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Guided bone regeneration with titanium mesh for reconstruction of resorbed

anterior alveolar ridge: a case report

Seonggu Han, Hong Lae Jeong, Joon Bong Park, Kyung Lhi Kang

Department of Periodontics, Kyung Hee University Dental Hospital at Gangdong, Seoul, Korea

Dental Implant therapy is considered one of the best treatment methods to replace a missing tooth. The resorbed alveolar ridge often
limits implant placement due to deficient volume or height of available alveolar bone. Guided bone regeneration (GBR) surgery can
overcome this limitation and reestablish a proper volume or height of the alveolar ridge, which also improves esthetics. The aim of
this case report is to present clinical outcomes of GBR surgeries at the resorbed maxillary or mandibular anterior alveolar ridge using
titanium mesh, resorbable membrane, and autogenous and/or xenogenic bone graft materials. In this report, healing was uneventful
without membrane exposure, severe swelling, and infection during the whole treatment period. When the titanium mesh was re-
moved, the augmented ridge beneath the titanium mesh was successfully healed showing newly formed hard tissue. GBR surgery
with titanium mesh, resorbable membrane, and autogenous and/or xenogenic bone graft materials seemed to successfully restore
deficient alveolar ridge. (THE JOURNAL OF KOREAN ACADEMY OF OSSEOINTEGRATION 2018;10(1):31-35)
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Figure 1. Clinical photographs of GBR procedures in case 1. (A)
horizontally resorbed alveolar ridge(occlusal view), (B) after flap
reflection, (C) harvesting autogenous bone, (D) decortication of
resorbed ridge, (E) contoured titanium mesh, (F) after suturing.
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Figure 2. Clinical photograph of implantation in case 1. (A) augmented
alveolar ridge before incision, (B) flap reflection, (C) after titanium mesh
removal, (D) implantation, (E) occlusal view after suturing, (F) temporary
prosthesis setting.
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Figure 3. Cone—beam CT images before (A) and after (B) GBR of #11,
12 edentulous ridge.

Figure 4. Clinical photograph of GBR procedures in case 2. (A) resorbed
alveolar ridge, (B) after flap elevation, (C) decortication of recipient
bed, (D) titanium mesh fixation over bone graft, (E) collagen membrane
application over mesh and bone graft, (F) after suturing.
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Figure 5. Clinical photograph at implantation in case 2. (A) Horizontally
augmented alveolar ridge before incision, (B) afater flap reflection, (C)
after titanium mesh removal, (D) drilling, (E) implantation, (F) after
suturing,
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Figure 6. Cone—beam CT images before (A) and after (B) GBR of #32-
42 edentulous ridge.

B¢t mesh®] Iz FAISIA] QIQITE TS 74/d5te] 71Ef X8 ‘3_
meshS 2RIt F HP{sloiony, o shfe] HZx| xpie HEe
UATE ALE SRl &AL =2 drillingS Algfst &3 CBCT%
ol 278t 301t Foje] YEHE(Superline®, Dentium, Seoul,
Korea, 274 3.5 x 20| 10 mm, 2ea)S Ao}t Toto] Bigjglo]
AL TS FRISH A B2 ARSIt Figure 5). 159 T DA A%
sfslony, 371 H B =S RSt

QAP XS] TS B = GBR it GBR 771 £ (IEHE
Al Mo] CBCT AR B[S A|=A|2] 2mxie] A2o] sl2E]

g
S PEY 5 It Figure 6).

m

DISCUSSION

S Al K=o X2 =
212 =8] szl 7L Yoz oHaHx] il omf. ZaE 3 xX
SR B0 2 MRAFHHE 232 1959'F] Hurely 501l 2Jol A1
TFs7dol HMEIITY. 012 1960'At el Bassett 52t Boyne 5] DIA
U3/ AE== Ak ARSI F2olM 2 WS 3=5h= GBR
1S THskAOLL, ofs] Aldaiel Foion] BRE X|25P]
BP0 2 AR EIX] = 2EHTIS. 1980%THe]l Nyman 52 AHH2}
S AHggORI B2 5 Qe KFE A Bistol Tk o

A, YA A2 ABSIAT. 0|2 Fo) AIF KRS ¢t 28

I o m
B>

rd nﬂ _|

Wang*} Boyapati= d35¢1 = 1S ofet 471K ®ixle =, o
£ HAJBLAL, ©|Z Pass principle2 HHsIETH. 1 P25 AT

E?j S el YA HiXi(primary closure)?t %\q
M 31 o) Bge] S A RS & e UiR B
LA TS Sl AP BIS LS| AAF st the Atmet
9] lFo| YL THs4S AAARIE 2001 Machtei= GBRE Al

o5t =) ARO] BTG T WIS WS WIRSH: TERR AL

02'4
oz

lo
ne
>+
2t

=] _.
rEI
ﬂJII‘I fl
©
A
o=

The Journal of Korean Academy of Osseointegration 2018, 10(1) 31-35

ok
i
40
H'|
2
0=
T
o
I
El

254 }oqqu 2 Az} AfEgto] UiYE ARl =S| ob S X|g]w

oot Blust 718 68l H LTJ'}% g7 3.01 mme] A=o1 4

35”@5“ Ao FAERICE olRfet AnES T3l Al L T A}

O] =EEY = Aol BRI TS E 5 IR, I HPHE
Qe e 5 1q12

G %/d(angiogenesis)®] Tt ZO] XAFL]

= 3'4’“""*1 x7 ] AN B S ST oM, gl oA

1 O i o= =271
U I8 HEAPIS Wl ARIEGICE. A3 M3 O B4
RYRE 27 Yeo] o] SOl 4 YES 511 B 2 £

sp] Sigt Zelcp

3 TS Sfh A ¥ PRO 2 B U 9XIS el

E7 B2loll A 1PEo] o]RHRP 5] HfetiMs X ohs AT Al
I Sl Ag 2] MZES BRI = @ NZe] FAS B 5= 3l
= 30| BRsIt: 3 2ol = RS At 30| YREEH, =5
METt o1t & BAUS M@l & /d0] Zeganse. 7] g
2 W2 cytokine, growth factor, signaling 2UE2 Tl §lo

0, D2 PUSHE SOIxE2 3 %/t remodelingS 5t H7A|
2 RERSITHS,

DRX]} =81 QMg e HRob| $fshiM AMH2hE ARESP| STt AT

g2 PN 32 RISk, ofuf AfmH|ate]
OIARIE HRIAZ AU, A screw
S o183t T e = XXl =
[= ?:-f-f‘_\-—‘?’— =2 Wofli= GBRA AHH[S} REO 2 o|AIRE ¢PgEp
AE&R0 7P} HAP = AR} 7t 2= o]AIRy
@71 %E-SW XM,
NS Amefa Zesle ol &SP HTh2. 9]
2i3t EjEbs UiRiS o8¢ GBRat #eislo] 2014 2 g 22 52
AR 222 B9l 176718] RAUE BAH BokS W], 218 xR o
B 22} BrXo 2 t2h 4 mm 2] SXA] [AYo] 3 Mo = o]
7(4]:]-_71_ o].oﬂq-‘{

Titanium mesh A& A| UERS
mesh?] e =1} $ITE]0] mesh UE F210] §JT} mesh2] ez} #
SiA] 71Ee] PPES AR, Tk 20~30% U2 Wiishe Zie=
Bty T2 of2fet ¢ SoM 35380 = oJop] Sk Z& meshl

=20] AAUE APl Helle 71081 it HoH*>>. Mesh
b &% 1257 AW e Al 2710 E5H Feolle 2 ofRel
et Thso] e §itk 3 324301 gle Hoolle Aiedhs, dds
SEIet B2l SA HPfsP Ett. 24, 1~23871 X4 mesh /st
B2 Q=R NP o727 ol LEETRIE S22 HA §io]
OXP} IKSBITE 0] HO AI|MOl AEL s GiZo| WAISIK] T2

BRI

g
<
LE
o

E3] QJXf O|AIRIZ AFRSHE AL ti-

2o i} ot gzo 2

oot ofni, PAP} ST mesh Qo] BHUL S5} %9
A Y5 NPl P, EHZ 9452 A5 mesh 14 54
OICk RO 2 mesh Lol AT HEXR gfe $Zjo 2 TP



Han S, et al: Guided bone regeneration with titanium mesh for reconstruction of resorbed anterior alveolar ridge: a case report 35

0, ofuf x|} FAO] At AT Jofl DXIX] Rote H=
=] [pgo] oR2oix A Ttk ol2fst $ixx]e] st ZA == mesh A

—r [e} - O
28 43 T4 NHBOS IPEE 2 53] 5 2 Y. ol
e}

ol B3t ZY|EME mesh ARE 3/ AHH2te 2 mfisiien,

SO 2 0] MR X] ZALS KjshA{e]

i o) _|
FIAIR QZeE o] AlR) $1Klo} BHRIl] Koisis A0PYS 947 $isl
A QU Xieix]e] ot vzt AR RE 3 mm 2EZ0] $KIcks 2
o] BlyiSlD), Wuzo 2w KA ool K HES 242 <1
oI} TS AR BAIS T & QIR SIS, AR QS

E AR A] 710 Al 71H o

0] FIYE KRS S22 9] e
IS 2eple] GBRE AlHShe 2] 43
7] il Basick

CONCLUSION

Al
0, ot 24321 AutE 47| oM
of| et K= A Mior g Aoz *}E%Ur-

Ol Z| Bx= R0 2 Ao $5H AZAS] 21 SIHE
3l = OJAMIE HE31 titanium meshet S5/ S ARfe =
et GBRO| Tigh e 2, Risgd ohot Bzx]o] 2} o JETE
o] AlRIS MR O 2 XIg] 3F 2 QJoiT

0 = MMM

REFERENCES

1. Horvaath A, Mardas N, Mezzomo LA, Needleman |G, Donos N. Alveo-
lar ridge preservation. A systematic review. Clin Oral Investig
2013;17:341-363.

2. Rakhmatia YD, Ayukawa Y, Furuhashi A, Koyano K. Current barrier
membranes: titanium mesh and other membranes for guided bone
regeneration in dental applications. J Prosthodont Res 2013;57:3-
14.

3. Melcher AH. On the repair potential of periodontal tissues. J Peri-
odontol 1976; 47:256-260.

4. Rasia-dal Polo M, Poli PP, Rancitelli D, Beretta M, Maiorana C. Alveo-
lar ridge reconstruction with titanium meshes: a systematic review of
the literature. Med Oral Patol Oral Cir Bucal 2014;19:e639-€646.

5. Her S, Kang T, Fien MJ. Titanium mesh as an alternative to a mem-
brane for ridge augmentation. J Oral Maxillofac Surg 2012;70:803-
810.

6. Cawood JI & Howell RA. A classification of the edentulous jaws. Int J
Oral Maxillofac Surg 1988;17:232-236.

7. Hurley LA, Stinchfield FE. Bassett CAL, Lyon WL. The role of soft tis-
sues in osteogenesis. J Bone Joint Surg 1959;41a:1243-1254.

8. Ruedi TR & Basseff CAL. Repair and remodeling in milipore-isolated
defects in cortical bone. Acta Anat 1967;68:509-531.

9. Boyne PJ. Restoration of osseous defects in maxiliofacial casualties.
J Am Dent Assac 1969;78:767-776.

10. Nyman S, Lindhe J, Karring T. Reattachment-new attachment. In:
Lindhe J(ed). Textbook of Clinical Periodontology, ed 2. Copenhagen:
Munksgaard; 1989:450-476.

11. Wang HL & Boyapati L. “PASS” principles for predictable bone regen-
eration. Implant Dent 2006;15:8-17.

12. Machtei EE. The effect of membrane exposure on the outcome of re-
generative procedures in humans: A meta-analysis. J Periodontol
2001;72:512-516.

13. Schmid J, Wallkamm B, Hammerle CH, Gogolewski S, Lang NP. The
significance of angjogenesis in guided bone regeneration. A case re-
port of a rabbit experiment. Clin Oral Implants Res 1997;8:244-248.

14. Buser D, Dula K, Belser UC, Hirt HP, Berthold H. Localized ridge aug-
mentation using guided bone regeneration. Il. Surgical procedure in
the mandible. Int J Periodontics Restorative Dent 1995;15:10-29.

15. Kostopoulos L & Karring T. Augmentation of the rat mandible using
guided tissue regeneration. Clin Oral Implants Res 1994;5:75-82.

16. Chen ST, Darby IB, Adams GG, Reynolds EC. A prospective clinical
study of bone augmentation techniques at immediate implants. Clin
Oral Implants Res 2005;16:176-184.

17. Amler MH. Disturbed healing of extraction wounds. J Oral Implantol
1999;25:179-84.

18. Wikesjo UM, Nilveus RE, Selvig KA. Significance of early healing
events on periodontal repair: A review. J Periodontol 1992;63:158-
165.

19. Wang HL, Misch C, Neiva RF. Sandwich bone augmentation
technique:Rationale and report of pilot cases. Int J Periodontics Re-
storative Dent 2004;24:232-245.

20. Polimeni G, Koo KT, Qahash M, Xiropaidis AV, Albandar JM, Wikesjo
UM. Prognostic factors for alveolar regeneration: Effect of a space-
providing biomaterial on guided tissue regeneration. J Clin Periodon-
tol 2004;31:725-729.

21. Schenk RK, Buser D, Hardwick WR, Dahlin C. Healing pattern of
bone regeneration in membrane-protected defects: A histologic
study in the canine mandible. Int J Oral Maxillofac Implants
1994;9:13-29.

22. Smiler D & Soltan M. The Bone-Grafting Decision Tree: A Systematic
Methodology for Achieving New Bone. Implant Dent 2006;15:122-
128.

23. Miyamoto |, Funaki K, Yamauchi K, Kodama T, Takahashi T. Alveolar
ridge reconstruction with titanium mesh and autogenous particulate
bone graft: computed tomography-based evaluations of augmented
bone quality and quantity. Clin Implant Dent Relat Res 2012;14:304-
311

24, Shin Sl, Herr Y, Kwon YH, Chung JH. Effect of a collagen membrane
combined with a porous titanium membrane on exophytic new bone
formation in a rabbit calvarial model. J Periodontol 2013;84:110-
116.

25. Kois JC. Predictable single tooth peri-implant esthetics: five diagnos-
tic keys. Compend Contin Educ Dent 2001;22:199-206.

The Journal of Korean Academy of Osseointegration 2018, 10(1) 31-35



