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Abstract

This review discusses recent advances in surgical protocols for alveolar ridge preservation (ARP),
aiming to mitigate alveolar bone resorption and soft tissue collapse following tooth extraction. It
focuses on biomaterial selection, socket classification, socket sealing approaches and healing time,
while assessing their clinical effectiveness and limitations. The most recent classification system for
extraction sockets categorizes them based on the morphology of the surrounding bone walls and
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the surrounding soft tissue defects. Some studies suggested secondary wound closure reduced post-
operative pain and increased keratinized tissue width compared to primary closure. Also, there is
a positive correlation between the healing duration and the amount of vital bone. Future advance-
ments in alveolar ridge preservation should focus on optimizing minimally invasive surgical tech-
niques and enhancing soft tissue contouring to improve implant success rates and ensure stable
biological and aesthetic outcomes. This review offers guidance to clinicians in choosing effective
and reliable treatment options.
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1. 5|

POF & HAR B AW AEN A TRk, WFRERM, #F )G 3~6 N H FHEERUSCRE, B s oo &
BRSSP EUKT A TS 29%~63%, I LA R K 11%~22% [1]. [FR, SRAZEE
B2 MG, RIS AR . RN R B 2 2 = SRR ek xS R AS S A
T2, — 7 T 2F R0 5 BE AN s FE AN R R AT H IS B TR, SIGIIGIT RESEIT AR W2, 55— 7K
LA JE AT BE T BAL 1 36 538 B AR 28 TR B2 | R HE o A 085 R A7 K (alveolar ridge preservation, ARP)
PRI A B IR, AR TR S NETE TSR IR SRS FARTE2]. SkA A
HARAAHHEL, ARP A& /b 1.25~1.86 mm & B [E A 1.36~1.62 mm & & JEFEAC[3], B Fii &
SRR B AU R B 2], YRR AR R AR, TR AR BRI . A
S I 3 T R LR AF T AR SRR e R, IR R A e i TT T RIS %

2. WABERFEMH

ARP 5 1E 5K IR BT e A R R RE S, NI s2 B AR I S A A MR RL . A=W 7R AN
ARI7E, Horh SR [ A S A B AR 5 AT W IS SR e 2 21 5 N R i (T SR [4]

HHEMR B AR A NS, AE AR MR, SRR ST & A H
AR . AR E BRI OE. & SLE A RS, RN, RAFIAE
Wzeatt, mEBRENESES]. REZAE AR O T B R4, D58 — R R R %
P ARV . H AT IR PR BN B E R A R R A RARSR RS BiE . AT amd A E
PR IR i (2 1)

Table 1. Comparison and summary of bone graft materials
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SR R 51 SRR ARRRR E M AR TG B AR P 5 A 9 2 T A5 2 B I U (R A v s T B B RS
FRHB] - I PR T FH ) Bio-Oss &k A i & A 4 # A )5t (DBBM), H 2 SLu i i i AR KGR IS8, I
FEVFE AU MLAE H A AT B IRV R R A e, B A% 2 PR RAF(7], & H Al i P2 AU FH 22 1) RS A
MoRLZ —, ABAFLEMI 28, PR A ) i L

Bio-Oss collagen 4 10%/iZ i 8 F1 Bt 82 1 2FH 47 )51 (DBBM-C),  BAT RAFHYE A& SPEMEYI A
Pk, % Bio-Oss HAYHE 5 I, InPRES A TR A S R AL SE S W A 52 M X, R T s e
R R R BN . — B SL56[8]44 Bio-Oss collagen FH-FLUAS RIK A &5, 12 Ji Ja Sae 20 o FE s o

i, Nart [958R 4L T HE— B HAEYE, BF 7 &% Bio-Oss ‘H# Al Bio-Oss collagen 73 5T ARP, KIIARJG 5
AN PR A 55 A R IR v AN o8 PRI W BB 2 5, LA 4220 B 388 TR R ML, 229 Bio-Oss
collagen AT %5 Bio-Oss & ¥4 A I R BUR « K4, Bio-Oss collagen % 5 1% JR K 45 44 T, lorio-Siciliano
(101252 45 R A & NEARZ BN T L mm B, %57 PRI R A7 P R R 2

22. EMFREE

[ b S A B 32 45 S [ b S A B 5 V5 T (DFDBA) R [R] Fil 5344 4 T (FDBA), 7T & & 7% S M4
If, REEEEREEAOMEAETHFEINEKEFAR: FHEE5H SR . Wood [11]55 A 7
# W], HESRX DFDBA il FDBA #RREA R AL 7 4 18 & FE Je B fE, {5 19 J& 74 iy DFDBA A 18T & TE Ak
KU E T FDBA 41, H5%EARAEYER &5 LT R FRAE . SR 1T0 B8k ] DFDBA ARE N HTH T B fit
SRS 5] TS, HAR G G 4R AT 3F M A 79 I e DUIE I O 2R A B VR AT o Borg [12]55 A N B A R 2H
G DA IRTE ARP LU ff B DFDBA R TEGR AT . 7ESEPRIGiPKiZ ', DFDBA %5 FDBA 5 H {4k
A R o
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2.4. AITERHE

NTLA& AR AT AR B2 BRI ES , e -BIR — 45 (8- TCPYRIH . A7 AT SU & WA iz kb ] LA
240 M A A i R N B 5 S [14] . BRAE, RBRERES(CS) RN B-TCP Hrrl S5 RHE B, M IR FFRE 1
FAL AR [A) AT AR I 78 A A S 2R

2.5. BEMmAES &

9 A L 908 1) s o A T PR L/ INAR 2T 4E 28 14 (PRF), PRF BUE B3 5 IR B O e 1145, ) 46 I
5, ERAEEREMIE . HZALROREE A R F A K R IR A A KN, nf3E5RA X B G EE 11 &
PEHESR A s R A U AR [15]

3. AHBRARBRFARAAN

ARP ] E I S RE SR, T S AR IS A MR8 FA0A i R S 2 UG ) A 350 45 R R B e B R TR
T, SR XCHUIRE 2y AR, T S BUA ERIMIRE DRt e S 5 A Ui OR A7 R i KRR FE SR AT
WA E 5 A RCR AL PR . Steigmann [16]55 2 MRAF BN F BEIRAS (Ge B JF & BOTR) ¥ 4 1 85 73
NZFPRIY(ST), RIS $EH ARP FARTT RS (ML 1) ST f5 B0 BE Se B8 58, X TRJE >1
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Figure 1. The extraction sockets classification and alveolar ridge preservation procedures proposed by Steigmann et al.
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SN T AR e e S T 1 EROR R SE B A, A AN s () D0 B IR A, T TS AR
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%, 2 EEWSGEIIARAC ) 500%, AT A MG R, VO SRAE IV RUIEAS b AN AT () 2 R 4
BRSSP AL AT B 2, R EAE 4 2 6 DA B S AT EUSN A R 1

4. W BHALTA

R 5 3P 75 TGl A PR, — Pl A st R 4 5% G BOR FH R ZH 2R R O PRARCE 61 1 DASE I
— WA 5y U A B R L SR T o B R R L, SRR R AL AR S A, BT MBS
Vignoletti [18]% 49N KEA S AT Meta 7347, 48 HAERN & BRI BE AT ARP BITEOL T, R
) 1 P 1R 2 R 0 7T 5 P RSB TR G /s o 6 b, Aladmawy [19]55 1) B AL G RETT ST 52 4L 7 A0 I 1)
R, WFIE ORI, R FDBA RUANFIWRISE, sk hithss & HE R e S H e HeE 2, 12
AN GRG0 OF R B T BRT R A T AE IR R . (B AT R SRR AR S 412, Barone [20]%5 £E — T
BEHL RS SR B R AN RSB S Sl ARP TR, 1058 4R P AN B 2 e S e B R 1
Fa A, St R ALE B S sk 4 A BRI A, 3 a0 4L i I ) v AR
STHREA/IN . S 2 20 M s I NFENLX BRARES, 6 HJE, fudhsd o 4RI ek dn & 4L o5 Al i 5 5
M ARG v 22 22 [21] . I HA— S Meta 73BT AR ARG BSOS A BEVEAG BRI S5 AR, fHIR
At ) AL ER IS I — WA, AERIIET R R A B R B i i, W 4h SRR R 2 RS PR R R
FARE, HWEHEEMMR22]. ik, 3 EHEERHIFBAE S ARP.

4.1. BIKhIEsES

A2 E NN ARP G 117225 35 P 6 T8 B 28 G B E[18] [23]. Pang [24]Z 49N 30 4 B HEATREHLT
MRS, S0 2H R FH Bio-Oss k0 78 S 27l 53 7 a5 vT WROSCE, sk bt &, X IRAUNIRE 8 B8 S
Ho 6 AH G R R TR B DA AR SR 2 B b . B SCAR[25]48 % 16 ANMEEE R
TR BE A AL SR TR AT, RIGLLEH DBBM 454 RIS S (Bio-Gide), lik4Es, XHHRAR T & H
SR, 6 F a0 Ao FRALU A B = B, ASCE RIS TIAR 77 1 mm A4 mm A 2188 58 B3 T

42. BEREABEYESLE

5 FH B AR AR FE AR S5 O 5 AME R R BT e 2 B 1, ICREAME ARP ARG R AR EFEA
/2. Botilde [26]155 1) — TUHTHE TR 78 AN, KA 258 VB BRI A8 AR 58, IS4 4 AL 23R 1) DL 1
R 6 TS M4 B2 18], [lis s s . BARGE 3 WL T HSRAHNERE, H
3 BlE A e =4 PR R S, WAHSE BN, Lorenz [27]28 R ML 1EXT 19 A ARG 447 AT
ARP, KILFHFARTT Lmm. 3mm. 5 mm &0 R Y5 708 1.27 mm, 0.81mm. 0.5mm, $ZHZ1
-9 0.7mmy 0.43mm. 0.18 mm, {E&SH LKA, FURK A LV R 1AL A0 A6 2T AH R 10 0] 1 B
Ak, PRI B R 45 45 H R AEY)(S-CTG) AT £ — B P2 B L AME I B 2 2R WAL, I b 2H 23384 JE b
PEFESF#ES 1 mm. 3mm. 5 mm 705ik 45%. 47%. 64%.

13 BEERRREEMNIFHARA

P Bk ke ™ 5 4 i A GV KK g, RAS BN AT V) O DL R B RA S D) 1, AT 3 A J5
A R tbAt, Seahidlss &0 S SORIM ISR & e RS A0, 3E 1M T BV £ 10 4 434S 2 L 2 5k
REANR D BERRHABEYE FR T B BEETRAb IR, (HAFAETTRERE RS AR IX . W
S, ARSI S R AE 5 ki o R S B i TR L S (CM) T iz A T AL 45 5[ 28], Maiorana [29]4
Xt 7 % BER T MRS K] DBBM I K CM RifiE w5, Ebss e, miales. AE2 A
CM Wi AR, 6 i o2 o o i i L v 3 B oy 1) 7K P B FEE O i B AR — B
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Kotsakis [30]%5 & & (11993 14 15 R F B RERR 45 (CPS) B A F1 CM 2 il e AV s o 85, TPl &,
WAFRRMLER: AR5 18 HHLIF M /R CPS FIUkLFE Bl #T A B 5 oA DX 3808 A i TR A 22, B e &
ANGEBA — 2 (R R R AT

A, AT RS A B WAL B i Lt 32 FH T 4 85 5 A [31] « Arbab [32]43 312K FH 2% DU 98 £ 0 (d-PTFE)
AT RS RS RN AT MR USRS 7 25 4K S B RS R R, 4 H R P RIS v A S AR S R E R, HEE TR
B R R R TG 220, s AT RS AN AT RS TR AR A R S R Ry . A —
T Meta MW 7R, 5 EAREAHIEL, A R RS S FR R 4E A AT RSO AT IR 2.19 mm KA
WCHSCRR 1.72 mm T B 1) W [33] . SRT P AR AL A R B, RTIRISUIB AR, oA IRl SCHEME, (H AT R4
MAEMIARR L, ARG IR . AT NIVERCR . A FR e, (8 5 LA R & ) . Uik
VU L) (e-PTFE) B FE I, BRI WU K RIG N, I8 & B 7]

5. AWARE

Wt 5 2 B 1l 5 B 0] 5 5 22 1R AR 2L SR 5 /D R kB B8 L) 2 TRD A7 A BH SR R AH OGP . Nelson [34]4%
I BE L FEARIG S T M S, %W 7Cf 38 B E A NE A A4(8~10 J&)FIK & & 41(18~20
), WL 70% FDBA F1 30% DFDBA B4 d-PTFE AT ARP. B Jo 76 AH S A 18] 5 T g Ahk I [5) 35
BUEARAAT A0, RIG 45 R oR 18~20 JA 5 ¥ T e il 8~10 FAMIWif%, 15k B3 R AE 47 Ui o
8~10 JAMI—2F. Zellner [35155:% 1 1 5 A AH A 51500 ARP, Z5SREW] 12 A&l 4 A& A
T BB S 1 0 (51.38% vs. 31.39%), Fk B4 FE A MU B S k2> (18.04% vs. 40.38%) . X UEHIF 7T IR IR R 5
AP B AT, (HOC TR RN BB A B S s A - PR RO R MANE R, HE
- PR A A AR KA BE F3d 52 B AR DRI AN R IS0 500, PRI T2 150 B 8 G B[] K g G ) T Pk
Moghaddas [36]%5 538 £L 28 U AP Al 7R84 i (R N EAT, SRR A5 R 4 A4S 3 A4 R#ia e
HRIEAR—F. R, FHEHEEENMUSEARAME, EZHFZRENLH, SEFREE, 2
BB ESCE TG Ft, SCTMRERHLITIERE, Jung [37]4& H 4R &8 39U AR k451 /N T~ 50%H
HVCK ] ARP AT ZURAT 5 4~6 H R, 1M 44K 5 &8 JU B AR 45K T~ 50%H, MIEETE 6 H J5
. R, HArlR F3 i & g B e ARP 5 6 H TR .

6. B RH KRR R

RS R AR (ARP) T RE HH DU 2 B IS E R MEAMRL 5% IR AT S5 0 RAE » 1K eI ACRE 2
HPRBAR B BB BRI MAPERE PR o i A AR ER B U 3 1 ST 0 . AT U
Bt 5 T e A B LI AORE U LA A AN RT IR SO (U e-PTFE 81 d-PTFE)I, 555 W] e 5 BUBHL A
WRUSC. AbBEXS SOV SR S M. R/ O GY, WIHA O M UR A b e, (2t — A
AR T KB GE, NI BB R ER RS 7y, WA RS BRI B 2k RN & T HUE R B v A
FnsE D E LSRG EYSEF RIONIIK . PRI . AbFR RN ST RI ARG B, R IR G
ARG AR AR B e EEERATRVITEIA, ARG R, JFERIFM R BREMEIER
ZWTIRAE S, OB RARESEE A L. LHENFNRE 1~2 HES, HEERLD, 7T
MEES; BRZFATCMBEFENEET AR, PIRFERNHE WA R, EHEE 3~5 KRATHIER. 4
BAOLEUKE AR SRS 25 (WA o5 ) L AR s Sk AR R, P BN PRl 54T U, R AR AREE.

7. INEERE

FHEWORAEARAG ZF007 5, TTIA BT FUIE IS — W R BB A VB o e RIS 2B MR A
SRR T RS REILES . SOF AL AR MR LSRR, RFEaEFARI L. KLk, o
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