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[Abstract] Afier tooth extraction, labial contour collapses due to inevitable physiologic bone remodeling. To achieve
optimal outcomes for pink esthetic treatment at anterior implant sites, bone or soft tissue augmentation has been advocat-
ed to maintain or reconstruct the labial tissue contour. When choosing soft tissue augmentation for esthetic restoration, it
is necessary to strictly grasp the indications for surgery. Soft tissue augmentation to maintain or reconstruct the labial tis-
sue contour could be considered in patients with healthy soft tissue and no bone defects or only mild horizontal bone de-
fects. In immediate, early and late implant placement, the timing of soft tissue augmentation may vary. In immediate im-
plantation, the labial bone plate is intact, so it is highly recommended to simultaneously manage soft tissue during im-
plant placement. However, patients may have large bone defects with early or late implant placement. The risk of aug-
menting bone and soft tissue simultaneously is likely too high, and bone augmentation surgery is often performed at the
first stage while soft tissue augmentation surgery is performed at the second stage. Therefore, soft tissue surgery is often
carried out simultaneously with abutment connection. Currently, soft tissue augmentation is achieved mostly with adja-
cent autologous soft tissue grafts, such as free gingival grafts, subepithelial connective tissue grafts or pedicle palatal

flaps, which are often accompanied by a second surgical area. The replacement of autogenous soft tissue grafting with
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new biological materials will become an inevitable trend. In this article, we analyze and summarize the indications, tim-

ing and different methods of soft tissue augmentation to maintain and reconstruct the labial contour.
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a: the width of the keratinized gingiva; b: apically repositioned flap preparation and suturing to the periosteum; c: preparation of free gingival

graft at the donor site; d: free gingival graft; e: free gingival graft sutured to the periosteum; f: 6-month healing

Figure 1  Apically positioned flap with free gingival graft for increased keratinized gingiva
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a: occlusal view of the healed ridge with remaining labial contour collapse after implant placement with simultaneous guided bone regenera-

tion; b: subepithelial connective tissue graft; c: tunneling technique; d: placement of the subepithelial connective tissue graft into the pre-

pared pouch; e: reexamination after 8 weeks; f: occlusal view of the ridge with the final restoration

Figure 2 Volumetric changes at implant sites with subepithelial connective tissue grafts in the esthetic zone
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a: occlusal view of the healed ridge with labial contour collapse; b: pedicled connective tissue graft
| raised with a periosteal elevator; c: connective tissue graft displaced to the buccal pouch; d: primary clo-
sure with a healing abutment; e: occlusal view of the ridge after 2 months

Figure 3 A modified palatal roll flap in peri-implant soft tissue augmentation

B3 LA N 2 2 2 2 A A e A e A A S B L 41

HA H R VIP-CTG 1EAR S5 6 4> H 2545 4T
6.4% , B KT SCTG 4 (47% ) , 2 F5 41 2158 S5
AR AR Seibert T 5B St 75 380 1 4 A
21 AU ok FE A P RIS AR T, Ferreira 556 HiRiE T
1 B VIP-CTG ¥k & I i A % 2 Fp e e 21
Seibert T 7115 S 451 10 T8 ) 48 B 95 2790 151] , 29 151
Hh R AT R 2 UG T, R TR P R R
AT 21 U0 S TR R R S AR R R 2 T
KU, B AARZZ ] T VIP-CTG 1K 58 5 41 41 5 1 [7)
1o B KO ] 32006 B2, By I A 4 JG 5 2
2R S REYT, LS ES BT SR AR R E .

WEHE B A L , VIP-CTG 1T LA AR 516 2 4 55
SRR R B O A7 B IS A A
FhBE LR 52 e, DR R A s M T R ith k-
BHTUI R, 3 BUS MR e m B, A rl g



b

RAREEemFhia 2023 7H H31%E HTH
+ 462 -+ Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2023, Vol.31 No.7 http://www.kqjbfz.com

it B AR 1) B2 A8 ofe FHT A S R 5 0 T, HLVIP
-CTG FY i PRAS I RCR 0 = o Jot i ) R A I R
MR 45 SRR UESE , PR G 75 12 BB 115 3 AR 191

4 B %

TH X AN RT3k B B 4K A I 56 B B0 B L SR LR
HHL 2 i 2 5 2 DX A R s M A R e i) D5 v 22—
TEVAT 2 R U5 ife-Ab1 80 S 38 Jiss s 1) 8 0 tfe 45 7Y
T REL 2 550, 8 R AR ZH RS A 1T LA 280 24 455 Bl o
TR 26 A, sk T BRSO OR 1Y
AR K P g LA K 2H SO | (E 2 X T 2 R U
B Y R DR U Y R S AR R 1
RIS B o B TR A T R 2
g, LA BI S S0 e R D AR AR AR S R U T
T B AL PPl AL R ITIERZ  1E
VPRI W 255 75 TR I IR | 965 VB 21 K o LR
FER, Lhak S BRAL A SN B 55 27 38U
[ Author contributions] Ti SB wrote and reviewed the article. Chen

HL wrote the article. All authors read and approved the final manu-

script as submitted.

Sk

[1]  Fiirhauser R, Florescu D, Benesch T, et al. Evaluation of soft tis-
sue around single-tooth implant crowns: the pink esthetic score[J].
Clin Oral Implants Res, 2005, 16(6): 639-644. doi: 10.1111/j.1600
-0501.2005.01193 x.

[2]  Belser UC, Griitter L, Vailati F, et al. Outcome evaluation of early
placed maxillary anterior single-tooth implants using objective es-
thetic criteria: a cross-sectional, retrospective study in 45 patients
with a 2- to 4-year follow-up using pink and white esthetic scores
[JI. J Periodontol, 2009, 80(1): 140 - 151. doi: 10.1902/jop.2009.
080435.

[3]  Cosyn J, Thoma DS, Himmerle CH, et al. Esthetic assessments in
implant dentistry: objective and subjective criteria for clinicians
and patients[J]. Periodontol 2000, 2017, 73(1): 193 - 202. doi:
10.1111/prd.12163.

[4]  Vignoletti F, de Sanctis M, Berglundh T, et al. Early healing of im-
plants placed into fresh extraction sockets: an experimental study
in the beagle dog. IlI: soft tissue findings[J]. J Clin Periodontol,
2009, 36(12): 1059-1066. doi: 10.1111/j.1600-051X.2009.01489.
X.

[5]  Aradjo MG, Lindhe J. Dimensional ridge alterations following
tooth extraction. An experimental study in the dog[J]. J Clin Peri-
odontol, 2005, 32(2): 212-218. doi: 10.1111/j.1600 - 051X.2005.
00642 x.

[6]  Braut V, Bornstein MM, Belser U, et al. Thickness of the anterior
maxillary facial bone wall-a retrospective radiographic study using
cone beam computed tomography[J]. Int J Periodontics Restorative

Dent, 2011, 31(2): 125-131.

(71

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Januario AL, Duarte WR, Barriviera M, et al. Dimension of the fa-
cial bone wall in the anterior maxilla: a cone-beam computed to-
mography study[J]. Clin Oral Implants Res, 2011, 22(10): 1168 -
1171. doi: 10.1111/j.1600-0501.2010.02086.x.

Schroeder HE. Handbook of Microscopic Anatomy. Volume 5. The
Periodontium[M].Berlin: Springer, 1986.

Lars S, Ann W, Lambros K, et al. Bone healing and soft tissue con-
tour changes following single-tooth extraction: a clinical and radio-
graphic 12-month prospective study[J]. Int J Periodontics Restor
Dent, 2003, 23(4): 313-323.

Chappuis V, Engel O, Reyes M, et al. Ridge alterations post-ex-
traction in the esthetic zone: a 3D analysis with CBCT[J]. J Dent Res,
2013, 92(12 Suppl): 1955-201S. doi: 10.1177/0022034513506713.
Chappuis V, Engel O, Shahim K, et al. Soft tissue alterations in es-
thetic postextraction sites: a 3-dimensional analysis[J]. ] Dent Res,
2015, 94(9 Suppl): 1878-193S. doi: 10.1177/0022034515592869.
Thoma DS, Cosyn J, Fickl S, et al. Soft tissue management at im-
plants: summary and consensus statements of group 2. The 6th
EAO Consensus Conference 2021[J]. Clin Oral Implants Res,
2021, 32(Suppl 21): 174-180. doi: 10.1111/clr.13798.

Kan JY, Rungcharassaeng K, Lozada JL, et al. Facial gingival tis-
sue stability following immediate placement and provisionalization
of maxillary anterior single implants: a 2- to 8-year follow-up[J].
Int J Oral Maxillofac Implants, 2011, 26(1): 179-187.

Wang I, Barootchi S, Tavelli L, et al. The peri-implant phenotype
and implant esthetic complications. Contemporary overview[J]. J
Esthet Restor Dent, 2021, 33(1): 212 - 223. doi: 10.1111/jerd.
12709.

Thoma DS, Naenni N, Figuero E, et al. Effects of soft tissue aug-
mentation procedures on peri-implant health or disease: a system-
atic review and meta-analysis[J]. Clin Oral Implants Res, 2018, 29
(Suppl 15): 32-49. doi: 10.1111/clr.13114.

Tavelli L, Barootchi S, Avila-Ortiz G, et al. Peri-implant soft tis-
sue phenotype modification and its impact on peri-implant health:
a systematic review and network meta-analysis|]J]. J Periodontol,
2021, 92(1): 21-44. doi: 10.1002/JPER.19-0716.

Blanco J, Carral C, Argibay O, et al. Implant placement in fresh
extraction sockets|J]. Periodontol 2000, 2019, 79(1): 151-167. doi:
10.1111/prd.12253.

De Angelis P, Manicone PF, Rella E, et al. The effect of soft tissue
augmentation on the clinical and radiographical outcomes follow-
ing immediate implant placement and provisionalization: a system-
atic review and meta-analysis[J]. Int J Implant Dent, 2021, 7(1):
86. doi: 10.1186/s40729-021-00365-4.

Jiang X, Di P, Ren S, et al. Hard and soft tissue alterations during
the healing stage of immediate implant placement and provisional-
ization with or without connective tissue graft: a randomized clini-
cal trial[J]. J Clin Periodontol, 2020, 47(8): 1006 - 1015. doi:
10.1111/jcpe.13331.

Fujita Y, Nakano T, Ono S, et al. CBCT analysis of the tissue
thickness at immediate implant placement with contour augmenta-

tion in the maxillary anterior zone: a 1-year prospective clinical



b

Aisgmmbiie 2023678 £31% £7H
Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2023, Vol.31 No.7 http://www.kgjbfz.com - 463 -

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

study[J]. Int J Implant Dent, 2021, 7(1): 59. doi: 10.1186/s40729-
021-00344-9.

Happe A, Schmidt A, Neugebauer J. Peri-implant soft-tissue es-
thetic outcome after immediate implant placement in conjunction
with xenogeneic acellular dermal matrix or connective tissue graft:
a randomized controlled clinical study[J]. J Esthet Restor Dent,
2022, 34(1): 215-225. doi: 10.1111/jerd.12866.

van Nimwegen WG, Raghoebar GM, Zuiderveld EG, et al. Immedi-
ate placement and provisionalization of implants in the aesthetic
zone with or without a connective tissue graft: a 1-year randomized
controlled trial and volumetric study[J]. Clin Oral Implants Res,
2018, 29(7): 671-678. doi: 10.1111/clr.13258.

Seibert JS. Reconstruction of deformed, partially edentulous ridg-
es, using full thickness onlay grafts. Part I. Technique and wound
healing[J]. Compend Contin Educ Dent (Lawrenceville), 1983, 4
(5): 437-453.

Wismeijer D, Chen S, Buser D. PR [ FRI 2% 25 (IT1) F s Fh e
e PRA T 25 7S 4 « 2 IX L 20 WU B AR L LA R ARAE S M.
i T, . bt ARZEER AL, 2014.

Wismeijer D, Chen S, Buser D. International team for implantolo-
gy treatment guide, extended edentulous spaces in the esthetic
zone[M]. Su YC, trans. Beijing: People’s Military Medical Press,
2014.

De Bruyckere T, Cosyn J, Younes F, et al. A randomized con-
trolled study comparing guided bone regeneration with connective
tissue graft to re-establish buccal convexity: one - year aesthetic
and patient-reported outcomes[J]. Clin Oral Implants Res, 2020,
31(6): 507-516. doi: 10.1111/¢lr.13587.

De Bruyckere T, Eeckhout C, Eghbali A, et al. A randomized con-
trolled study comparing guided bone regeneration with connective
tissue graft to re-establish convexity at the buccal aspect of single
implants: a one-year CBCT analysis[J]. J Clin Periodontol, 2018,
45(11): 1375-1387. doi: 10.1111/jepe.13006.

De Bruyckere T, Cabeza RG, Eghbali A, et al. A randomized con-
trolled study comparing guided bone regeneration with connective
tissue graft to reestablish buccal convexity at implant sites: a 1-
year volumetric analysis[J]. Clin Implant Dent Relat Res, 2020, 22
(4): 468-476. doi: 10.1111/cid.12934.

Thoma DS, Gil A, Himmerle CHF, et al. Management and preven-
tion of soft tissue complications in implant dentistry[]J]. Periodon-
tol 2000, 2022, 88(1): 116-129. doi: 10.1111/prd.12415.
Chackartchi T, Romanos GE, Sculean A. Soft tissue-related com-
plications and management around dental implants[J]. Periodontol
2000, 2019, 81(1): 124-138. doi: 10.1111/prd.12287.

Sclar AG. Al AU SR Z1 24 (M. BEAESE, . dbat: AR
B AT, 2000.

Sclar AG. Soft tissue and esthestic considerations in implant thera-
py[M]. Chen DH, trans. Beijing: People’s Military Medical Press,
20009.

Zucchelli G, Tavelli L, McGuire MK, et al. Autogenous soft tissue
grafting for periodontal and peri-implant plastic surgical recon-

struction[J]. J Periodontol, 2020, 91(1): 9 - 16. doi: 10.1002/

[32]

[33]

[34]

[35]

[36]

[37]

(38]

(391

[40]

[41]

[42]

[43]

JPER.19-0350.

Lim HC, An SC, Lee DW. A retrospective comparison of three mo-
dalities for vestibuloplasty in the posterior mandible: apically posi-
tioned flap only vs. free gingival graft vs. collagen matrix[J]. Clin
Oral Invest, 2018, 22(5): 2121-2128. doi: 10.1007/s00784-017 -
2320-y.

Huang JP, Liu JM, Wu YM, et al. Clinical evaluation of xenogene-
ic collagen matrix versus free gingival grafts for keratinized muco-
sa augmentation around dental implants: a randomized controlled
clinical trial[J]. J Clin Periodontol, 2021, 48(10): 1293-1301. doi:
10.1111/jepe.13518.

Zuhr O, Biaumer D, Hiirzeler M. The addition of soft tissue replace-
ment grafts in plastic periodontal and implant surgery: critical ele-
ments in design and execution [J]. J Clin Periodontol, 2014, 41
(Suppl 15): S123-S142. doi: 10.1111/jepe.12185.

Obreja K, Ramanauskaite A, Begic A, et al. The influence of soft-
tissue volume grafting on the maintenance of peri-implant tissue
health and stability[J]. Int J Implant Dent, 2021, 7(1): 15. doi:
10.1186/s40729-021-00295-1.

Zuiderveld EG, Meijer HJA, den Hartog L, et al. Effect of connec-
tive tissue grafting on peri-implant tissue in single immediate im-
plant sites: a RCT[J]. J Clin Periodontol, 2018, 45(2): 253 -264.
doi: 10.1111/jcpe.12820.

Zuiderveld EG, van Nimwegen WG, Meijer HJA, et al. Effect of
connective tissue grafting on buccal bone changes based on cone
beam computed tomography scans in the esthetic zone of single im-
mediate implants: a 1-year randomized controlled trial[J]. J Peri-
odontol, 2021, 92(4): 553-561. doi: 10.1002/jper.20-0217.

Buser D, Chappuis V, Belser UC, et al. Implant placement post ex-
traction in esthetic single tooth sites: when immediate, when early,
when late?[]J]. Periodontol 2000, 2017, 73(1): 84 - 102. doi: 10.
1111/prd.12170.

Schmitt CM, Briickbauer P, Schlegel KA, et al. Volumetric soft tis-
sue alterations in the early healing phase after peri- implant soft
tissue contour augmentation with a porcine collagen matrix versus
the autologous connective tissue graft: a controlled clinical trial[J].
J Clin Periodontol, 2021, 48(1): 145-162. doi: 10.1111/jepe.13387.
Zeltner M, Jung RE, Himmerle CH, et al. Randomized controlled
clinical study comparing a volume-stable collagen matrix to autog-
enous connective tissue grafts for soft tissue augmentation at im-
plant sites: linear volumetric soft tissue changes up to 3 months[J].
J Clin Periodontol, 2017, 44(4): 446-453. doi: 10.1111/jcpe.12697.
Thoma DS, Gasser TJW, Jung RE, et al. Randomized controlled
clinical trial comparing implant sites augmented with a volume -
stable collagen matrix or an autogenous connective tissue graft: 3-
year data after insertion of reconstructions|J]. J Clin Periodontol,
2020, 47(5): 630-639. doi: 10.1111/jepe.13271.

Vallecillo C, Toledano-Osorio M, Vallecillo-Rivas M, et al. Colla-
gen matrix vs. autogenous connective tissue graft for soft tissue
augmentation: a systematic review and meta-analysis[J]. Polymers
(Basel), 2021, 13(11): 1810. doi: 10.3390/polym13111810.

Lissek M, Boeker M, Happe A. How thick is the oral mucosa



- 464 -

b

OB &wAE 2023FE7H #$£31% F71H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2023, Vol.31 No.7 http://www.kqgjbfz.com

[44]

[45]

[46]

[47]

[48]

[49]

around implants after augmentation with different materials: a sys-
tematic review of the effectiveness of substitute matrices in com-
parison to connective tissue grafts[J]. Int J Mol Sci, 2020, 21(14):
5043. doi: 10.3390/ijms21145043.

Abrams L. Augmentation of the deformed residual edentulous
ridge for fixed prosthesis[J]. Compend Contin Educ Gen Dent,
1980, 1(3): 205-213.

Scharf DR, Tarnow DP. Modified roll technique for localized alveo-
lar ridge augmentation[J]. Int J Periodontics Restorative Dent,
1992, 12(5): 415-425

Reikie DF. Restoring gingival harmony around single tooth im-
plants[J]. J Prosthet Dent, 1995, 74(1): 47-50. doi: 10.1016/s0022-
3913(05)80228-8.

Padhye NM, Mehta LK, Yadav N. Buccally displaced flap versus
sub -epithelial connective tissue graft for peri-implant soft tissue
augmentation: a pilot double-blind randomized controlled trial[J].
Int J Implant Dent, 2020, 6(1): 48. doi: 10.1186/s40729 - 020 -
00244-4.

Man Y, Wang Y, Qu Y, et al. A palatal roll envelope technique for
peri - implant mucosa reconstruction: a prospective case series
study[J]. Int J Oral Maxillofac Surg, 2013, 42(5): 660 -665. doi:
10.1016/j.ijom.2013.01.008.

Kulkarni MR, Bakshi PV, Kavlekar AS, et al. Applications of a

Ea iR

[50]

[51]

[52]

modified palatal roll flap in peri-implant soft-tissue augmentation
- a case series|]]. J Indian Soc Periodontol, 2017, 21(4): 333-336.
doi: 10.4103/jisp.jisp_87_17.

Kim CS, Jang YJ, Choi SH, et al. Long-term results from soft and
hard tissue augmentation by a modified vascularized interposition-
al periosteal -connective tissue technique in the maxillary anterior
region[J]. J Oral Maxillofac Surg, 2012, 70(2): 484 - 491. doi:
10.1016/j.joms.2011.02.105.

Akcali A, Schneider D, Unlii F, et al. Soft tissue augmentation of
ridge defects in the maxillary anterior area using two different
methods: a randomized controlled clinical trial[J]. Clin Oral Im-
plants Res, 2015, 26(6): 688-695. doi: 10.1111/clr.12368.

Ferreira CF, de Magalhdes Barreto EJ, Zini B. Optimizing anterior
implant esthetics with a vascularized interpositional periosteal
connective tissue graft for ridge augmentation: a case report[J]. J
Oral Implantol, 2018, 44(4): 267-276. doi: 10.1563/aaid-joi-D-17-
00264.

(41E BAHEL, BExX)

(BEMEER ] B0 ML, FARBEW, L 050 A S0, P 7 BE R R A7 I I % e o
FFOL R AT, e DR R L L e DI AR 0L, TR b2 1 2 %=
PLTARBEE S DEME LI ZRER A, AREEZHF I D EME L% A2
Z0h o APHEERML T rp il s B B Bl T R 7 BRRL R 2, I 44 1 I R e 2 )
W . TRT DRSS R R 18 2 B | S KRR B R B TR . RS
FEATUR O IR R AR S35 97 R N TSR AR G P . FRFE R A AR 2k 4
WEH V5L, TR QAR R S RN H 290, 2 5 E R R A R H 79, 1
FEl N AP R R 2RI SCA0 X0 o 2018 4F K 2021 4543 51l 3k BITC 171 fi A s ] R 6 4 [ 3



