5E R4 A E
ERRGL ., MATERYLSE, W ARAEAE ARG, X2 FEURE RS DU SRR R SETE TR R A
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[10]o P& 6 07 B UIBR ol BRI R 2R, (HA =48 T DB XS K (B A 9] B IR ia M b)
BRARW SR KRB G, HA2W AR BTAR SR EA AR A2 . TERUE I = e bl Bt
R FECREEA[11] [12]. BRIBMEE AN E HIUE Primiiis . o248 S 80E s 13]. BRKE 7
FE B AW RIENREEOCT AR B U IS BUAWRTY . BRI R B 37 Wi 24 2 H 0
HE, IR ARSI, e MR AR K KRB AR 14]. KT INFARIGIT 4 T
PIBRERGL OGN . AT R TG A RRIA &, VIR T el SR [15]. B BB B B X 4 (AL &

2.1.2. fRfIEER

BRFAGINARAERT 31 B AR ATAR 5 Z RN . B 22 $1(70.96%), % FARER(6~68)%, 1
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Table 1. Preoperative data of VFG patients
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2.2.2. FAREX
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[14]. HARFARDIRE 3 MU b e R A .

2.2.3. i iEER

1) ARAT ¥£43

SEWE R FE MR (Action Research Arm Test, ARAT) VAL L Thae g B ) L Dhae Ik EFE
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N1 el BB T B E B S R R T se A U R RE TR o IX AN PE TTRCE T PR ORG AA
PREE LA 55 B I TR DU Re R SR B, DA ROPPAl FR ER T IR Mgk e . 1E% A\ BBT 14 F3ME N
50 7.

3) AOFAS %4

JEBRPF43 B (American Orthopaedic Foot & Ankle Society Score, AOFAS) Al JEIERFN 55 #5145
BFARBIT ERI TR EREE[18]. AOFAS PP ARG AFEZ AT, AT WA — R 1) o) B 5k
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Table 2. Postoperative data of VFG patients
#* 2. VFG BEAREER
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22 IR ) 2.3 ) ) 85 44 11 i
23 BT 0 ) 45 50 ) -) 8 %
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S DXTE], HITE DD RER I 2 PR o 62.50% [ B A7 E L ERIDBERR L SZ PR, 20.83% 10 (B A7 A L BRI BE H 1
PAESZIR.
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(21~40)7r X 18], HENEEEZ; 6 FEF SO T(0~20)X K, HEAREZIR. 91.67%1) EEAT
TEHEE DL BTN IhREZ IR
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5. VEG BB FIAEK; 24 B VFG BFH ARG IFEER(0~7.2) em, “F3(1.97 +2.10) cm,
14 (58.33%)19 FEFHAFAER T A G 31 1 DU B i AR 61.29% 1) B E AR E A K 2 7 o
3.6. BMRAERBEHSEEN

AR ZRAIH 31 ] VEG 1677 TUBCE S5 A, 30 (96.78%) 0 B 5 BRI B & A, 1 HIEE & B
B MO EANE, “HWITIREEEAREEREA . 2 (6.45%) 61 B35 HOUR G R HER T3, 8 VEG
TETT I R N (L BONISTEEBESS, 1 B AR, P4 8 2 AT AT #E B ANAR P9 [ e 45 31
YA . BT ME G S B A e 45 AT S B ksl e, e B ARG B A A E B AL e .
3.7. HEBBBKE

HRAE > T A 3 31 ] 8 R R BE VT I RS A HE B BOR S5 RIZI X R IR A K (2~45)%, “F-35)(12.45 +
8.34)%. 14 (45.16%)11 &35 HE & HE K ZEAE(0~10)%IX 18] 15 51 2 HE B AR K ZAE(11~20)% X [H] 5 2 (6.45%)
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Figure 1. A 32-year-old patient with radical resection of rhabdomyosarcoma. (A) Before vascularized fibular grafting
(VFQG), a bone defect of 8 cm in length is seen after radical resection of the tumor in the ulna, with a concomitant fracture of
the radius; (B) 1 day after VFG, the length of the transplant is 9 cm; (C) 32 months postoperatively, bone healing can be seen
and the radius fracture is simultaneously healed

[ 1. 32 SHEGAABHRIEMEYTIBRARRE A (A) VFG RETA WAEHRAMTIRE R B BHRIRKE 8 cm, BREEINEF
EEH; B) VFGARF 1 X, AIRBEKEARIem; (C) RE32NH, IREHAEBAREENHEREE

4. #ig

BN PR 2 17 Haidsk 7 OB E IR E FEME[21]. 1884 4 Hahn &1L A [RIUHE B # AL
BT R E B R0, 1903 4F Huntington [22]7E A5 [F)00 FHE- 15— i S5 Dy A5 FH AT o s A58 FHE 15 5 A e 4/l
SEJE A . 1975 4 Taylor B IR B St iF 25 L5 14 HE B # H(Free Vascularized fibular graft, FVFG)E ## |
12.5 cm QI PERR B B0 6], B AR R L pt e ol 2, R s il 2 51 i A H PR FE [ 23]
SR L0 R AR 1 B 0 A PR A A A B 5 0 AR, JR & VFG AT DU S 578 i XU
Pro U PRI MR Mg, $RE. ME. sl RE. BMeE. e kg, B, o
B (CAHE S B HE B e FH ), A R AR 20 e I 85 B0 25 L AL BB AR [ 6] 1 1975 4F FVFG OB LK,
ANWER B TR, BN, CERNHLSBE B NEEFR., HEFRKTEAMZX
HRIEMREA F U EN i, HafFEEEEEFBRA =M 1) lizarov 25K SH[3]: 2)
Masquelet —FrBOsE[4]: 3) MAEE 6], ACHE SR VFG.

4.1. VFG IR A g8

JEE TN — MK B IR A RIFE &, M5 Eo =R AR - i K/NATIE 3 x 40 cm [24],
BHREEERMAL, U E FRAKEOEE . BeE. BB IEE N nsRE[7] [24] [25] [26].

JHER AR B HEBD K B i, s NI B IREBI K 73 U 6~14 em &bk 83730k, HE T
1/3 B BEFRFLE NHEB T B b T S8 P IS K - FREBI K i i Sl B E HE B T 1/3 BOR B IS,
TERCHE BB K o HED K JR A FREBNIK IR 4~8 AN B Jbk 28 5, T AR O 9 RS T3k 10 < 20 em, ORI TR A &
FeME231[271.

AIATXUI FVFG (OBUE 2045 210 AN 8K 1 103 A0 JHE 1 9 ELUC R B R0 A%, I A/ 5 i 22 ] 5
I RT R UEES EHEE B RAE ) LE K R R 2 XA iR K, SRR R 22 R S W (7] RSk
JE A =5 M P2, E T AN S KR R T Bl K 23 S 2R s, R I A 2 T A D I A JHE B B B
MR I, AH 24 T DI S T B M S, N 3 B A s ik I3 35 3828
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4.2. VFG REEBUKIhEE

A RH) R _EBE B ARG ARAT P54 FH%1E(34.29 + 8.38)%, %WFiisr A 57 4. L BBT
PEO-FIME(27.00 £ 13.96)7, 1E% APESA 50 LA E. A WL AR JG F RSB TRk B K,
T PR B AR rTHE  N 50%7KF, BAREVCNIKE RiF, (RS R E 2 Iz . 158
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@ FARNEMIERE b, Taylor [6]5HI1H F 5 M NEE, B G Sck oMr Nig. 417 HEE VU HES UL
e S A0 i R ST 24T A I RN 2 B 48 o

4.6. VFG KX IRiE

4.6.1. FBE

2021 FEBLEE2914E 7 BIHTE FVFG (2 & 230107 i KB E S5 A 2+ 3518 100% FVFG
IR REIT RERE 2021 SR HIREE[30]7E 9 & 30 E 5 AL B B 35 3R 15 100% FVFG 17
e

4.6.2. GAEER

2021 4 Kuan-Ying Wang et al. [1111— 5%t E FVEG Sk 25 0 b8 = 28 AR b U 1 1 SR 50 A0 B 5% 42 1)
WFiH, 85 AL G FRK T BB RBIEHIE K AR, 27 EABEMEP=0.02). 2016 4F G. lan Taylor ef al.
(FVEG ZR) “FF MEIT 40 A" — CHid# FVFG 185 287 Bl AT 5B B 38 15 95%I1)75 &
2, R RIE S TRE S A N EE, GG T 83, MR E R 6~8 om B B E
HLHA6]

4.6.3. BERZEHE

2018 4 Kiiski e al. [127%F 21 5 PR 5 B g A7 #i6 B U1 o () 28 47 [ bE 73 A, K IWAT FVFG 3815 R4
JT . 2022 4 Wu SH et al. [31]#18 FVFG 17 A B AR 8 T3 1 24 B H FVFG 2048 B R o BA ik
4.6.4. RIEE
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B, TE 4 RSEIRIT T, 1R HEE B IR R, RS 40 SEREAE I 1 JE s i s 47 T W,
AR R DO A 58 e AN B[ 6] 2017 4E El-Negery et al. [3917E 14 {5 &5 P loga iR vA M V1 B3 5 47
VFG B E &I 100% K &E3, F2E 7 B oA A S . 2021 4 Ma CH et al. [40]
7E 8 il VEG XA FME & SN AR (BN A B 69T IR B K BUR R, 1331 100%365 8 HAZEIE KHe 205 98.2%,
VEE VRSN B 5 A1 ] e 4897 38— B 458, RIS AN A B A AAE S, (R L T VFG 7 i [ e it 9%

2018 4 Meselhy %5[41]1H 14 5] llizarov #2845 5] flF- & iz 18 2 G051 R B & Shai, B s (13.2
+2.6) cm. 153 100%JA 85, HME EF I K 32.42( + 4.32)/8). 2016 4 Houdek MT ef al. [42]7E [F)fl 544
‘HIKA FVFG (Capanna ${AR)TE 18 Bl 4515 Mg i3 Hh k13 T 94% IR %, AEF A8 e B A T 3k
PR T 20 CH AT P ] AR A B AT AE G, — A A s O =R T AR SR ) -

4.6.9. B

2019 % Liu T et al. [431%} 15 BB H Bl PR B AT RGP DB, SR B IOK T BB B FVFG
G HIR R IRBEVI, BT B E Sl T E &S FVFG i @A i 871 8.7 4~ H(6.0~13.0 1 H),
T8 U R A B RSP 9.2 AN H (6.0~12.0 AN F)o X FRYT 7% 5 IR 1R 7772 (Capanna B [42])4H 1L
2021 4F Richard MJ et al. [441#3E T 72 BB LB SR I B3, T 64%I0 B35 I AR . AR IKBE S
o, (REE R T T HHS YR M 56.7%R 3 77.3%. 2023 4 Yang Y et al. [45)f8H T PATE M
TRIHEE B AR B A K BRI R AR B AR TT 7 45 B N), 1RSI AL S 5 R Fh S B ) 3 fic T
UG, 3217 100%F 8. B e (8 A fb B 8 sl i S A e B R 7 I Sk s i A SR P47 1 4
W HBE AN Iy B S WA, XOIAE T I A 8 B R o] DAAT 15 3 RS AL

4.7. VFG HEMEZE

LA EE (B AR E 2 IATEANE E 2R [3] [41] ALE ZUAME & J) A A [ R (BRAT [6] [41] ARAR[7]
[8] [41]. BENET[25])KIRAEE . H i JCHRAE B AR A o [ 7 Ut (RG] e 75 U 5
TEYERE 15 FasE, BB RS FE T, GB0 VEG 1A B R LAUCHC R0 ¥ 58 B (K FEAE— AT R eh

DOI: 10.12677/acm.2024.1451645 2024 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451645

PR « EFIRIL, LHEFRIL « ERH

RS2y, AHICh IR R R L 775U 40
5. B

. B4

1) VFG 277 PUBCH g, JCH KBl SR A ROE 2 —

2) VFG ARJa 32 X iR D ek R ATS IR AT 52 DXL 0405 (1™ R L o 33 X I A B DO
S AR R R A

3) VFG RAEEARRATE A ATSE T e i — B R EE, I HAJE T e B AR 28T DA R AR
J3E 0 PR A P 222

4) VFG (R8N K 75 2 CLAR Dy BT 052, 3 LATS A2 7301 I o o A8 Y A0 ]2 ] e S R A 1 9
{EAR A 2 B AT SR 1]

5) MR RIS RGERIIRN, —WIEH] VFG PRl 78 H shdit,  —WIEATHIE SR AR I ARG
ERRRNEREETTE,

6) AUHIETEHIA R Bk Z X AL, AR 4 Ja B AR th AN 578 35 RS 45

&5k

[11 Sun, L., Niu, H., Wu, Y., et al. (2024) Bio-Integrated Scaffold Facilitates Large Bone Regeneration Dominated by En-
dochondral Ossification. Bioactive Materials, 35, 208-227. https://doi.org/10.1016/j.bioactmat.2024.01.019

2] ZAWME, i, BRIORE, 4. Bl e SO E WHE iRy IR R BUa SRR T O A (0], Th AR eI BHRE,
2023, 25(11): 999-1002.
[3] Paul, S., Vathulya, M., Kandwal, P., ef al. (2023) Comparative Analysis of Free Vascularized Fibula Grafting and Ili-

zarov Bone Transport in Management of Segmental Long Bone Defect of the Lower Limb: A Systematic Review and
Meta-Analysis. Journal of Orthopaedics, 50, 84-91. https://doi.org/10.1016/j.jor.2023.12.001

[4] Gannamani, S., Rachakonda, K.R., Tellakula, Y., ef al. (2024) Combining Non-Vascularized Fibula and Cancellous Graft
in the Masquelet Technique: A Promising Approach to Distal Femur Compound Fracture Management with Large De-
fects. Injury, 55, Article 111233. https://doi.org/10.1016/].injury.2023.111233

[5] Singh, M., Byrne, R., Chang, K., ef al. (2024) Distal Tibial Allograft for the Treatment of Anterior Shoulder Instability
with Glenoid Bone Loss: A Systematic Review and Meta-Analysis. The American Journal of Sports Medicine.
https://doi.org/10.1177/03635465231223124

[6] Taylor, G.I., Corlett, R.J. and Ashton, M.W. (2016) The Evolution of Free Vascularized Bone Transfer: A 40-Year
Experience. Plastic and Reconstructive Surgery, 137, 1292-1305. https://doi.org/10.1097/PRS.0000000000002040

[7] Boretto, J.G., Holc, F., Gallucci, G.L., ef al. (2023) Fibula Flap in Upper Extremity Segmental/Critical Size Bone De-
fects Fixed with Locking Plates. Single-Institution Observational Cohort. Injury, 54, Article 110737.
https://doi.org/10.1016/j.injury.2023.04.024

[8] Chang, Y.M., Tsai, C.Y. and Wei, F.C. (2023) Fibula Jaw-during-Admission. Journal of Plastic, Reconstructive &
Aesthetic Surgery, 82, 247-254. https://doi.org/10.1016/j.bjps.2023.01.010

[9] EXPH, ™R, N, RENESEESRERINCRT]. PEGERIZRE, 2020, 22(5): 455-455.
[10] Tuon, F.F., Mendonga, C.J.A., Gasperin, W., ef al. (2024) Prevalence of Radiographic Findings in Chronic Osteomye-
litis. BMC Musculoskeletal Disorders, 25, Article No. 75. https://doi.org/10.1186/s12891-023-07121-2

[11] Wang, K.Y., Liu, W.C., Chen, C.F., et al. (2021) Osteomyocutanecous Free Fibula Flap Prevents Osteoradionecrosis
and Osteomyelitis in Head and Neck Cancer Reconstruction. Journal of Reconstructive Microsurgery, 37, 524-529.
https://doi.org/10.1055/s-0040-1722647

[12] Kiiski, J., Kuokkanen, H.O., Kééridinen, M., et al. (2018) Clinical Results and Quality of Life after Reconstruction Fol-
lowing Sacrectomy for Primary Bone Malignancy. Journal of Plastic, Reconstructive & Aesthetic Surgery, 71, 1730-1739.
https://doi.org/10.1016/1.bjps.2018.08.008

[13] El Sewify, O., Abi-Rafeh, J., Legler, J., et al. (2024) Clinical, Radiologic, and Functional Outcomes Following Bone
Grafting for Metacarpal Non-Unions: A Systematic Review. Journal of Clinical Medicine, 13, Article 1148.
https://doi.org/10.3390/jem13041148

[14] Van Den Heuvel, S.C.M., Winters, H.A.H., Ultee, K.H., et al. (2020) Combined Massive Allograft and Intramedullary

DOI: 10.12677/acm.2024.1451645 2025 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451645
https://doi.org/10.1016/j.bioactmat.2024.01.019
https://doi.org/10.1016/j.jor.2023.12.001
https://doi.org/10.1016/j.injury.2023.111233
https://doi.org/10.1177/03635465231223124
https://doi.org/10.1097/PRS.0000000000002040
https://doi.org/10.1016/j.injury.2023.04.024
https://doi.org/10.1016/j.bjps.2023.01.010
https://doi.org/10.1186/s12891-023-07121-2
https://doi.org/10.1055/s-0040-1722647
https://doi.org/10.1016/j.bjps.2018.08.008
https://doi.org/10.3390/jcm13041148

PNIR « EFIRIL, LHFIRIL « ERH

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

[33]

Vascularized Fibula Transfer: The Capanna Technique for Treatment of Congenital Pseudarthrosis of the Tibia. Acta
Orthopaedica, 91, 605-610. https://doi.org/10.1080/17453674.2020.1773670

Vielgut, 1., Putzl, L., Thomiiller, 1., ef al. (2023) Musculoskeletal Tuberculosis Revisited: Bone and Joint Tuberculosis
in Austria. Archives of Orthopaedic and Trauma Surgery, 143, 3845-3855.
https://doi.org/10.1007/s00402-022-04615-x

Fernandez-Solana, J., Pardo-Hernandez, R., Gonzalez-Bernal, J.J., et al. (2022) Psychometric Properties of the Action
Research Arm Test (ARAT) Scale in Post-Stroke Patients-Spanish Population. International Journal of Environmental
Research and Public Health, 19, Article 14918. https://doi.org/10.3390/ijerph192214918

Liang, K.J., Chen, H.L., Shieh, J.Y. and Wang, T.N. (2021) Measurement Properties of the Box and Block Test in
Children with Unilateral Cerebral Palsy. Scientific Reports, 11, Article No. 20955.
https://doi.org/10.1038/s41598-021-00379-3

Goh, G.S., Tay, A.Y.W., Rikhraj, I.S. and Koo, K. (2021) Defining the Patient Acceptable Symptom State for the
American Orthopaedic Foot & Ankle Society Score Following Hallux Valgus Surgery. Foot and Ankle Surgery, 27,
528-534. https://doi.org/10.1016/j.fas.2020.06.013

Kim, Y.C., Lee, K.H., Kim, G.L., et al. (2021) Improvements in Lower-Extremity Patient-Reported Outcomes after
Lumbar Interbody Fusion. Journal of Neurosurgery: Spine, 36, 8-15. https://doi.org/10.3171/2021.2.SPINE201494
Kim, M.B., Kim, K.W., Lee, S.H. and Lee, Y.H. (2023) Use of Three-Column Reconstruction and Free Vascularized Fi-
bular Grafts for the Repair of Large Tibial Defects after Tumor Resection. Clinics in Orthopedic Surgery, 15, 1029-1035.
https://doi.org/10.4055/cios22298

Sparks, D.S., Wagels, M. and Taylor, G.I. (2018) Bone Reconstruction: A History of Vascularized Bone Transfer. Mi-
crosurgery, 38, 7-13. https://doi.org/10.1002/micr.30260

Xu, S., Liu, Y., Zhu, G., et al. (2022) Evaluation of the Efficacy of Ipsilateral Fibular Transfer for Reconstruction of
Large Tibial Defects in Children: A Retrospective Study. Journal of Orthopaedic Surgery and Research, 17, Article
No. 142. https://doi.org/10.1186/s13018-022-03021-8

Mao, Y., Yao, L., Li, J,, Li, J. and Xiong, Y. (2024) No Superior Bone Union Outcomes with Allografts Compared to
No Grafts and Autografts Following Medial Opening Wedge High Tibial Osteotomy: A Retrospective Cohort Study.
Orthopaedic Surgery, 16, 363-373. https://doi.org/10.1111/0s.13961

Trilles, J., Chaya, B.F., Daar, D.A., et al. (2022) Double-Barrel versus Single-Barrel Fibula Flaps for Mandibular Re-
construction: Safety and Outcomes. Laryngoscope, 132, 1576-1581. https://doi.org/10.1002/lary.29927

Lenze, U., O’Sullivan, M., McCombe, D., et al. (2022) Intramedullary Fixation of Double-Barrel Vascularised Fibula

Grafts with Subsequent Lengthening for Reconstruction of the Distal Femur in Patients with Osteosarcoma. Journal of
Pediatric Orthopaedics, 42, €674-¢681. https://doi.org/10.1097/BP0.0000000000002147

skokaE, XIEZE, W, 5. WS B R BCEE — R B & R IR AR IS B R IR R 0], AR TF AR
&, 2021, 37(3): 183-185.
Attia, S., Diefenbach, J., Schmermund, D., ef al. (2020) Donor-Site Morbidity after Fibula Transplantation in Head and

Neck Tumor Patients: A Split-Leg Retrospective Study with Focus on Leg Stability and Quality of Life. Cancers, 12, Ar-
ticle 2217. https://doi.org/10.3390/cancers12082217

Lu, Y., Xiao, X., Li, M., et al. (2021) Use of Vascularized Fibular Epiphyseal Transfer with Massive Bone Allograft
for Proximal Humeral Reconstruction in Children with Bone Sarcoma. Annals of Surgical Oncology, 28, 7834-7841.
https://doi.org/10.1245/s10434-021-10032-y

L, kR, gk, 25 B HEE ORI _LEKBE A ABBE B R IIGR A Y] PR AN &,
2021, 44(2): 157-160.
REIR, M. RS S A HLURGE E L E SARBIR BT, P BRI E, 2021, 44(6): 659-662.

Wu, S.H., Shen, B.H., Perng, CK., et al. (2022) Complications of Free-Flap Procedures for Phalloplasty in Fe-
male-to-Male Transgender Surgery: 25-Year Experience a Single Medical Center. Journal of the Chinese Medical Associ-
ation, 85, 341-345. https://doi.org/10.1097/JCMA.0000000000000677

Toros, T. and Ozaksar, K. (2021) Reconstruction of Traumatic Tubular Bone Defects Using Vascularized Fibular
Graft. Injury, 52, 2926-2934. https://doi.org/10.1016/j.injury.2019.08.013

Tos, P., Odella, S., Crosio, A., et al. (2020) Fibulo-Scapho-Lunate Fusion after Resection of the Distal Radius: Case
Series, Review of the Literature and Critical Analysis of Bone Fixation. Injury, 51, 2893-2899.
https://doi.org/10.1016/i.injury.2020.03.017

Ye, L. and Taylor, G.I. (2017) A 10-Year Follow-Up of a Free Vascularized Fibula Flap Clavicle Reconstruction in an
Adult. Plastic and Reconstructive Surgery—Global Open, S, €1317. https://doi.org/10.1097/GOX.0000000000001317

Beard, D.J., Carr, A.J. and Cook, J.A. (2018) Can Shoulder Arthroscopy Work? (CSAW) Trial—Authors’ Reply. The

DOI: 10.12677/acm.2024.1451645 2026 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451645
https://doi.org/10.1080/17453674.2020.1773670
https://doi.org/10.1007/s00402-022-04615-x
https://doi.org/10.3390/ijerph192214918
https://doi.org/10.1038/s41598-021-00379-3
https://doi.org/10.1016/j.fas.2020.06.013
https://doi.org/10.3171/2021.2.SPINE201494
https://doi.org/10.4055/cios22298
https://doi.org/10.1002/micr.30260
https://doi.org/10.1186/s13018-022-03021-8
https://doi.org/10.1111/os.13961
https://doi.org/10.1002/lary.29927
https://doi.org/10.1097/BPO.0000000000002147
https://doi.org/10.3390/cancers12082217
https://doi.org/10.1245/s10434-021-10032-y
https://doi.org/10.1097/JCMA.0000000000000677
https://doi.org/10.1016/j.injury.2019.08.013
https://doi.org/10.1016/j.injury.2020.03.017
https://doi.org/10.1097/GOX.0000000000001317

PR « EFIRIL, LHEFRIL « ERH

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Lancet, 392, 281-182. https://doi.org/10.1016/S0140-6736(18)30773-6

Alexander, W., Overland, J., Thomason, P., et al. (2021) Pedicled Fibular Transfer for Biologic Knee Extensor Tendon
Reinsertion Following Proximal Tibial Resection in Pediatric Osteosarcoma: Long-Term Outcomes. Microsurgery, 41,
753-761. https://doi.org/10.1002/micr.30802

Abellan Lopez, M., Iniesta, A., Brioude, G., et al. (2018) Osteocutaneous Free Transfer of Vascularized Fibula in Cer-
vico-Thoracic Spinal Reconstruction with Filling of an Esophageal Fistula: A Case Report. Neurochirurgie, 64,
434-438. https://doi.org/10.1016/j.neuchi.2018.06.001

Vigouroux, F., Mezzadri, G., Parot, R., et al. (2017) Vascularised Fibula or Induced Membrane to Treat Congenital Pseu-
darthrosis of the Tibia: A Multicentre Study of 18 Patients with a Mean 9.5-Year Follow-Up. Orthopaedics & Traumatolo-
gy: Surgery & Research, 103, 747-753. https://doi.org/10.1016/j.0tsr.2017.05.005

El-Negery, A., Elmoghazy, N.A., Abd-Ellatif, M.S., et al. (2017) Vascularized Fibular Medialization for Reconstruc-
tion of the Tibial Defects Following Tumour Excision. International Orthopaedics, 41, 2179-2187.
https://doi.org/10.1007/s00264-017-3474-6

Ma, C.H., Chiu, Y.C., Wu, C.H., et al. (2021) Ipsilateral Vascularised Fibula with External Locking Plate for Treat-
ment of Massive Tibial Bone Defects. Injury, 52, 1629-1634. https://doi.org/10.1016/j.injury.2021.02.052

Meselhy, M.A., Singer, M.S., Halawa, AM., et al. (2018) Gradual Fibular Transfer by Ilizarov External Fixator in
Post-Traumatic and Post-Infection Large Tibial Bone Defects. Archives of Orthopaedic and Trauma Surgery, 138, 653-660.
https://doi.org/10.1007/s00402-018-2895-z

Houdek, M.T., Wagner, E.R., Stans, A.A., et al. (2016) What Is the Outcome of Allograft and Intramedullary Free Fi-
bula (Capanna Technique) in Pediatric and Adolescent Patients with Bone Tumors? Clinical Orthopaedics and Related
Research, 474, 660-668. https://doi.org/10.1007/s11999-015-4204-2

Liu, T., Ling, L., Zhang, Q., et al. (2019) Evaluation of the Efficacy of Pasteurized Autograft and Intramedullary Vas-
cularized Fibular Transfer for Osteosarcoma of the Femoral Diaphysis. Orthopaedic Surgery, 11, 826-834.
https://doi.org/10.1111/0s.12528

Richard, M.J., DiPrinzio, E.V., Lorenzana, D.J., et al. (2021) Outcomes of Free Vascularized Fibular Graft for Post-Traumatic
Osteonecrosis of the Femoral Head. Injury, 52, 3653-3659.
https://doi.org/10.1016/j.injury.2021.04.005

Yang, Y., Li, B, Li, Z., et al. (2023) Parallel Reconstruction of Vascularized Fibula Autograft for Treatment of Com-
plications after Resection of Malignant Tumor from the Thigh. Plastic and Reconstructive Surgery.
https://doi.org/10.1097/PRS.0000000000011031

DOI: 10.12677/acm.2024.1451645 2027 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451645
https://doi.org/10.1016/S0140-6736(18)30773-6
https://doi.org/10.1002/micr.30802
https://doi.org/10.1016/j.neuchi.2018.06.001
https://doi.org/10.1016/j.otsr.2017.05.005
https://doi.org/10.1007/s00264-017-3474-6
https://doi.org/10.1016/j.injury.2021.02.052
https://doi.org/10.1007/s00402-018-2895-z
https://doi.org/10.1007/s11999-015-4204-2
https://doi.org/10.1111/os.12528
https://doi.org/10.1016/j.injury.2021.04.005
https://doi.org/10.1097/PRS.0000000000011031

	血管化腓骨移植(VFG)在四肢骨缺损重建中的临床应用评价
	摘  要
	关键词
	Clinical Evaluation of Vascularized Fibular Graft (VFG) in the Reconstruction of Limb Bone Defects
	Abstract
	Keywords
	1. 引言
	2. 研究内容与方法
	2.1. 研究对象
	2.1.1. 病例诊断
	2.1.2. 病例资料

	2.2. 内容与方法
	2.2.1. 纳入标准与排除标准
	2.2.2. 手术相关
	2.2.3. 评价指标

	2.3. 质量控制
	2.4. 统计学分析

	3. 结果
	3.1. ARAT评分
	3.2. BBT评分
	3.3. AOFAS评分
	3.4. LEFS评分
	3.5. 双上肢、下肢长度差异
	3.6. 骨性愈合及移植腓骨再骨折
	3.7. 腓骨肥大率
	3.8. 典型病例

	4. 讨论
	4.1. VFG的应用解剖学
	4.2. VFG术后肢体功能
	4.3. VFG术后肢体长度差异
	4.4. 骨性愈合/再骨折与腓骨肥大率
	4.5. VFG的适应征
	VFG的注意点

	4.6. VFG的相关疗效报道
	4.6.1. 手足部
	4.6.2. 颌面部
	4.6.3. 骨盆周围 
	4.6.4. 尺桡骨 
	4.6.5. 锁骨及肩关节 
	4.6.6. 特殊的关节重建及融合 
	4.6.7. 先天发育畸形或骨不连
	4.6.8. 胫骨
	4.6.9. 股骨

	4.7. VFG的骨科固定

	5. 总结
	参考文献

