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The Effect of Personalized Titanium Mesh Combined with Barrier Membrane in GBR
Repair for Patients with Upper Anterior Teeth Bone Defects and Its Impact on PES
Score
WU Fuyu, YANG Yajing, ZHENG Na, WANG Juan, TANG Xiaoli, ZHAO Caiyan, GAO Wengiao
( Department of Stomatology No.3, Hengshui Fifth People's Hospital, Hengshui 053000, Hebei, China )

Abstract: Objective To explore the effect of personalized titanium mesh combined with barrier membrane in guided bone
regeneration (GBR) repair for patients with upper anterior teeth bone defects, and its impact on the Pink Esthetic Score (PES)
score. Methods A retrospective analysis was conducted on the data of 208 patients with alveolar bone defects in the upper
anterior teeth selected by the author's hospital from December 2020 to May 2022. All patients underwent GBR surgery and
were grouped into a barrier membrane group (103 cases) and a composite group (105 cases) based on the different membrane
materials used during the surgery. The barrier membrane group used a barrier membrane during surgery, while the composite
group used a personalized titanium mesh on the basis of the barrier membrane group. The width and height changes of the
patient's alveolar bone were understood, the PES score was evaluated, and the occurrence of complications was observed.
Results On the day and 6 months after surgery, the width and height of alveolar bone in both groups were greater than before
surgery (P<<0.05), the width and height of alveolar bone in both groups decreased at 6 months after surgery compared to the
day after surgery (P<<0.05), while the width and height of alveolar bone in the composite group were greater than those in the
barrier membrane group at 6 months after surgery (P<<0.05). At 3 and 6 months after surgery, the PES score of both groups
was lower than the day after surgery (P<<0.05), the PES score of both groups at 6 months after surgery was lower than that at
3 months after surgery (P<<0.05), the PES score of the composite group at 6 months after surgery was higher than that of the
barrier membrane group (P<<0.05). There was no statistically obvious difference in the incidence of complications between the

composite group (3.81%) and the barrier membrane group (5.83%) (P>>0.05). Conclusion The use of personalized titanium
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mesh combined with barrier membrane in GBR surgery for patients with upper anterior tooth bone defects has a good repair

effect on bone defects, is beneficial for improving gingival aesthetics, and has high safety.
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I R AR D M LR T, R A
R RIS AR JE A ) R0 R R T RE
PR O R PSRN EE IR E RS P TIPS V=R DN
TP AR N BN R o ) 4R e . B R
OF WL BRI, A SR R R A R R 0 2 RS
B, WEEMESBBIEE. 515 EAE (GBR) NG
S R ) T B, AR A N R R R P, AT R
TSI TR AR A b RGN, T DR 4 I 2 0 A2 98 22 )
EPAERT, Ak SR R Y BEAEGBRA A I
i e S 2 S A5 ) SR Y R, B DR AR B T
MR IR S, A e B 5 5 B Js L A% s 7 A6 P i Ok A 3
B, FEAEAMREE, AT HGBRIE ZHCRY . E
Ry AEAERIRIZ — B RAF T AR 10 5 B b A
M TERERIT . BN, BT H MR, BRR%)
PESESR, WONEAERM A REF I R, BRI
I, AP, AT R AR . AT 8208
B LR s, LUK R BB X B, e M
TR B o S 5 FH T GBRA H (R, IRARIE W F .

1 BRANTEE

L1 ek AW g A 2084 EHTF 41 B 8
F o K HAZGBRA R F AR AN 5 23 k5 P 4 (103681
ME A 0561) , PIH—BBER LR, ZREGFE
X (P>0.05) o WAL, AWFFLLIEFEIEHEZ A& s Al
(202255129°5) .

L 1.1 INbifE: O (ABESE) T ERr st
RIGEWbRE; QFF IR, FHE LT3 ~5m; @F
W18 % @iRTRG LR OB, .
1102 HEBRbRaE: O e & 8 51 R ) 2 1B et s
@B E O MR @UT3A H PR R & FE A
2 @QWWSTEE . BRI ©F BB T
# ©FA. FR S,

L2 Jrih: A 588 290 T - DRGSRy 24 i 2k [X S it
JR R BRI B J NG A U T 00 R 793 00 6% 24 32 v
Ot —EEYI I, RS, A B AL O T 7S

SERFE, TERFEE N LFHREN . 5 R b
B 0T R AR T LB R, BITERELN N T 2F AR S 8 A /b
B HAEBIRS G TS M AL, 285K R 5
(#hEDentimA ) HHE THRM, BOKLHE G458
W o H AU R IERE En AL ER R, BN
T ARG B ok Ab B R T VR A G S T R A
AL FISMARTbui 1der BUEK I (BhE OsstemA ] ¥,
B TR, RGP 7R AL 52
TRALEE, BEIGSEGRE. WAAREY W MMERIUER,
METROEEWT d, RE8~12 dif4k, N LFIREA
ANH e B .

1. 3 Ws4EhR

1.3.1 GBREEEZH: i TRBMESFEN I g ENT
RATEAREHH 64 ANMAEE R eXanffEJEHCT
HATHH (HREEN13 cm X 16 cm, B [EIN3 s, EJEAN
0.4 mm, HLJE/HHAN120 kV/5mA) , BGHARMLEE &R
Mimics 17. 0 & 3-matic 9. O3 EHEAT 204, e oF R 5
FE B A XA N T AR 350 5 R A T 25 A0\
T AR T A PR ) R o R B T3 I
B, RIS, BCEIE.

1.3.2 FRFEMHAR: TARELUH 34 H K6 HFHA
K265 (PES) TR F AR LM AR . PES g3 R HL
e (R B 52 B0 N0~247) « TR Tk (Buk £ 52 8d 4y
NO~243) « SEMIERZ#hE (FI4RF L F A KX B 2
X B H0~253) « JEMIER 2 5 B (FN4R A Lh A7 A ik
X EE T X HIE 4y R0~247) « MRE L FE (FI40 2 L7 1
BRI BB TIX BAC 48 H0~255) « B A3 (FAL T L
BAFTEBOR R A BT X Alid 0~ 243) 55 2 235 1 (FH 40
FHEARTER R IX 5 22 J6 XOHE 4 0~ 243) T AR, 3%
145y . Boylm, FRENRIELT . B2 RS 587
(1 151 B B HIG PR T RIS AT VE 43, B #3843
1.3.3 FFRAERM: MEMAE LT FREG. EEKRE
EHRIRERE .

1.4 S50 01 RAISPSS 25. 0B AE 40 dicdis, i+ %okl
H (eks) HER, FRE. FEURS ). PR SR, SR

=1 FE—RREREEER (), xts)
N il ) , R AR
ZH 5 1% ik BRI ]/ - —
5 B4 K1) EH KP-TEE A
"HH 105 59 46 40. 46+4. 72 7.16+2.34 27 56 22
PRFEAEAL 103 56 47 41.58+5. 06 7.48+2.86 29 53 21
x’/tE 0. 070 1.651 0. 884 0. 158
PlE 0.792 0. 100 0.378 0. 924




150 hESE R BE2#20244F 12 H 55334 55 121 Chinese Journal of Aesthetic Medicine. Dec. 2024.Vol. 33.No. 12

2 FWEAFARFEFEBRERSELR (x*s, mm)
BT B
2053 LIRS — - - — - -
PN ARfEHH ARJE61H NGl ENEEE| NI
A4 105 3.85+0. 53 6.45+0. 42" 6.1240. 46" 12.7440. 83 16.5340. 81" 15. 6440, 74
BBl 103 3.78+0.48 6.39+0. 40 5.7440. 43" 12.61+0.76 16.47+0. 79 15.37£0. 717
til 0. 998 1. 055 4.533 1. 177 0. 541 2.684
PlE 0. 320 0.293 <0.001 0. 240 0. 589 0.008

i R TFHRAARIE, P<0.05; "RFEHRMAARE S HE, P<O.05.

PESTF/r MUALIM L BCR AT LA 36, F R BEE . 1o B JCPESTF
G LEBCR T Z 04T SRRV (%) Rk vk Bkt
P I R AR SR R I RORE T 00 F 2L TR) LR xR
%o P<0.05FRRZERA G E Lo

2 R

2.1 WIEHFRAE AT TR LS. RE4H. 61
H, P8 8 R KR FE SRR ATIE K (P<<0. 05) ;. RFE614™
H, PR 58 S BE SRR 5 24 H A B/ s (P<<0. 05) ;
(BEG T GE R R BT Rz (P<<0. 05) . JLR2.
2.2 WHARJGPESIFAr LR ARE3MNH L 64 H, PAPES
PE IR G 2 H BRI (P<<0.05) 3 RJG6/NH, PI4LPES
PE AR G 3 H B (P<<0.05) , {EE AHPESTFA
T hbEfEg] (P<<0.05) . W#3.

3 PAARBPESTESELER (vts, )
il 1% ENEETE RG34 H ARE64H
SE&H 105 11.214+1.57  11.04£1.43% 10.86+1.51%
BEREIEZH 103 11.14£1.52  10.89£1.45% 10.1341.487
tfH 0.337 0. 751 3. 520
PiE 0. 737 0.453 0.001

i CRTHREAS S B, P<0.05; "RTEHREASINA R,
P<0. 05,

2.3 WHIFRERAE RN R EAIFRAE R AR N3, 81%,
FRIRISZH 5. 83%, PIALLLASZ RIS L (P>0.05) , L
%4,

R4 FEAHRELEBRLER KRCN
iR % FREG EAEKE ORE BIRRIE
SHH 105 1(0. 95) 1(0.95)  2(1.90) 4(3.81)
BEREREZL 103 2(1.94) 1(0.97)  3(2.91) 6(5.83)
P! 0.126
PfH 0. 722

2.4 SRR WE1~2,

3 it
VTR R I S SR A R TR AR DA O

. E
A RA R LA B AR K, B B L E AR, RAER;
C. B8R RAENAP AR D. B 84 R AN R FBEAPALIR; B, A 840 K
AANF I AMAL; FRANN; G B A IR
Bl SAHEARFEHFAREELE

E2 EAHERGREEFARAGHERRCTE

TR OLT . AR S F A 4~T mm, T AT SE A AR
FAR. WEEAL, 5% FEAMENTFREE TS
Sh, TR A A R R ™ o o R
B P ALREIR R RS R S TR b e o T A R
Y, N AEBIR, AT R LR R . MO Ty
B JE N AR N LA N R 3R A5 A SR RE, 75 %t
ERTSE R SRS K R T R, HAT, AR
WETFAREZ, HrLIGBRECYH M. GBRA S P i) 4]



T EEALE 2024412 5533445 121]  Chinese Journal of Aesthetic Medicine.Dec. 2024.Vol. 33.No. 12 151

YER, PR IEBRAH SN b e A0k N B SRl IR 51 L
BN RS A X, (B H g IR . GBR
AR HRASE P FD e B 5 AT T IR S AN T SR IS, BURS
JFUREE D AR Bl WS A BB AR fle it AT — AR, H
H AR B, OB REIAN R, A8 52 B A F 1 36 I B AfE
UeE R, TR RN, IRIE
S5 T R A RE T AL /N FRE R SRV R AL BB E AR,
I SRR R E . S E MR 2, 5 R AR
Je i [ E T B RS S AN RAE L, AT ELGBRF AR K
BT o AN T R M U R e R A = 4 I
S, HATCHM TBRAY, (%R 5 R A s, Hhn&
H R R O R R A P e A e AN Tl
BT R AT H R T o

AR, FEE WM RIS SR AW AR, BT Her e
BEUF A RO E EEME AL BR O] T I PR o SRR BRI R 7T
YRR ZREAL, ERA LRSS O s
EE R A HAEARUTEC BRI, IR IR R DL, AT
B TR A Bk Y 5 B ST R AT BRI R LI 4%
/N AT A R 2 2 AR R R ) LR, WO
AR RAF AR @RI RIE R IEER:, R
FEN T MRRIWT 23 (B 58, TRy 1 BT ] 5 Xof - SR 451 4
AT NRFECBRIBEMCR, AW TUR A EACER
VKA B B T L1 sk B BB GBRIGYT Y, 45 R BIR T
AARJEZH 6 508 S m L BORETE R, HA
Ja 64> A A R 98 R e R I EOR JE 2 HAT s, HE &
AARJF6A H R 5 S LR T BB EEAL,  $E7REGBR
AR AP P AR T B g IR, R o R
HE. JUHIEE, AMEACER IR B R P AT AR
BRGF R R, I Z R PTARTEIRE S S 5, S A T8
SEFEAM . AN R KGR IR A, %4
P A 5 e B AR L A R ) B R ) 2 1], 8 3 A 2R
REAE, BRIEST, RIGERER, WAREINH.
6™ APESTE 7> YA J5 24 H FEAIR,  HARJG64 HPESTE 2 8
BRJE3N HEEK, EEESHARIF6A HPESTE T b
A, PR RIAT FE A RL T IR 2 3 R RS SRR S
B HBREIRE R . A BRI AT LRI & & GBRA A 1 & 78
2, HEX AL AT R (SRR, AT4ERF il &
BT Ak, AU, R ATSEMOR S I R R A R
WAL, HAR BRI ZE SR, R I A A PR BRI
N AT EE,

BRIGSERISE, B AL IR T X GBRIS B R itk e
B A E BRI E 7, HAEVIEN R, AN
BRIGE AEE MR Besh, FRERIRE H TeBRA . R
AR RS D5 T AR, ERERTER A
FEARDC, Al & a0, JRA R T e A, 4akd
FARMM . BB FORIL, Ky R B RHR & 5 3
AT B e ORI RE T G xR I BRI B4

e B — L AR B B ORI T 2% T A S
BRI, AR B AR & J5 7e T8k, DARfRAR
Ja R R A

LR EPTIR, RSB I G T B R L B R sk
BUBHGBRA Y, WL R AARFER, BEREEET
BB R ROR SRR, HIFARERD

(&% 30#k]

[1IZE 75, S5 #k, SOMERE. SR | BS DT BRI & 51 & AR AE
R GRS AT b /) DT RO A [T AR B
4, 2023,61(8):78-91.

[2]Arnal H M, Angioni C D, Gaultier F, et al. Horizontal guided bone
regeneration on knife-edge ridges: A retrospective case-control pilot
study comparing two surgical techniques[J]. Clin Implant Dent Relat
Res, 2022,24(2):211-221.

[3]MacBeth N D, Donos N, Mardas N. Alveolar ridge preservation with
guided bone regeneration or socket seal technique. A randomised,
single-blind controlled clinical trial[J]. Clin Oral Implants Res,
2022,33(7):681-699.

[4]Maiorana C, Fontana F, Dal Polo M R, et al. Dense polytetrafluoroethylene
membrane versus titanium mesh in vertical ridge augmentation:
clinical and histological results of a split-mouth prospective study[J].
J Contemp Dent Pract, 2021,22(5):465-472.

[S]Levine R A, Lai P C, Manji A, et al. Implant site development using
titanium mesh in the maxilla: a retrospective study of 58 mesh
procedures in 48 patients[J]. Int J Periodontics Restorative Dent,
2022,42(1):43-51.

(61X 576, Syl . I B 2 M < M K2 g4, 2012:45-98.

[TIXREL, B dh, Mtk 55, i A2 AR 5 LA 3a 5o Hr[I].
[ 56 78 B2 24,2012,21(13):1818-1821.

[8]Signore A, Stepanov M, De Angelis N, et al. Free gingival-bone graft
in the anterior maxilla: a clinical case report[J]. ] Contemp Dent
Pract, 2021,22(5):568-571.

[9]Li S, Zhao Y, Tian T, et al. A minimally invasive method for titanium
mesh fixation with resorbable sutures in guided bone regeneration: A
retrospective study[J]. Clin Implant Dent Relat Res, 2023,25(1):87-
98.

[10]ufa STk, BRI, A VELERIN I & b B RAE 51 S FR A 1B 2 18
AT S R[] BE 22 IR R AT, 2022,39(6):862-865.

CUTTERRA, P, A e 1, 45, Bk ol il 28 Jrse 000 58 e ol
FR I AR 7T [J]. R A 4 s 5 26, 2021,19(1):26-30.

[12]Li L, Wang C, Li X, et al. Research on the dimensional accuracy
of customized bone augmentation combined with 3D-printing
individualized titanium mesh: A retrospective case series study[J].
Clin Implant Dent Relat Res, 2021,23(1):5-18.

[13]Senoo M, Hasuike A, Yamamoto T, et al. Comparison of macro-and
micro-porosity of a titanium mesh for guided bone regeneration: an
in vivo experimental study[J]. In Vivo, 2022,36(1):76-85.

[14]Abu-Mostafa N A, Alotaibi Y N, Alkahtani R N, et al. The outcomes

of vertical alveolar bone augmentation by guided bone regeneration



152 hESE R BE2#20244F 12 H 55334 55 121 Chinese Journal of Aesthetic Medicine. Dec. 2024.Vol. 33.No. 12

with titanium mesh: a systematic review[J]. ] Contemp Dent Pract, [18]FEFHAH, 2R A, ST K. Bio-OssH # B A & I /NR £ 4k 2 A

2022,23(12):1280-1288. TEF RSB BB AR 5 B AR E E A )]. Rig DR
[15]Majewski P. The Ti-mesh technique: guided bone regeneration for 2%, 2020,29(4):427-430.

three-dimensional augmentations. clinical aspects: a case series[J]. [1OTLE, FLEES:, Sk, 5. BUE S I E AR TR A R M R s 75 10

Int J Periodontics Restorative Dent, 2022,42(2):145-153. Js Al o B R [D]. 55 FH B 272k &, 2019,35(11):1789-1793.
[16]Chiapasco M, Casentini P, Tommasato G, et al. Customized CAD/

CAM titanium meshes for the guided bone regeneration of severe [k H 1#12023-06-26

alveolar ridge defects: Preliminary results of a retrospective clinical

study in humans[J]. Clin Oral Implants Res, 2021,32(4):498-510. AL M RARRY, L5, A, 45, AN ER B & B R X
(1714 W88, PLBAR, J7 W T R e B A ek R T 5 IR 3k e 7], I R R GBRAZ 5 AR S PESTF 43 (K15 WA []. v [E] 6 25 =

Mz &5, 2023,43(1):11-17. 2#,2024,33(12):148-152.

cig =

ORGSR THAR PR I F U RO AR A R I A
YA
L, om, FAR, A2 80, B A
(1 HEXBRFORER BHEATAGHEEFHAETLLEE BG B% 710004; 2 BB RF O EERESS &
o G2 710004; 3. AEARER T ER BE G% 710068; 4.9 % il K F 0z ERAHA B H% 710004 )

(EEIER: ST b 2 F AR A7 2RI K ZREF LT LS T A AT BR ) £ 6948 %R . ook £IR2022
FIA-12AS T B2 3GE K F 0 I E R 5 A0H 48 CAS-KIT L BLA47T22 FAIE TR 4R B RIZH KB B BIAEAF MK 49 3245)
B LIS E, Ao ERBEBTILAE AT ILMEL G RE INEZ. REFZ. REIANA RS EEBE
FERI. R 36 B H B AL A CAS-KITT BB A AR E AR B DA IR, R¥ RIS EFFTIRF
L, REAEENALNAIMARELFRERL, REINATHEFEE LN EMERA BT RITFTEE, B4
J& 64 P BLAATARAR 3 458 RN, BARF B 4R B TAHURE BB A R, PR R B 24 E SO £ F Akt
FEL (P>0.05) . 45i0: KT AHEM LR Z R R T ZREFT A LA AT L, AAKRTHRADEHRS.

[XHIR] 2 T Ak a0 £ RARA K, LA EFTIRF I, ArHR; R F

[hE4S2E]R782. 12 [SZEkERERG]A [SCEHS]1008-6455 (2024) 12-0152-04

Short-term Clinical Effect of Simultaneous Implant Implantation after Mucoperiosteal
Perforation During Transalveolar Crest Maxillary Sinus Lift
XU Yue'?, ZHANG Peng?, LI Jianhu®, CHENG Zheng?, ZHOU Qin"*
( 1.Key Laboratory of Shaanxi Province for Craniofacial Precision Medicine Research, College of Stomatology, Xi'an Jiaotong
University, Xi'an 710004, Shaanxi, China; 2.Department of General Dentistry, Stomatology Hospital of Xi'an Jiaotong University,
Xi'an 710004, Shaanxi, China; 3.Department of Stomatology, Shaanxi Provincial People's Hospital, Xi'an 710068, Shaanxi, China;
4.Department of Implant Dentistry, Stomatology Hospital of Xi'an Jiaotong University, Xi'an 710004, Shaanxi, China )

Abstract: Objective To analyze and compare the short-term effects of sinus mucoperiosteal perforation during transalveolar
crest maxillary sinus floor lifting on the early success rate of implants. Methods 38 implant sites were selected for 32 patients

who were admitted to the General Department of Stomatology Hospital of Xi'an Jiaotong University from January to December
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