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Clinical approach to periodontal plastic surgery: A
narrative review

A5/ @ 4&(periodontal plastic surgery)2] U443
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Jung-Tae Lee

Department of Periodontics, One-Stop Specialty Center, Seoul National University Dental Hospital, Seoul, Korea

Periodontal plastic surgery (PPS) encompasses surgical procedures aimed at correcting anatomical deficiencies
such as inadequate width and thickness of attached gingiva, gingival recession (GR), aberrant frenulum attach-
ment, and shallow vestibular depth. The primary objectives of PPS are to ensure sufficient width and thickness
of keratinized gingiva, manage GR through root coverage of exposed root surfaces, deepen the vestibule for
functional improvement, and enhance esthetic outcomes and patient satisfaction. This review presents a com-
prehensive summary of the fundamental concepts, major surgical techniques, and recent advances in PPS that are
essential for clinical practice. (J Korean Dent Assoc 2025, 63(11): 359-369)
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(T3), 180Y(T4) (Lee et al, 2020)
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2. X2 9t (coronally advanced flap; CAF)
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(Fig. 3).



Fig. 2. A. % (aterally positioned flap; LPF) , B. X3 9 rx(coronally advanced flap; CAF)
(Bouchard et al. 2001). C-F. A3 1u(CAP+ 4] sHa 2210 41&(CTG)

(Miller's class) I,II, II
K22 =M < 3mm

-

x| 2= (Thi x| 2FEH(Thin Els ol E|% 2ol
== (Thick biotype) (Recession depth) (Recession depth)
biotype) <4mm

syolsHas
(Lateral positioned flap)
(+EMD/CTG)
0|5 Xt R 5
HEEds I EHE(Double papilla
flap)
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FalX[20IME(Fr
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H| 24
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L
(Composite restoration
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. Coronally Coronally

Modified
Connective Co:o:1:lll Advanced Advanced
Tissue Graft A Flap(CAF)+ Flap(CAF}+
Wall(CTGW) Connective Connective

Tunnel (MCAT)

Tissue Graft(CTG) Tissue Graft(CTG)
CAF+CTG

Fig. 3. Miller #-550]] W2 decision tree(Stein and Hammdéicher, 201 1)} 2| 75941 9l Z15Ex]-2- of Hof u}f
£ decision tree(Stefanini et al, 2018).
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28 A& (frenectomy) Y A A d<&(frenuloplasty)

Al

Z(frenectomy)o|2t a1l Aol AAE 715), AHhE FEA

02 A|Ask= A5 At A|&(frenotomy) ©]2}
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%, Tt 22 A oS 71 o ok 1)
T2 o F2F2AE 9 = o d 2) CTGY &
S (vascularization)& &5l X5 43}, 3)
olF S7HIZIAL Atfo] 7S Asteto] 7|4
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Fig. 4. A. A3 7}&(root coverage)@t At/ F<(frenuloplasty) . A3 ES = A)
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AT AR

1. 3357919 A4
TINRA o] A e T F Fo

= Qle}. ol Rl A BAIE 283 7 Sdsh= Ry,

7 2HIE (palatal stent)E AR5t} & F 28614 shi= W™
o] U¥k o= ARGHTE T Ao W=H, 7 A
283 A A 2= 559wl ZeA9] 4xH]Fo]
7P wgton, 59 4% A s ke 7HE = A YEF
et o] Qo Aloki-ota o] E(cyanoacrylate) = @

B>

Ws=d-FA(platelet-rich fibrin; PREE &-8dk= 2
E3H 55 FHAo] AHHQl A o2 B E AcHS(Figs. SA-D).

2. Creeping attachment

Creeping attachmentzh, AJ1| P2 g% 2] o|Al&L -8 %]
oJAlg T .22 A (gingival tissue)o| AJ7to] ALFHAA] X7}
Fo g FHA 07 ofFolo] ATHS 7R W7ok A4k
T3t} o] et 7S A4S A-REAI 2 (fibroblast) 2] F2F 71419
o]&{movement of attachment apparatus)2} 2} Z]-f{over-
healing2 <150} ¥H¥sl= Aoz A& AH?. Creeping
attachment= YHH 0 2 T/ &3] (thick biotype), A
AR oA & g5, Z2tote] @ eH(Glass ionomer), H9F
& (composite resin), ZHE A9 (platform switching) &
o] ASTE FHOJAE 2 T,

rlo

O.

tlo

ISR EAO|S(CTOR OI83R 39 3718 of
F7h 9Bl 47 AR} T Bl C

airo 5 A

Fig. 5. A. @43 &5 84 (platelet-rich fibrin, PRE). B. Z2FAIAHA]. C. 7715 ARIE(Palatal stent). D. cyano-acrylate. (Basma et al,
2022). Modified tunneling technique (E-)). E. 51} AX|5-9] X255 F. A 2E S HAE8 S0 M1 229] 4T AA. G. X7He] AQHE &=
2 A7 2, kg FElS ARESto] 2ot Bd | Al H. A5 2A(CTO) B8 3 114 1. CTGsPEl S2Rlvi E & A(Collagen matrix)
28 J. AN B3} (Kim et al, 2024). Vestibular incision subperiosteal tunnel access(VISTA) (K-P). K. & A A, J. 7] A4 43
A7) MEdsl g2 AAdstal, 2t 2ot E& Hof| BRALE FE} o] A2 WS A PE0 & o5 L. HollA CTGE A3, Nl o]4]
HE 2] ANAE vt A-Y4 WFe 2 17, O. 27] AR B3 P 12702 54 & 23 (Gil et al, 2018).



AT T &A1 2|3 9l RE(CAF) + ATsh2
sk 109 & Agrk o
7 A3 7 E{(complete root
coverage cRO)F A2 HA P/ SHOlA o] $<=3t A3}
HYoy Bt CAF + CTG IE9AE cRC7F63%
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o‘[- A 01]‘425)

0]9]9] B4 AR T 50 2= Alarcon 59 AAIK &
1 (systematic review)ol] T2, ZZ5(bone exostosis),
Ayl 3l (epithelial inclusion), ¥A(discoloration), &3
SKrevascularization), A/dT|SKre-epithelialization) 5°]
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ZX|gflof o]-ql@

LAZE &4
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tisto] A7fekdE. ol A12ES F9lof HEE A &+, A
20| H(gingival graft)z} Z2Hl "HEZX(collagen matrix;
CM)E A-sHoll Adsh= &2lolthFigs. 5E-)). s A4
+= 2 &4o] Miller Class I°] sigs}1l X 2E|% 71017} 6 mm
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712 A5 =at(frenum) 9 2 A4 Rl 42 DS 7}
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T S8 £olge ko] ojojA 1 P, T Aol
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Interleukin(I)-109] &7} @54 AAI tumor necrosis  F7AE 7HITkL SFATP”. 225719 2|20 7/1&3ke] T
factor-alpha(TNF-e)9] 740l oJ3t A= SKre-epitheli- & 13 #IE}3]F(meta-regression) Aol A, A-2FA7F A
alization}g %18}, PDRNS Z2H iEIACMT 48 Frj7hgol 9 wZchs A7 UATH.
AV A3t A 2FHet (CMAPDRN vs CTG) 213k ofF FIsliA, A29] FAE S7H714L, A2ES 2|79
2] Z4430] 2101 (CM+PDRN vs FGG)oll H|sHA] G504 gt HA 02 o= 7huAZd Fu eFgst S e
ANE HIPY. Activin/BMP-2 chimera(AB204)E A} AZ 0]83F X2 A7 Ztj& o|gf= 7|&o] Alog7]&
oto] %A 9] BJEZ A|Lgt A% UTE Han 5= A = SAESH 7he A= Ff Fgst S sjEgAS
VIS oA, @5 SAAE0] AB2049F CM= ©]4] A2 o4] Bfjof AQlstal o .5 Bolohe W o=, A7}

oo rr

o)
N

e =
3t B-9(CM/AB204), CM B=0= ARG A Hk, 2510 A2 o|Ale} vl A4 FAS} Fujs, 29} 212 &
AZTFAZEE S71RIAAL, R 02 MER ARE AF A4l R 55 7 F=rt AR #EoE f81t 71e0]
Qe wobdo] /g Zlo] TAHUF. 2 B Ak

SHAJRE, o] 213t Ad22] thAlAfet g IAE 2 oF4l, CTGH
FGGO vlsiA e 22T Z4E2] fAol d5t ¢ 4. U2 2| F-8(digital technique)
g5 HolA| 7] hizoll, #7H <l A7 L asit. Ax2] Soiet A2E50] it A =S et UAE 282

A 272 W} A= ey o] A2 Al 3
3. 49987« e e F A4 Egolv A297i&S] B7HR o= A
Melsen¥} Alliass 29| A5% S A27F(thin &k

biotype)o] A2E%2] a3 g9lojgkyl StATY, Yared — AWA, $&IFY FAAZL, Al A BEHFEA] £&

& B5E 222 7 A0k 93%7F 0.5mm vIFHe] A= & 71o]= &S (surgical guide template)& AA R AR

Fig. 6. A, THHARIHS G400l SH9 & 7Io|=9] fARR]L B. A28 A& SAA1ES] A7l A4S Z3st =&
HXRL. C. 4+& A surgical guide 32} D. A5 it A4 T, =& 7ol =7t A f1X]of A2k e 2 Z4Aes] A
7o) HAIE 25 E. 284 (Mendoza-Azpur et al, 2022) F and G. 73 A3.9] A7 STL file. H. 39 A7
T REito] AgEAubd [ ST Raiko] A& Egul,
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O =2H 7hssit 53], Anldo] Batt MAF FYolA=,
A7 HIAE 7ol & "ERE Bl st A5t
4= Qo] WA HodE =Y 4= ArKFigs. 6A-E).

A, gt TMoptical scanyE S B
graphy(STL) file& %3 (superimposition)ato] 3AHH £-4
ALE 1]012 E"HH %2 Hﬂq_ Ao g uﬂ7}o1— 2= 9l
o BAN = Aol IASS ol AR E S ATHst
= 744 "W4lo] Yukao] 9] o UHO(Figs. 6F and G), ol
TN D= IS, MIAS ol 4 H AT &
S}A] STL file EHF = U}

Az 2] 0] HSHE Hrlok= W2 AF E4(linear analy-
sis)ZF A& A (volumetric analysis) 02 Us 5 AT}

A= " (linear measurement)q> 5 4E 5+ STL T
A A BoJo] ThHS StHs & 7]E M (reference line)&
A5t o|2RE 44 A Ao X2 FAE S5t

sterolitho

A A2 H(volumetric measurement)S &
Hot= FHo A9 A 715 FEQ] &3
St &, A7E F 1Y 719 WA E7]= Boolean 715
58510] S o] ¢RA BE W3S W3t 4 Qi
(Figs. 6H and I).
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o1& 20
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]E 7H‘f§°]‘:}. 1:}0(}{5_ Ao gk 3ELE olShE B E,
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'6‘-4 ‘-’Hﬁolf} OL_E“ A EE A, BATESE 04
(platelet-rich fibrin; PRF) & A=) 7R ofyet,
A7 (endoscopic instrument)S -85t nAeE 9
5 ER71e T AYUX et 847t A=A 5ol AL g 4
! . ol2gt ¥gl= ofw| A=A 7.0 w2t
A HAMA7]AL glom, ke AISA usat A &

K9] $52 53} B HH) A2 A0S ATT 4 9
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_J_;(]

[©)

%

367

References

1. Prato GP, Clauser C, Cortellini P. Periodontal plastic and mu-
cogingival surgery. Periodontol 2000 1995; 9: 90-105.

2. Bahar SC, Atagiin OS, Sen SC, Ustaoglu G. From tradition to
innovation: a bibliometric analysis of the evolution of peri-
odontal plastic surgery. ] Periodontal Implant Sci 2025; 55:
365-382.

3. Lindhe ], Lang N, Berglundh T, Giannobile WV, Sanz M. Clin-
ical periodontology and implant dentistry. 5th ed. Chiches-
ter: John Wiley and Sons; 2015.

4. Boehm TK, Kim CS. Overview of Periodontal Surgical Pro-
cedures. 2024 Jan 11. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2025.

5. Heitz-Mayfield 1], Salvi GE. Peri-implant mucositis. ] Clin
Periodontol 2018; 45 Suppl20: $237-S245.

6. Roos-Janséker, Lindahl C, Renvert H, Renvert S. Nine to four-
teen year follow up of implant treatment. Part II: presence of
peri-implant lesions. ] Clin Periodontol 2006; 33: 290-295.

7. Temmerman A, Cleeren GJ, Castro AB, Teughels W. Quirynen
M. L-PRF for increasing the width of keratinized mucosa
around implants: a split-mouth, randomized, controlled pi-
lot clinical trial. ] Periodontal Res 2018; 53: 793-800.

8. Maiorana C, Pivetti L, Signorino F, Grossi GB, Herford AS,
Beretta M. The efficacy of a porcine collagen matrix in ke-
ratinized tissue augmentation: a 5-year follow-up study. Int |
Implant Dent 2018; 4: 1.

9. Lin GH, Chan HL, Wang HL. The significance of keratinized
mucosa on implant health: a systematic review. ] Periodon-
tol. 2013; 84: 1755-1767.

10. A=A1Fet a4 23],

526-528.
11. Lee IK, Choi HS, Jeong SH, Lee JT. The effect of three surgi-

2|FTst, AL FARETAL 2020. p.

cal therapies to increase keratinized mucosa surrounding
dental implants with peri-implantitis: a pilot study. Medic-
ina (Kaunas) 2021; 57: 1093.

12. Chambrone L, Tatakis DN. Periodontal soft tissue root cov-
erage procedures: a systematic review from the AAP Regen-

eration Workshop. J Periodontol 2015; 86: S8-S51.



13. Tatakis DN, Chambrone L, Allen EP, Langer B, McGuire MK,
Richardson CR, et al. Periodontal soft tissue root coverage
procedures: a consensus report from the AAP Regeneration
Workshop. ] Periodontol 2015; 86(2 Suppl): $52-555.

14. Stein JM, Technique de tunnélisation modifiée: options et
indications en chirurgie muco-gingivale. ] de Periodontol
20115 31: 19-31.

15. Stefanini M, Marzadori M, Aroca S, Felice P, Sangiorgi M,
Zucchelli G. Decision making in root-coverage procedures
for the esthetic outcome. Periodontol 2000 2018; 77: 54-64.

16. Rimbert M, Barré R. New surgical approach for mandibular
anterior root coverage by modified tunnel technique with si-
multaneous frenuloplasty: technical description and 5-year
recall case report. Clin Adv Periodontics 2021; 11: 155-160.

17. Blasi G, Monje A, Mufioz-Penalver J, Oates TW, Avila-Ortiz
G, Nart J. Influence of vestibular depth on the outcomes
of root coverage therapy: a prospective case series study. |
Periodontol 2022; 93: 1857-1866.

18. Basma HS, Saleh MH, Abou-Arraj RV, Imbrogno M, Ravi-
da A, Wang HL, et al. Patient-reported outcomes of pala-
tal donor site healing using four different wound dressing
modalities following free epithelialized mucosal grafts: a
four-arm randomized controlled clinical trial. ] Periodontol
2023; 94: 88-97.

19. Wan W, Zhong H, Wang JJJoE, Dentistry R. Creeping at-
tachment: a literature review. ] Esthet Restor Dent 2020; 32:
776-782.

20. Alkan A, Keskiner I, Yuzbasioglu E. Connective tissue graft-
ing on resin ionomer in localized gingival recession. J Peri-
odontol 2006; 77: 1446-1451.

21. Bertoldi C, Monari E, Cortellini P, Generali L, Lucchi A, Spi-
nato S, et al. Clinical and histological reaction of periodon-
tal tissues to subgingival resin composite restorations. Clin
Oral Invest 2020; 24: 1001-1011.

22. Cairo F, Cortellini P, Barbato L, Masseti L, Mervelt ], Nieri M,
et al. Long-term comparison of root coverage procedures
at single RT, maxillary gingival recessions: ten-year exten-
sion results from a randomized, controlled clinical trial. ]

Clin Periodontol 2023; 50: 511-519.

368

23. Bertoldi C, Consolo U, Lalla M, Zaffe D, Tanza D, Cairo F, et
al. Long-term stability (21-30 years) of root coverage out-
comes using sub-epithelial connective tissue grafts at single
or multiple gingival recessions: a longitudinal case series. |
Clin Periodontol 2024; 51: 2-13.

24. Kim SM, Choi YH, Kim YG, Park JW, Lee ]M, Suh JY. Analy-
sis of the esthetic outcome after root coverage procedures
using a comprehensive approach. ] Esthet Restor Dent
2014, 26: 107-118

25. Mazzotti C, Mounssif I, Rendén A, Mele M, Sangiorgi M, Ste-
fanini M, et al. Complications and treatment errors in root
coverage procedures. Periodontol 2000 2023; 92: 62-89.

26. Alarcon MA, Moses AX, Palma D, Garcia-Roncero H, de
Carvalho PF. Unusual complications at the recipient site
following periodontal plastic surgery procedures: a system-
atic review. Clin Oral Investig 2022; 26: 5595-5600.

27.1ee Y, Lee D, Kim S, Ku Y, Rhyu IC. Modified tunneling
technique for root coverage of anterior mandible using
minimal soft tissue harvesting and volume-stable colla-
gen matrix: a retrospective study. ] Periodontal Implant Sci
2021; 51: 398-408.

28. Kim S, Han HS, Kim H, Kim H, Seol YJ, Cho YD. Long-term
assessment of a modified tunneling technique for root cov-
erage in lower anterior gingival recession: a retrospective
study. ] Periodontal Implant Sci 2025 55: 115-126.

29. Matvijenko K, Borusevicius R. Comparison of tunnel and
VISTA techniques for multiple gingival recession treatment:
a systematic literature review. ] Adv Periodontol Implant
Dent 2024; 16: 49-54.

30. Gonzalez-Febles J, Romandini M, Laciar-Oudshoorn F,
Noguerol F, Marruganti C, Bujaldon-Daza A, et al. Tunnel
vs. coronally advanced flap in combination with a connec-
tive tissue graft for the treatment of multiple gingival re-
cessions: a multi-center randomized clinical trial. Clin Oral
Investig 2023; 27: 3627-3638.

31. Tavelli L, Asa'ad F, Acunzo R, Pagni G, Consonni D, Rasp-
erini G. Minimizing patient morbidity following palatal gin-
gival harvesting: a randomized controlled clinical study. Int

J Periodontics Restorative Dent 2018; 38: e127-e134.



32. Ferrarotti F, Baima G, Mohammadi G, Carboncini C, Ro-
mano F, Aimetti M. Peri-implant soft tissue increase at
small buccal bone dehiscences with either volume-stable
collagen matrix or connective tissue graft: a randomized
controlled trial. Clin Oral Implants Res 2025; 36: 846-858.

33. Shirakata Y, Nakamura T, Kawakami Y, Imafuji T, Shino-
hara Y, Noguchi K, et al. Healing of buccal gingival reces-
sions following treatment with coronally advanced flap
alone or combined with a cross-linked hyaluronic acid gel.
An experimental study in dogs. J Clin Periodontol 2021; 48:
570-580.

34. Kim CH, Hong JY, Shin S, Shin SY, Chung JH, Thoma DS, et
al. Preclinical investigation on the effect of collagen matrix
with polydeoxyribonucleotide at buccally positioned im-
plants. Clin Implant Dent Relat Res 2025; 27: e13411.

35.Han HS, Lee JT, Cho YD, Kim S. The activin/BMP-2 chi-
mera AB204 promotes periodontal tissue regeneration in
a buccal dehiscence model: a pilot study. ] Periodontal Im-
plant Sci 2024 54: 322-335.

36. Melsen B, Allais D. Factors of importance for the develop-
ment of dehiscences during labial movement of mandibular
incisors: a retrospective study of adult orthodontic patients.
Am J Orthod Dentofacial Orthop 2005; 127: 552-561.

37.Yared KF, Zenobio EG, Pacheco W. Periodontal status of
mandibular central incisors after orthodontic proclination
in adults. Am ] Orthod Dentofacial Orthop 2006; 130: 6.e1-
e8.

38. Holtzman 1P, Blasi G, Rivera E, Herrero F, Downton K,
Oates T. Gingival thickness and outcome of periodontal
plastic surgery procedures: a meta-regression analysis. JDR
Clin Trans Res 2021; 6: 295-310.

39. RARARE. Tlog71e9] oPdd-fad B7Has 14, 4F
7 [32A] A12023-258%]. 2023-12-22 [cited 2025 Nov 24].
Available from: https://www.mohw.go.kr/board.es?mid=al
0409020000&bid=0026&tag=&act=view&list no=1479466.

40. Lee JT, Lee Y, Lee D, Choi Y, Park J, Kim S. Evaluation of

e+

the mechanical properties and clinical efficacy of bipha-
sic calcium phosphate-added collagen membrane in ridge

preservation. ] Periodontal Implant Sci 2020 50: 238-250.

369

41.Lee D, Lee Y, Kim S, Lee JT, Ahn JS. Evaluation of regenera-
tion after the application of 2 types of deproteinized bovine
bone mineral to alveolar bone defects in adult dogs. ] Peri-
odontal Implant Sci 2022; 52: 370-382.



