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Abstract

Mandibular defects often result from factors such as tumor resection, trauma, and infection, signif-
icantly affecting patients’ facial appearance and function. Vascularized bone grafting is the gold
standard for reconstructing mandibular defects, among which the free fibula flap has long been re-
garded as the preferred flap for mandibular reconstruction. However, the vertical height of the fib-
ula is only about half of that of the mandible, leading to a significant deficiency in vertical bone vol-
ume after reconstruction and affecting subsequent implant restoration. With advancements in sur-
gical techniques, this issue has been addressed. This article primarily discusses various solutions
to the problem of insufficient mandibular height after fibular reconstruction, and compares the ad-
vantages, disadvantages, and clinical effects of each method, aiming to provide a reference for clini-
cians.
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1. 3]

NRTE R R N 1/3 3 SC2E, (E4ERFI R AT O s Dhae 7 A & s E R, Mg DIk
A RS R ZR PTG R T AU A R, BT AR RS S, AU E RS S 1R TH S
EOTREFEOHME . 1B S . FREDIRERREAG[1]. M B A E R A N bR IE 2], L
P Bt AFEHEE . B8 BMESE3], S HEE ¥ (Free fibular flap, FFF)PE I A A BAEE L
BAL. RTZREEEY. WK BERZINE, ENERiE S EghER 7 MAH4]. s
HARHEAR IR RE, AT SR SR B H AR AR VKR T SR ANE SO 2R, S ) Rk B R
G, LOABIDhReE . 2R, HEE & OO Falg mE—F A, BZHE M (Single-barrel fibular flap,
SBFF)H# & Nl i 2 F i 2 H BA L, A & JGEMESE . XX — R, aoor 2z
JHEEr J§(Double-barrel fibular flap, DBFF). JHEE I HE H A= 5K i (Vertical distraction osteogenesis, VDO). JHE
HE M BEE I ERAR . AEMEIE BEE SRR, ARSI RE AT R RS &
AR ES A HOARAE T Bl kA 2 g o ) S A — 250k

2. EGERAR

2.1. WEHEE W (Double-Barrel Fibular Flap)

DBFF 38R M A R e AT I B ROUZ 454, A N RRE s, LRMHs md
B AR N S SME LB SR RN, AT T A, TR SMEiEE. £ 1995 &,
Horiuchi 5 A\[STH XN DBFF 282 Talfshdit, 20t 7Rk 4 cm BOHE S B 726 R 2 1R
Wi, (HIFRSEMUREEAMEIER . ££ 1998 4, Bihr 55 A[6]4k1& 1 N A DBFF J{ 2 g T il i e B I 5¢ i
JEERRE SCAE RS, 51452 K. £E 2000 4, Guerra 55 N [7]00H T E-FATI & EOR, RIFESC
F MM ERZGEAEH DBFF B, MAE T aA KL T et s R M B, AR E SRR
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PR B GRAG, 3K T B AR & S o

JHEH B BE AN OO AR I PR RE A, AT SR VFAMR B AR X HE B AT I& M e T2 A, %
FRAUZ AT B A LA I B . AAMEAE R, b T 2R BRI 256k 2~3 em [1)F B, i
G T B DX IS A AL . R S 1 L T s R AR 1 L8] [9]. ARECT #ZMEE, DBFF AJ5%:
FRREAE SHRAL T R R A B s BTG TR A ME S TR, RN SUZ S SO, NESHRAY,
S AR5 TH SR AN FC B S I . Trilles 25 AN[10]/F 50 % B, 15 SBFF #Mitk, DBFF /£ NAE E&EKTF
AR ARG HIREFERCE ] (6 RS R A BEZER, LRG0T, HASHINEH 7
. Ub4h, DBFF EA 5 m R R A N S )2, XA A5 HMRe i) = 2 RN [ 1 75 30 %

SR, 27 A0 T BRI, DR R R A S 0 2 4 N Al BRit, DBFF (138 F M 52 2
PR faTPi%E N [7]3A 9, DBFF A& & B AT 10 em B FATE SR, PUONEH 752 24 om FIRERFE K
&, X2 FECE S A X R ACRE AR 2R, RIS I 9 P I 35 B 2 B A AR e B K P 3G I oy, 1
W& MERESE R o #R1fT, Horiuchi 55 A [SPREX P AR T2 N A E i E SR TTIAZ) 14 cm. iX
— 225 E VAN AR e T R B EEA —, T RE B T B0 R A KA P B 2 AR

H A, DBFF R AR EE s s B e, IR SR T Z MR . 481, s
420y DBFF & Falg i T “%E” , Rk E#mEd s, snEsas, SReEsEA
A, RN A E A, Ulkur 25\ [111/E DBFF (35t Bt «— 2 i e ok, A2
WK— B AU, REkEEW R RS CHiR” £ — BB L, DIWRE A ENEE S
o SRR MR 2 38 I M 35 450 XU, FARMERE S0y, H Al RS AR b

2.2. BEEFKRE

VDO & —FMHTHEEESENEAR, EABDEH T %58 & EH A RE B UMl Falg mEL,
MG IR L, (T E S E[12]. 78 2000 4F, Nocini 25 A[13]1% VU VDO B T HEH 582 1)
TAUE, 1 HAMMT 11 mm W&, JHE 3 ANHEERMEAERN, JERH VDO 7E R A w sl = g
HRE T

N T IR AR VS A K E i, VDO FARBEHEERFEBEARE 6 HHHT[9], R FERR
P RS L RSB [ 13], JE IR ) A e B R 2 B R 4, Hop R Rk e E N A N &
TR M, FIHELIBE P a T &gaEs]), SHEL] lmm A4, HERBHERE, &
FISERUE TR IRA AT 2 E 3N, FEREERRAELIEE, FYI I TREFR[14].

i#id VDO AR, LN A R, (HIVEEAER, FE 12~15mm Z 8], HEE R
J5 BT A AR R BESR, FEZETK AR i 1) DX N PRI R SR R I A AR R Ih R, Bk 2 41,
VDO A 1 R BE S5 R k FE FB AR 24 K, R L R D e % . R, VDO $/EXE B R
HAAB A RIER S, Chang FE N[N, £ 13 ZikT VDO ¥ e & EE S, 8 4 H
HHOLTIRRIE, FEOREEY. #IlEBmE. BT, BRikzsh, 5 DBFF ML, VDO 48 FiE ik
Uz B IR IR N I, X R RE S 7 ST B S RARAT 0%, AT VDO 5 K B4 i (1 455 R TR AR
I EZRFARTE R, ZHEE LR RRREATRE, X EBOERAR R EA15].

TR E 5K P B A BAE VDO (2Rl 15t 1 R 42 5] 2% (Dental Implant Distractor, DID), H AH
ARG hReFREAR, PTHTRENEE LA R EE AL, FARRE, s 3 FERE T
U AMEATNRERT H K, — @R L 7 AR [16]. SAIM, DID #AEMEREEL VDO HoRTE R, 2
RARF AGER NEEHEE., EREE LTSS TR, HMEHES, BaZBRTERK ERNH
T,
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23. HrESABESH{EAERKIR

£ 2004 4, Chana % A[17]E RS T HEE S AR E IR EE SR FART X, £ 13 LR E
N AUE SRR ARG, A TE N EIR R HEE BRI A KT, I ER R g EAUE SR
BB 10~12 mm (ORMEIB R AE, AR — e, TalE U ERRRE R . )55
FIBEYT b, PR AR S, BoR i REFIZR.

TGS PR R A HE B € T aE T4, ZMEoRiES EaHEE B i E K, IR
TR R, 3 A T MR BUS R A (R e 22, DM iZ AR A 1 R A Al a] i i A S
SR o [ N T o8 o 5 2 1) 2L Sl B 1 e B R B P R B S o, YRR T AR RIS,
FEONRAZURE T RSO, AR RFRFE[ 18] [19]. BT EA#RIER A, HICH =& FARRIA]
AREE N AR, R T EE R .

SRT, RXFMERAE R KRR RS ER AR e AL B e, (B B, R
BORE B, Y RE ] A S BUBRAR (A AL, AR5 TS AR IR R R AR N [20], Fok, x84k
PRI BT S, ARJSEAETRZEM UG TT, X Joke 238 I S PR 52 1 XU, RT3 A
M RO A LR [21]. BEAh, 1R LR AT X, N BOR AT B8 3 508 A i B4 7
SN SEAL[22] . XL 0 22 R REE T 8 1SRRI R o R /D, ARSCSCRRIRIE TR A AL -

2.4. EEMENHEES

AR AR B LA XA A AR, AR BEX R A s B 7 SN ig A AN F[23].

e M EHEE AT 5 T olE =@ FAREIHIET . Lee 58 A [24]1W 1T 7 — ML DBFF FAUERF
AUE EEBAR, AFREE, ZEARPBERE R EEELEL, mReERENE N BT IRmE
JHER S, b i B AL HEE B (vascularized fibular flap, VFF)[E 52 75 R A S5 XI5, R A B
(non-vascularized fibular flap, NVFF)IUFH T3 @ A 1, %7 E0IESCRe A R0EnEEFE. ZHAR
AW, T, EETARGEETARRYEMN, FARMEEAD, HAFEE RX, B 7 EEN
JEE, K, HHECT DBFF BB IME AL, ZERIUE N VFF BE& T aUE SEa iy, 1o R i) = )
SKH NVFF, B KRR AE Sk 7R RE e R, I NAESE N 2. AT, ZEORWA — & IHkiE,
NVFF A TS @ E, % XEHURGRE AR SS, 25 5 B RSO e 0 ROE[25]. I A B AR
XPBEFOAREATEOR . VFF BEEF RS, T NVFF W E @R, W B VFF /7%, RIE NVFF KB
W, M SCA A Z B [26]. BHHT, 13X RBRLE NG R Az @i N -

B (iliac bone)J& T i H, HAGHERE. MEEFE . JURGBEIRERZ NS, EEE N G
PP R) 2 N ([27]. B AUA] T MR A 8GR TR, T EL i B R R Y
NEE R, BRI IR B A B T B B E AR e A, (MR RE A AR A SHEE
Ak, HEEATHFEERKE T 9~10 cm FIAE SEME S, WS BRI E B, B I AR
e HEE 28]

AR E A HE B SO R UHE B B T A T A B AR RO, JCHE T N
. 207k AT LA SR T N AR I B, BT AR /AN M R, IR O 2 [29]. AR
M, SR MAFE—EERIE, B, WEHAT USRI AKX, XS 1 & 1
o HIR, BRE B AR RO B L R MBS IR AE R AR, 4, AR R UK G RE )
559, BRREARE R LI ERE AR, TR R 25% M EEE DAME AR, RE, HEE
gt 6 MH, WiRE EEEAREHTMETAR, K MBI R[23] [30]
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3. HAUBARETAERRERDAIN A

20 ALK, BEE B A ENER PR R, BT AR E T S T 1 s 65 T B 450 = e
Ao THEMLEH BB 1 /E (computer-aided design and computer-aided manufacturing, CAD/CAM)#1 3D ]
EIARTE FaE skt P N H H i) 2, SR T PRSI, R ORGE 8 T F AR H[31].

B A ml I TR T AL R R SR TR, e ME LT R TR (virtual surgical planning, VSP), F£A40L
FARLH, QMR #E. BEEUE. €. BRETEFALE, BLE 3D fTEHE ARG
B, FESCIRR R ERIE AR, R R R A B S BR TR, AR AT R A
AR . BRI, B IRRTF AR A ST AR Rtk sh, FIHEFER, aIfEAR TR
P72, R ERUF SR E, S T B, RS MR R S, RIAVERRE AR, [ET
FER ARG HERELN , ST DARE & ThRE N T 0] 1 T AR B2 [28] [32].

NEUE EER H ARSI WS TR SR —, BRI AR R SEIX — AR E @A .
NS A =R =S I = e s £ 2.3 3l = PTIT = K =TI oy =R S WA A=W T vt iR e il
A AR OR AR E b4 R RN A], el &M IR ROE R R AR, S T “RSERRST” 5 “MMAIeST T 1
ER7
4. B&

AP 3 2 M A T AR SR R v B R R IS, (E R v A R R A7) 5 L %
ARFBOEATER MR R BIA BT, DBFF (IR B A & FARKEL e o) 25677 i e 3t
RE DU, A HEE T AR SN BT 5, S N BTN BOR RE S e o s
O, AR MAE AT B R DR LA A T B L B RCR RAF AR S R AS B — @ IR AT 0 VDO MIE& & R 18
AR AL 25 R R B 72 I PRS2 R b

SE K

[11 Urken, M.L., Buchbinder, D., Weinberg, H., Vickery, C., Sheiner, A., Parker, R., et al. (2015) Functional Evaluation
Following Microvascular Oromandibular Reconstruction of the Oral Cancer Patient: A Comparative Study of Recon-
structed and Nonreconstructed Patients. The Laryngoscope, 125, 1512-1512. https://doi.org/10.1002/lary.25279

[2] Cordeiro, P.G., Disa, J.J., Hidalgo, D.A. and Hu, Q.Y. (1999) Reconstruction of the Mandible with Osseous Free Flaps:
A 10-Year Experience with 150 Consecutive Patients. Plastic and Reconstructive Surgery, 104, 1314-1320.
https://doi.org/10.1097/00006534-199910000-0001 1

[3] Wilkman, T., Husso, A. and Lassus, P. (2018) Clinical Comparison of Scapular, Fibular, and Iliac Crest Osseal Free
Flaps in Maxillofacial Reconstructions. Scandinavian Journal of Surgery, 108, 76-82.
https://doi.org/10.1177/1457496918772365

[4] Lai, Y., Lai, Y. and Lee, Y. (2023) Impact of Fibula Osteoseptocutaneous Flap Laterality in Mandibular and Intraoral
Reconstruction. Journal of Plastic, Reconstructive & Aesthetic Surgery, 86, 199-204.
https://doi.org/10.1016/1.bjps.2023.08.026

[5] Horiuchi, K., Hattori, A., Inada, 1., Kamibayashi, T., Sugimura, M., Yajima, H., et al. (1995) Mandibular Reconstruction
Using the Double Barrel Fibular Graft. Microsurgery, 16, 450-454. https://doi.org/10.1002/micr.1920160704

[6] Bahr, W, Stoll, P. and Wiéchter, R. (1998) Use of the “Double Barrel” Free Vascularized Fibula in Mandibular Recon-
struction. Journal of Oral and Maxillofacial Surgery, 56, 38-44. https://doi.org/10.1016/s0278-2391(98)90914-4

[7] Mufioz Guerra, M.F., Gias, L.N., Rodriguez Campo, F.J., Pérez, J.S., de Artifiano, F.O. and Diaz Gonzalez, F.J. (2000)
The Partial Double-Barrel Free Vascularized Fibular Graft: A Solution for Long Mandibular Defects. Plastic and Re-
constructive Surgery, 105, 1902-1903. https://doi.org/10.1097/00006534-200004050-00057

[8] He, Y., Zhang, Z.Y., Zhu, H.G., Wu, Y.Q. and Fu, H.H. (2011) Double-Barrel Fibula Vascularized Free Flap with Dental
Rehabilitation for Mandibular Reconstruction. Journal of Oral and Maxillofacial Surgery, 69, 2663-2669.
https://doi.org/10.1016/j.joms.2011.02.051

[9] Chang, Y., Wallace, C.G., Tsai, C., Shen, Y., Hsu, Y. and Wei, F. (2011) Dental Implant Outcome after Primary Im-

DOI: 10.12677/acm.2025.1541074 1421 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541074
https://doi.org/10.1002/lary.25279
https://doi.org/10.1097/00006534-199910000-00011
https://doi.org/10.1177/1457496918772365
https://doi.org/10.1016/j.bjps.2023.08.026
https://doi.org/10.1002/micr.1920160704
https://doi.org/10.1016/s0278-2391(98)90914-4
https://doi.org/10.1097/00006534-200004050-00057
https://doi.org/10.1016/j.joms.2011.02.051

ZERBE, XIS

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[24]

[25]

[26]

[27]

plantation into Double-Barreled Fibula Osteoseptocutaneous Free Flap-Reconstructed Mandible. Plastic and Recon-
structive Surgery, 128, 1220-1228. https://doi.org/10.1097/prs.0b013e318230c6a9

Trilles, J., Chaya, B.F., Daar, D.A., Anzai, L., Boczar, D., Rodriguez Colon, R., et al. (2021) double-Barrel versus Single-
Barrel Fibula Flaps for Mandibular Reconstruction: Safety and Outcomes. The Laryngoscope, 132, 1576-1581.
https://doi.org/10.1002/lary.29927

Ulkur, E., Karagoz, H., Kulahci, Y., Suer, B.T., Oksuz, S., Kocyigit, I.D., et al. (2013) One-and-a-Half-Barrel Vascular-
ized Free Fibular Flap for the Reconstruction of Segmental Mandibular Defect. Journal of Craniofacial Surgery, 24,
€167-¢169. https://doi.org/10.1097/scs.0b013e31827c840f

Klesper, B., Lazar, F., Sieegger, M., Hidding, J. and Zéller, J.E. (2002) Vertical Distraction Osteogenesis of Fibula
Transplants for Mandibular Reconstruction—A Preliminary Study. Journal of Cranio-Maxillofacial Surgery, 30, 280-
285. https://doi.org/10.1054/jcms.2002.0315

Nocini, P.F., Wangerin, K., Albanese, M., Kretschmer, W. and Cortelazzi, R. (2000) Vertical Distraction of a Free Vas-
cularized Fibula Flap in a Reconstructed Hemimandible: Case Report. Journal of Cranio-Maxillofacial Surgery, 28, 20-
24. https://doi.org/10.1054/jcms.2000.0106

Hibi, H., Yamada, Y., Kagami, H. and Ueda, M. (2006) Distraction Osteogenesis Assisted by Tissue Engineering in an
Irradiated Mandible: A Case Report. The International Journal of Oral & Maxillofacial Implants, 21, 141-147.

Lizio, G., Corinaldesi, G., Pieri, F. and Marchetti, C. (2009) Problems with Dental Implants That Were Placed on Verti-
cally Distracted Fibular Free Flaps after Resection: A Report of Six Cases. British Journal of Oral and Maxillofacial
Surgery, 47, 455-460. https://doi.org/10.1016/j.bjoms.2009.06.002

TKERE, XIS, B R A 5 BRTE T AlE A R IR RN ZE )] AR R ae &, 2022, 57(12):
1189-1194.

Chana, J.S., Chang, Y., Wei, F., Shen, Y., Chan, C., Lin, H., et al. (2004) Segmental Mandibulectomy and Immediate
Free Fibula Osteoseptocutaneous Flap Reconstruction with Endosteal Implants: An Ideal Treatment Method for Man-
dibular Ameloblastoma. Plastic and Reconstructive Surgery, 113, 80-87.
https://doi.org/10.1097/01.prs.0000097719.69616.29

Shen, Y., Rodriguez, E.D., Wei, F., Tsai, C. and Chang, Y. (2015) Aesthetic and Functional Mandibular Reconstruction
with Immediate Dental Implants in a Free Fibular Flap and a Low-Profile Reconstruction Plate. Annals of Plastic Sur-
gery, 74, 442-446. https://doi.org/10.1097/sap.0b013e3182a0dedf

Chang, Y., Santamaria, E., Wei, F., Chen, H., Chan, C., Shen, Y., et al. (1998) Primary Insertion of Osseointegrated
Dental Implants into Fibula Osteoseptocutaneous Free Flap for Mandible Reconstruction. Plastic & Reconstructive Sur-
gery, 102, 680-688. https://doi.org/10.1097/00006534-199809030-00010

Chang, Y., Wallace, C.G., Tsai, C., Shen, Y., Hsu, Y. and Wei, F. (2011) Dental Implant Outcome after Primary Implan-
tation into Double-Barreled Fibula Osteoseptocutaneous Free Flap-Reconstructed Mandible. Plastic and Reconstructive
Surgery, 128, 1220-1228. https://doi.org/10.1097/prs.0b013e318230c6a9

Wei, F., Celik, N., Yang, W., Chen, L., Chang, Y. and Chen, H. (2003) Complications after Reconstruction by Plate and
Soft-Tissue Free Flap in Composite Mandibular Defects and Secondary Salvage Reconstruction with Osteocutaneous
Flap. Plastic and Reconstructive Surgery, 112, 37-42. https://doi.org/10.1097/01.prs.0000065911.00623.bd

Smolka, K., Krachenbuehl, M., Eggensperger, N., Hallermann, W., Thoren, H., lizuka, T., et al. (2008) Fibula Free Flap
Reconstruction of the Mandible in Cancer Patients: Evaluation of a Combined Surgical and Prosthodontic Treatment
Concept. Oral Oncology, 44, 571-581. https://doi.org/10.1016/j.oraloncology.2007.07.005

Navarro Cuéllar, C., Ochandiano Caicoya, S., Navarro Cuéllar, 1., Valladares Pérez, S., Farifia Sirandoni, R., Antinez-
Conde, R., ef al. (2020) Vertical Ridge Augmentation of Fibula Flap in Mandibular Reconstruction: A Comparison
between Vertical Distraction, Double-Barrel Flap and Iliac Crest Graft. Journal of Clinical Medicine, 10, Article 101.
https://doi.org/10.3390/jcm10010101

Lee, J.H., Kim, M.J., Choi, W.S., Yoon, P.Y., Ahn, K.M., Myung, H., et al. (2004) Concomitant Reconstruction of
Mandibular Basal and Alveolar Bone with a Free Fibular Flap. International Journal of Oral and Maxillofacial Surgery,
33, 150-156. https://doi.org/10.1054/ijom.2003.0487

Wang, E. and Estrella, E. (2016) A Comparison of Vascularized Free Fibular Flaps and Nonvascularized Fibular Grafts
for Reconstruction of Long Bone Defects after Tumor Resection. Journal of Reconstructive Microsurgery, 33, 194-205.
https://doi.org/10.1055/s-0036-1594299

Wang, W., Zhu, J., Xu, B., Xia, B., Liu, Y. and Shao, S. (2019) Reconstruction of Mandibular Defects Using Vascular-
ized Fibular Osteomyocutaneous Flap Combined with Nonvascularized Fibular Flap. Medicina Oral Patologia Oral y
Cirugia Bucal, 24, ¢691-¢697. https://doi.org/10.4317/medoral.23040

N, R, S, % WBE RS TIURREE E G R AR PO s E, 2013, 48(2): 102-
104.

DOI: 10.12677/acm.2025.1541074 1422 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1541074
https://doi.org/10.1097/prs.0b013e318230c6a9
https://doi.org/10.1002/lary.29927
https://doi.org/10.1097/scs.0b013e31827c840f
https://doi.org/10.1054/jcms.2002.0315
https://doi.org/10.1054/jcms.2000.0106
https://doi.org/10.1016/j.bjoms.2009.06.002
https://doi.org/10.1097/01.prs.0000097719.69616.29
https://doi.org/10.1097/sap.0b013e3182a0dedf
https://doi.org/10.1097/00006534-199809030-00010
https://doi.org/10.1097/prs.0b013e318230c6a9
https://doi.org/10.1097/01.prs.0000065911.00623.bd
https://doi.org/10.1016/j.oraloncology.2007.07.005
https://doi.org/10.3390/jcm10010101
https://doi.org/10.1054/ijom.2003.0487
https://doi.org/10.1055/s-0036-1594299
https://doi.org/10.4317/medoral.23040

2R, XS

(28]

[29]

[30]

[31]

[32]

PREOREYYS N EamEE T WER S FESRREEERRTTE5ILRD]. PROKEYAE, 2019,
54(7): 433-439.

Ferretti, C., Premviyasa, V., Reyneke, J. and Ripamonti, U. (2019) A Mass Guide for the Harvest of Cortico-Cancellous
Bone from the Posterior Iliac Crest for Mandibular Reconstruction. British Journal of Oral and Maxillofacial Surgery,
57, 627-631. https://doi.org/10.1016/j.bjoms.2019.04.012

Sethi, A., Kaus, T., Cawood, J.I., Plaha, H., Boscoe, M. and Sochor, P. (2020) Onlay Bone Grafts from Iliac Crest: A
Retrospective Analysis. International Journal of Oral and Maxillofacial Surgery, 49, 264-271.
https://doi.org/10.1016/].ijom.2019.07.001

Mazzoni, S., Marchetti, C., Sgarzani, R., Cipriani, R., Scotti, R. and Ciocca, L. (2013) Prosthetically Guided Maxillofa-
cial Surgery: Evaluation of the Accuracy of a Surgical Guide and Custom-Made Bone Plate in Oncology Patients after

Mandibular Reconstruction. Plastic & Reconstructive Surgery, 131, 1376-1385.
https://doi.org/10.1097/prs.0b013e31828bd6b0

AGE ek, BOE L, M. A SR B AR I E AR B R A B R AL R [D]. AR N R AR &, 2023, 58(5):
484-489.

DOI: 10.12677/acm.2025.1541074 1423 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541074
https://doi.org/10.1016/j.bjoms.2019.04.012
https://doi.org/10.1016/j.ijom.2019.07.001
https://doi.org/10.1097/prs.0b013e31828bd6b0

	血管化游离腓骨重建下颌骨缺损垂直骨量不足的解决方案研究进展
	摘  要
	关键词
	Research Progress on Solutions to Insufficient Mandibular Height after Vascularized Free Fibula Reconstruction for Mandibular Defects
	Abstract
	Keywords
	1. 引言
	2. 传统技术
	2.1. 双层腓骨瓣(Double-Barrel Fibular Flap)
	2.2. 垂直牵张成骨
	2.3. 腓骨高位移植合并使用重建钛板
	2.4. 非血管化游离植骨

	3. 数字化技术在下颌骨缺损重建中的应用
	4. 总结
	参考文献

