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WE . B gl meF%E%da (PRE) B, ARG EKREAT (CGF) B, AR, FERKE
T AR T R AR, 75 RIR202247 A—20254F 12 A 4L 7 P B (AT A T 15 8 09 B8 112491,
BA1128., FRMMIT A E9 A PRFA, CGRAL, AR, BRI, &284], PREZL, CGF4L, AR
JRAE ., BRI & H A T AR AR T 97 R A PRFEL, CGFRE, s RAME, BAIRIES Bio—Oss B iA3L
AFME, AABLESHEEZPRFE., CGFIE., B AR, FRIRE, WA THERER G TIE. &
AL, REMET . AR MR BRIk, AR EF BT REL AR, R RE6AMA, 448
AE¥E. RTFEHE. BRI SRR B THRIEH . KIS RERERISHOLER, ZRHAREHFEL
(P>0.05), 4208 FKJE24h, K548 h, K51 AMATAENIEN> % (VAS) #Forkdk, 4% ORFE L
VASHF R, B ARG AT ME R A 22 # T AR (P<0.05); Q44 VASIFH L, £F L%t
FEL (P>0.05); @4AVASTEY TAARIE, £FALGITZEL (P>0.05), 4EFRGE2R. K54/,
RIG3MAehfiE T BATRRNHK (PINP), [ BBRRIIECHIK (CTX) AFreir, £R. ORE AL
PINP, CTX/K-Fbik, &PINPK-FRAE WS BT 3E KFLEITE, CTXK-FRAJE WS B ia) 38 R4 44K
(P<0.05); @44LPINP, CTXRK-FIER, ZF¥ALITFEL (P<0.05); @4APINP, CTX EAAHILE,
EFHRLGIFEEL (P>0.05), AE6AAPRFA, CGFAEAFTINE ., KPFHK TR TERBM, ik
R (P<0.05), 441EFYRE AT ERGH AR, ZAWMRIF. 518 PREE. CGERL., LR, 7
B RS B AR F AR B 385, A2 PR JEFe CGF AL 34 AU B Bol o 09 7 2 B h B35
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Comparison of different barrier materials for alveolar ridge
preservation®
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Abstract: Objective To compare the effects of platelet-rich fibrin (PRF) membrane, autologous
concentrated growth factor (CGF) membrane, plasma matrix membrane, and bone collagen membrane in alveolar

ridge preservation. Methods A total of 112 patients (112 teeth) who underwent dental implant restoration at Foshan
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Hospital of Traditional Chinese Medicine between July 2022 and December 2025 were randomly divided into PRF,
CGF, matrix membrane, and collagen membrane groups, with 28 patients in each group. During alveolar ridge
preservation, the extraction sockets were filled with Bio-Oss bone graft mixed with PRF membrane, CGF membrane,
plasma matrix membrane, or bone collagen membrane, respectively, and then covered with the corresponding
membrane. Bone gain, pain, osteoblast-related factors, osteoclast-related factors, bone resorption, periodontal
indices, and complications were compared among the groups. Results At 6 months postoperatively, vertical bone
gain, horizontal bone gain, bone volume gain, peri-implant gingival index, probing depth, and plaque index did not
differ significantly among the four groups (P > 0.05). Analysis of pain VAS scores at 24 h, 48 h, and 1 week
postoperatively showed a significant effect of time (P < 0.05), with pain decreasing over time, but no significant
group effect or time-by-group interaction (P > 0.05). Analysis of serum procollagen type I N-terminal propeptide
(PINP) and C-terminal telopeptide of type I collagen (CTX) levels at 2 weeks, 4 weeks, and 3 months
postoperatively showed significant effects of time and group (P < 0.05) but no significant time-by-group interaction
(P > 0.05); PINP increased and CTX decreased over time in all groups. At 6 months postoperatively, vertical and
horizontal bone resorption were lower in the PRF and CGF groups than in the matrix membrane and collagen
membrane groups (P < 0.05). No severe postoperative complications occurred in any group. Conclusion PRF,

CGF, plasma matrix, and bone collagen membranes promote bone gain after alveolar ridge preservation, but PRF and

CGF membranes are more effective in limiting postoperative bone resorption.

Keywords: alveolar ridge preservation; platelet-rich fibrin; autologous concentrated growth factor; plasma

matrix; bone collagen

P H AT E B B R A Bk 1 Ty
RZ—, BREHIRIR T R Z I AL 18 H g . 5
SRR Ihe, B E R D R ThReY . WF
FERW, IF IR BRI o i 20 20 B 4 25
T TR E I A AR B B I AR E A B R F
FERB, AR IR S BUR B A A s = 5 R Y
Ak Rz 8 R 3R, W R T Z K,
] 1B R, BB 28 ICa oot &Y
IR FEA  (alveolar ridge preservation, ARP) TJ PER'S
B Pk 8 O A R, R TR S AE
AR, REESFH AN, WERRRA, BE
WA & A R A 8], e ZERh AR R BEE R4
BRI Bio—-Oss B #3IIf K £ FH T 2 k4t 45
2, BARWOME ., TR RS (HA
FEARGE , ER RO A AE RER . BEEAR
FAF Y S A KUK B R L 52 WRHT B R A RICRET
Ji B T AT s EOR X 1 L B o Ah G L B RE N
A AN A A, B g RS RS
SN = 2 2 i i S | L 5 R NV S
Yy & A o A E RS TR R AR I R =
e — R, RO B R E /R A 4EE A
(platelet-rich fibrin, PRF) B A A gE A KA T
(concentrated growth factor, CGF) JIRE LI 2 3
B TR A 2 R U DR AE AR TP B N ASCR e 22

I PR B AR bR B 58 5%
1 AREFE

1.1 —H|&ER

PEHL 2022 4F 7 H —2025 4F 12 A 764 1 7 =
BedeZ Mt e E EE 1126, B 112, K
6L B, LEsEl; k18 ~65%, Fy
(48.73£6.69) % . KHBENLECT-R1K 5 PRF 41
CGF 41, FEFME . IR, 4528 6, 444
1. PEF I . AR EAEEC (body mass index, BMI)
MDA I EE, G 2T K, 25
WG 4= (P>0.05), BRI (L&),
ARFRAEREACHZ R SHAME L (KY
(2022]) 3325),
1.2 WANSHERTRAE
12,1 Aiadrk OREF KL, QKA SRR
OF KU 55 B >3 mmy QIR B AEAE = RE R LA b ik
s @XUMAR A TEH 3 (O3 [ BRI 12 2% 23 43 9
[ e 1% ; @FEW18~65%; DBHEMFBE
B A A .
122 Hedrfe  OFTELRIHET L, Ok
WL WELA LR Qi B AR R I TG
il s @FEIM DI RESE bR =8, U ERA M, |AIE
CHINT R TE . N B R B i 2 55 1 VRAG 16 7
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R1 AHBEMMABILE (n=28)
) RIS e B BVt T —— jﬁ LS ('Zé -
PRF 4] 48.06 + 6.71 13/15 23.06 + 0.91 4(14.29) 2(7.14) 10(35.71) 12(42.86)
CGF4 49.15 + 6.08 16/12 22.58 +0.83 5(17.86) 0(0.00) 12(42.86) 11(39.29)
e 48.43+5.92 18/10 22.69 +0.76 4(14.29) 3(10.71) 11(39.29) 10(35.71)
JBe S 2R 49.31+6.51 14/14 23.07 = 1.12 3(10.71) 2(7.14) 12(42.86) 11(39.29)
FACA 0.246 2.124 2.129 3.642
P 0.864 0.547 0.101 0.933

Y QGBI @R NEAEEYE; Of
W IE) B i 5 @) 8™ H B B AL 5 @A BRI
S A R s B A 259 5 Q0% H IRAE>10 32
HHE =547 . KHEImA (5 8 =4 k) . B g
MERB, A AS O S B4 28 (plaque index, PLI) >2,
M AR IR 2%
1.3 &ITA*E

ARHTHER : RHET LA, 4858 H 3 W/d &
A CEWK W . PRFBEHI 4G . AR HT 40 min SR 4E H
N ER KL 10 mL R4S, RHTEE, 2 750 r/min &0
10 min, $EECP 2R AR, —hnS
Bio—Oss ‘B MR A, 53— 10 2 Fe 5% T 5L il B Jie
Y E T AR K b & Y, COF B il 4% J7 35 TR
PRF 5, CGFEERYE.0Z%00 2 700 r/min x 2 min
2 400 r/min X 4 min, 2 700 r/min X 4 min. 3 000 r/min X
3 min®, LI RE BT A, R R AR R TR DK
48 mLIFTE A & FH M 2R L R L AE, T i 2R AL
il £ F 5 58 BUbR HE AL BE B0 AR B, 3 B AR TR
A5 M0 3 5 A ORI R . O &R
B 1 2 a2 6 0, 448 T L4 R R 46 1 min
I 0 e 11 3 ST, IO A AR AR B R K
Hgs s TR A A K BT B 5 JS 5 0.25 ¢ Bio—Oss
W TR AT AT, T I e VRS I o R v R
il A5 2 A B R R, AR T TR bR LR AE
JI2 Ji I V6 FH 3 -+ Geistlich Pharma AG A= 77 1 JF 32 Bk
AT W B BB (RS b 4« Geistlich Bio—-Gide, #1
M: 25 mmx25 mm, 535 : 30802.6/500467)

TS LR AEAR . R R, YERE M Y0
VBRI, BB, MEeks, IEH R .
ek k. 4 4 ERE S K XTI B PRF=Bio—Oss ‘B
KHEGY) . CGF-Bio-Oss BMNEGY . 3K HETT-Bio-

Oss TR AW . B I JEUR —Bio—-Oss ‘B 43 TR A3 7y it

FEENAE S, BRI AT A R R IR T K P
o BHREGERE, AABE B2 S PRE
B, CGF B IR AL . A I . Rk R A2
A BE 5 R0 E] BT 485 OCH R 0. RIF AR S RE
WA D7 A OB (BTN 5 2 B AT BR A
w25 031022772, BiAS . R O7) K HIRER
2 ve bR R PR R R o B ()7 M — R 2Ll 25 A
PR, 25k H20030434, FLAS : 75 mg), Tl
Bii BTG o RS 24 h J5 45 5 5 B W 2R 2F
RIF 10 ~ 14 dPFk .

AR . TR RAAARG 6, 455 BHEE
B RN RE B OO b OF R B R S DU VTAL 2 PR B
SRR . AW B E G A L
(Straumann) BL ‘B 7K E4EE R e fpAE AR, # TR
Roxolid ™k #5 & 4, I K ML EE FHAR AL BLAS .
733~48mm, KEFS8~12mm; KRG —Frififbi
VEVLAR, R AR A AR ™A% 4% 4 7E 35 ~ 45 N-cm,
JA T AREAE . PR A RS KA A S B — 2
13 JR R IR T R I, Y R s AR U0 1 Bk R
T S 8 R DX BT, A AR AR S T DL A 4k
HGRAEIE . MIAR 3 ~61H, BEMECS 7,
TR BEE .
1.4 WEIERR
141 ERE FMEREARE6NH, EAEH
JE W CT (cone beam computed tomography, CBCT) ,
WWFEARGERIZIZARG 6417, 252418 W 27 R g
AR KPR R AR R B
SHIRYT IS B 2
142 AREkEsm  FRERIAARE24h, RJ548h
FARJE 1, RAMSEBALTE 5375 (visual analogue
scale, VAS) TFAG B EH MIEMEE, K4 0~10 57,
TR AR 7 B P R B Dl
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143 SBEiEAs FHEIERARE2H . RE
4)8 . RJE3AA L REBESNEFR K3 mL,
3700 r/min #5012 min, Y B2 M0, SR FHEGEX
G 5 W8 T 36 ARG 00 S 400 5 O R A A G TR
AP R, R A0 PR A T 075 S N iy
AKX (N—terminal propeptide of type I collagen, PINP)
KAV, R A0 PR A T B D A2 B C g IR
(C—terminal
collagen, CTX) 7K,
144 Bk FEARF6AMH, HACBCT, id
BIENEEN SR =0T
145  F AR MEBEEeAN AN, KA
A& [l % 2 iR 45 %L (gingival index, GI) . #R2 IR JE
(probing depth, PD) A PLI,
146 RJGIHAE 0 AW LR TR A AR
JE Y . AL A IR RAE I R R A .
1.5 HIEFE

B 43 Mok A SPSS 21.0 G i . iRV RL
DIIE = it 2E (xxs) F0R, R 2250 Bk
AN BB 7 2200 B, PP L Bonferroni
RS TR LI (%) Ron, W X
K. P<0.05NZRAGITFAR .

2 R

21 AABHESIEMRIER
RIG 64, PREZL . CGFZH . K IR 28 i
J B2 ) T R . KOT R  E  E ARRE
WA, h2mir, ZR¥UERIF¥EXL (P>
0.05). WL#2.
22 AAREEREEENTK
AHBHENRIF24h, RIF48h, RJF1JHM
VAS W43 WA, SR FH 3 &2 0 &% 3 19 O 22 0t
S5 DON[E B ) 5 VAS TE4S ek, 2% %A 43t

cross-linked telopeptide of type 1

F4 ABREARERE S PINP.CTXKFELLE

®2 AHBEESEREER (1=28,xxs)

41531 A /mm KA A mm B AR B /mm

PRF 2 221041 0.99 +0.21 642.05 + 109.31
CGF4H 2.18 £0.35 0.99 £0.23 633.58 + 121.04
FEI AR ZH 2.06 +0.46 0.97 +0.25 637.85 + 126.72
JBE IR ZH 1.97 +0.52 0.94 +0.23 636.09 + 124.15
FIY 1.783 0.294 0.025
P 0.155 0.829 0.995

2 X (F=165230, P=0.000), £ 4 AK5KFWH
VE4r Bl (B HE RS 52 2 7 T R i #he ;. D4 41 VAS I 4y
i, 258t 8 X (F=0.108, P=0.955);
@4 H VAS Ak fa s b, 2R EGITFE X
(F=0.401, P=0.878)., WL%3.

®3 ABABERFAERESVASITESELE

(n=28, %%, x+s)
205 RG24 h KI5 48 h RJE 18
PRF 21 4.06 +0.53 3.96 +0.47 3.21+0.34
CGF#H 421+0.59 3.90 + 0.45 3.16 £ 0.29
FEIAR 2 4.08 +0.62 3.85+0.43 3.18+0.28
JiE IR 2H 4.15 +0.64 3.89 +0.46 3.20+0.31

2.3 4AARFPINP.CTXKFEHZN
AHBHEARF 2. RF48 . ARJFE3AHBMm
16 PINP. CTX /K He, R E A2 0 Bt 19 Jr
Zorr, @58 O E &S PINP, CTX KK
B, ZRHAESIEE L (F=242.955. 5964.026,
¥1P=0.000), 44 PINP /K F-FfiA J5 ¥k &2 s (] ZE
Fe2e Tt CTX KV Bl AR J5 1 52 BF [ S 4 457 25
fiK; @44IPINP, CTXKF- Ui, 27 a 50015
Y (F=3.653, 8052, P=0.015, 0.000); 44
PINP, CTXZEfbia#h b, ZRHLgityE X
(F=0.567. 1399, P=0.756. 0.216). W34,

(n =28, ng/mL, X+s)

- PINP CTX

RIG2 R4 RG34 A AR5 2 KI5 4 & ARJF34A
PRI 125.63 +32.08 182.59 + 60.35 262.32 = 62.53 8.64 +0.85 569 +0.51 2,03 +0.25
CGF4L 129.51 +29.74 188.47 +54.16 269.51 = 60.73 8.15£0.91 5.65 +0.47 2,09 +0.21
SET R 116.02 +24.17 156.32 + 49.81 259.31 62,51 8.89 + 0.63 5.87 +0.39 223+0.15
Je A 11234 +25.06 150.04 + 50.17 254.32 + 64.08 8.72£0.86 5.84 +0.33 226 +0.19
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B, G5 NIRRT R DR A AR ) O PR HE

24 AAREBRUENZWL
RIF64H, PRFZ ., CGF 4, FEJ5 4 f e
Ji S 2 1 0 R RO e R KO IR R, &
Tz, ZRWASIEE L (P<0.05); PRF
H . CGF AR5 1Y 3 BB WO MoK B Rl 3
T ITMEAL . IRFEBEA (P<0.05). W5,

x5 AARFEREELLER

(n=28, mm, x+s)

4151 EER= e IR A
PRF 4 0.51 +0.26"? 0.23 + 0.09"?
CGF#H 0.48 + 023" 0.20 + 0.08V?
FEJFTEL 0.81+0.19 0.41+0.10
JiE IR 2 0.84 031 0.43 £0.12
F{E 16.222 40.956
PiA 0.000 0.000

s O ISFIEA FLAEE, P <0.05; @5 I JFUILH e, P <0.05,

2.5 AHEREBEFEIEIRILE
RIF64H, PRF4L. CCF 4. HJ5 B4 ffig

JRNEZH G, PD. PLIKF-Lbi, &hEmir, 5

Vgt L (P>0.05). W6,

#R6 ABRFIFTEIEREE (n=28, x+s)

451 GI PD/mm PLI
PRF £ 0.97 £0.25 2.34+0.26 1.09 +0.24
CGF 0.91 £0.27 227 +0.24 1.03+0.26
L sZH 0.93 +0.22 2.31+0.27 1.05+0.25
JBe I s ZH 0.95+0.26 2.29+0.28 1.08 £0.27
F{ 0.297 0.361 0.326
P 0.827 0.781 0.807
2.6 AEREHAERERF/R

4 BEANJT R HE IR, BRI
ARIGELI . PIRAFAEIR, SRR T IR AE R 2k

3 iHip

G5B 2 A BRI B T OF M U A R
M5k, BERSA AR AT ZF AU, HE 5% oF R UGS 4 1
U G & 1 I TN DR = g 2 Ve SRR E RN = i
FlRh s . AR AT AR & s
LB I A o i A, Herh AR R AR i A Y A
B R BN, N ZEEHSN T ARRE, &
Bl . WK BB AR [ Bl SR R

o T DASRE (R 2 0 B o, GRS N B R e X
Wim, HSAKREMESERE. A TENE
B A B B AR R o T G i HE R B R [
B R G R 1R85, I ff 1238 W R R 1 N B
BT R o I DL T R R A A A A A
Z R, AREAR W LA R K A R Ao o R S 3K
HWHZMBR., HAI, Bio-Oss & #1EN—F FFE
B bk, fEd e Z i FHJC Az . Bio-
Oss Bkt L0 AL i il e, B RAFRZE YA
MR AR, R AR R
PR WM, WS, BT Bio-Oss B # H A 28
LA SR A5 R 200, RERE M B B9 I A Ak &
Y A R PR EE AR A SO 8 . (H B4l R Bio—Oss
Ok T R R AR th AR AR I RV, 5 i 1
WO . TR, A RO A W B R R e
HRBLTE , B I PR B 2 3 iR JBURF 5% 9 B A5
KRR BR, 4B ERFE6HWER
B KPR R SRR A, R W PRE
B CGF I i S e | B i JAE s 1oy FH - 4 A s
TAEAR T, BEAE IR B JF 2 R 0 B 3 & 003597 B
Fro BMELESBFSYHGE , PRF 55 5 05N T
TSR AR b, ARG 64 H 25 F s i B 4 =
3R (227 £0.48) mm, (1.98+0.36) mm. #Xff
BT R BT, I A R R i R RRAR B2 2F A s i
B, ARJF 64 H A TEEE AL (0.95 +0.86) mm,
RIS IAE , I 2L R e
FAR, Rig6AA, B8 mm &b 2l 1
AR (332942 874) mm* K E (4042
3260) mm’s DALY S5 AW S RAT . W54
B, PRF B B3 [ B I & Ak, & % i/
M. FIAM . P4 o R AE KT B /i
U5 A K B F R AR e A K B 7 A 2 R AR KR T,
FE 1% ) %R B AN B R MG A S A4k, (R it R R A
BT AR COF RS L T PRE B, HH ] 45 4 72
TR T Z0 s 0l ER X, R8T E®EK
FE RN SRR F . ISR, COF B A
AFEE M/, AARMTgEEA, Higrw
ZMmENEAEKHET, KESRERKERTEZ
FAR 5 P 2R W AR B, OB A0 M 1 3 5
grAe, AR ERT A AT R, R A A i AR
I35 35 J S 2 e e S 4 I 0 Ak B R A5 4
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R L AR, RENS R T R R I — A R
SEIY =R, SRR R AN B L A RS R
B, TR) R 3E S B R RE Ok A v AR A B
PEHEJR AR B AR B TR ph R AR e SR AR il
B, B R A YA A AL R B, REE S
HHRT A, FE o L 450 0 Bl 40 i
S (A N (B = B 1 A

240 6 R A 0 AR Bl A O e
R AR S5 P AR RS I3 . APPSR A5 R R B,
FHEWSIRAEARTG 2 . RIF4H . RE340H, 441
BE N PINP B 2T & s, $oR TG RAEAR G
4 21 BB CE A R IR RS I, S 5 R
B, ST R AN M A B R B R . AR
FKEM, RF2E, 4HEBHENCTX KRR, R
JFAR . RIG3ANA, 44 BF M CTX KF 2 TR
R ARG REN, KA R RFANE &
PESRE RN, fEX—d R, BEE AL, R
HESR A8 A0 B e AR A U™ B
BB M RE B W K A B 5 A R s RO A R,
B 200 ML T P 8 3 e A A M 2R s, RS
B A R RR S, R AN Y R 8 1 T AR
KRS, AR 4 R B R, PRF4LYS COF
Y AR OF R B W AT I T R R I SRR A
4 20 B E M CTX K P A e B R A ) 22 5, (EACHIE
FEARPE— M P L A S, 1 R BE I A LA
2H N 22 M) 25 S5 IV CTX R B4 B B4R hR o
FLAR AL 5 2F R JRy 38 SAR 2 WO i I AN 58 4 X
N, P, PIRFebRN 45 A M. PRE. CGF T &
A KR 0T R E I ORI S R R 1B B MR
B EESR, WOARE e, PR
TRAE ATy 5 i — 2D WE S i . A BF ST 4 R R B
PRF 41 . CGF 2 B35 Fia A 5 B MoK Ak, 136
B PRF . CGF BN T A R s 7 s AR A AR oA B
FREACFAE AR S 0B WSO o 43T S A U
SRR T B R RO IR A O B,
FE J5 S A SR AE A DG I R 52 b, AT 243K
P e B8 B RSN H I % 79 PRE BB CGF B, i
EE R R R, A B TR RO AR 0 T

AWFFEHETT T PRFBE . COF BT i 5% 58 5 it
BB JE AR RIS R A AR R R ROR R &

Toft £ W 46 52 55 49 BE 06 3k B At HE 28 Rl U5 1 4 i IR
57 B 5, {H PRF JBEH CGF JBETE 30 1 AR J5 B i Iy
T AT RS O 3 o AR SIS A AR — i R R A
AT ML PINP . CTX FEZR A, AL AT 43 #r
ARG B AR TI F e, Tk AR ZEARS
AHE bR A AL 22 8, (EAHE S L " 48 BEPL 734 5
TR R, ORAIE 2% 4R F B AR 2 24 A
H AR T WG bR, X054 e
WA R teAh, AT REUI KA R, B=
B rOoRE . JRgknlid 2l . REEAR D K
Wt 5 ) BEAIL S BEBIE S, O 1 SR BT B AU S 2 A
W, HE— 2 58 AR CHLRIIE R, 36 UE AN [F] B o b1
A 22 3 15 TR

& X X B

BN MR, AR . A DL AR AR IR A B 2 B
P e B B RRCR A (0], R BRee B 2, 2022, 50(2):
235-237.
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