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Abstract: Objective To explore the effect of platelet-rich fibrin (PFR) combined with minimally invasive surgical technique
(MIST) in the treatment of vertical bone defect in periodontitis. Methods A total of 96 patients with periodontitis vertical bone
defects admitted to the hospital from January 2021 to December 2022 were divided into a control group and a study group
by random number table method, with 48 cases in each group. The control group was treated with MIST, and the study group
was treated with PRF combined with MIST. The clinical efficacy and adverse reactions of the two groups were observed and
compared, as well as the changes of periodontal measurement indexes, tumor necrosis factor-a (TNF-a), C-reactive protein
(CRP), and interleukin-6 (IL-6) levels before and 6 months after surgery were compared. Results The total effective rate of the
study group (95.83%) was higher compared with control group (83.33%) (P<<0.05). At 6 months after operation, the probing
depth (PD), Mazza bleeding index (BI), clinical attachment loss (CAL), gingival recession depth, and alveolar bone defect
depth in the two groups were lower than those before operation, and the PD, CAL, gingival recession depth, and alveolar bone
defect depth in the study group were lower compared with control group (P<<0.05). At 6 months after operation, the levels of
CRP, TNF-a and IL-6 in the two groups were lower compared with before operation, and the study group were lower compared
with control group (P<<0.05). The incidence of side reactions in the study group (4.16%) was lower compared with control
group (18.75%)(P<<0.05). Conclusion PRF combined with MIST is effective in the treatment of vertical bone defects in
periodontitis, which is beneficial to improve periodontal indexes, inhibit inflammatory response, and has high safety, which is
worthy of clinical application.

Key words: platelet-rich fibrin; minimally invasive surgical techniques; periodontitis vertical bone defect; periodontal guided

tissue regeneration

TR RNT AR F RS e P 5 VAR,

A RNE AR ST, 2 R . T R R 4
L F s AR R B R . R IT B AR N R 2
P F AR IR A, RN EE FHEATAR
(Guided tissue regeneration, GTR) AJ5FHALLHE
R, HIFWOB4E S SR B TR T
FARTIKRE, FEISMHEAR (MIST) TR L RAFH AL
S, HEARIGIN PSR, EEE ST,
WEAR I A B B R A A i, (SRR D . AL 5
I RORE, & M/MRA S e (PRE) BEIESERES S H A
HA. IREIHESUEE" . AL HTPRFBEMISTR
7F JH 9% 2 B SRAR R IG R YT R DIARE LR .

1 BRAAE

L1 — gkl RABIECZRIER/R202141 72022412
H B3 = BRUSUIR 196/ 2 J& 9 3 EH B A o x4
Mt dl, S48l xR B214l, L27l, i
25~58%, PR (36.43+3.15) % BFFLH: H230,
225, FHE26~57%, PIJERS (36.49+3.2D) . Pl
—RERIE, ZRTEGUFFEE N (P>0.05) . RFFAEE
BLEsAAC B RS i At (/LS Y20210115) , firfg &
BB AR,

1.2 g9NbR#E: OWRHE20184E 2 B 5 R 1A & 975 [ B 7
K F A& TS @FB20~60%; @R
TEE B EBESEE FEARIRTT s @FFAE LA 5 PR 405 18 (147
A, WERE (PD) =5mm. EEFHIEE =3 m; BT
MEhE<IIE.

1.3 HERRAR#E: OQHBATEL. I, BEEG RN ©
FEIRTE M0, &IFgtEg. RERGEMEER; ©
R BRAAE ;. @R &AL Lt O 2S5
il SRR IR A KA A

L4 Jjik: WALEFHARATITOEPAER. F FEME
57, HAHECBCT, A& A lm IR 4R bR . x4 R
MISTEYT « ARuifi sk Bk E: (BRI , WEFH
8o RRETEF M ECE MM — R ALY O, @4
VS, R R AR B R ~2 mm, 5 A M A 2R 414
WA A, s XEA, CPEME, BEEFEE, XA
0. S AL TS rF Ve . KiBio-OssE MR A /LB H KA
B, FRIEAE, A0 TIR I L AT IR S
WEFCLH: SRFAPRFEEAMISTIAYT o AT Hh IR 3 Bk .10 m1,
12000 X gB0210 min, HE3~5min, M NLHMZ
PREGEH . oAl IR3)=, SKRILPRFEES, HHE 10 min,
JRPRF o ATHR T EIE M7 BEAR G Pt (R PREEL
W, MAS R EEREL. WHBREARE T LA R
AF5 d, BRI SR T S O SO GRIIRE B2 A R
AH], EZHEFH10920104, 200 ml) S k14 d, ARJ514 dif
2k, RE6H, HIRIHIECBCT, Ml &1 4 AR

1.5 WEEsats

L5, 1 IRARIT 2 RIE6AH NG ARIT 2. Wk FE%E
SN AR, FE MM B FRER. F
SRR E MR, e B MR Rk TR F
RN AR SE RS NE ., SESE= (R
BHRO B BEHIEX 100%.

1.5.2 FJEMETER: MEAG. RJE64H I EF A7



i EH AL 202543 H 5534555531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3 149

FIPD. Mazzatl 3% (BI) . IGIKINE %R (CAL) K
FHORAFRE CGRRZGZERMA R AERD « TR R
FE CRUA B R E i B R A )

1.5.3 CRPy TNF-a . IL-6/KF: REARF. RE64H
B3 ml, 3000 r/min0010 minf5 40 3 IMLiE, &
T-20°CUKFE T RAT o R BRI G 228 IR B2 AG U . 375 CRP
TNF-a . IL-67K°F.

15,4 ANRRRP: WEEST BT ARE A M ZH —id
PEMRIR SR e A R AR A T o

1.6 SEit2440 0. SRAISPSS 24. 048+ B F AT B3 43 4t
THH TR DU ORI B Ay R AR, AR R L EBCR H y A
B vFEBRILL (vEs) FoR, HMBEHECR A kL.
RS 56 7K 1 @ =0. 056

2 %R
2.1 PRHLIGHAT kb . W 7 4lifT SRR 95. 83%, T
Wof R 2 1183, 33% (P<<0.05) . W31,

F1 FAEIRKTHELE (451 (%) ]
vl Bl B B TR BAR

WFocd 48 28 (58.33) 18 (37.50) 2 (4.16) 46 (95.83)
SHHEZL 48 15 (31.25) 25 (52.08) 8 (16.66) 40 (83.33)
P! 4.019
PiE 0. 045

2.2 WHFRAGF AN EEIRE: R§T, B4IPD.
BI. CAL. FuRiBARMEE. THE SRR, ZR L%
BN (P>0.05) 5 RfE614H, Pi4PD. BI. CAL.
THGBAR R . A SRR R ORI 4K, B
PD. CAL. FHRiBZEIRLE . R H SRR FE 45 B (R T X IR
H (P<0.05) . WF2.

2.3 WHFARAIJGCRP. INF-a . IL-67/K°FELEE: ARFT, W
HCRP. TNF-a . IL-6/KFL#R, ZERTLGiTFE L (P>
0.05) ; ARJE6MH, WALCRP. INF-a . TL-67K-FE AR
YR, EAFFCZHCRP. TNF-a | TL-67K 3% T % fR 41
(P<0.05) . W3,

=3 WLEFARFIFCORP, TNF-a . IL-67K LR (ff], xEs)

415 Wi CRP/Cuwg/L) TNF-a/(ng/L) 1L-6/(ng/L)

WA (n=48)  RAlT 4.64+1.15 6.13+1.49 7.76+1.85
RIG6ANHA  1.7540.37° 3.1540.84° 2.3140.78°

tfl 9.043 8. 145 13. 246

Pl <0.001 <0.001 <0.001

XA (n=48) ARl 4.7241.21 6.20%+1.45 7.84+%1.78
RE6MH  2.8540.56 4.82+1.34 4.34%1.06

tfE 8.357 7.453 9.435

PIE <0.001 <0.001  <0.001

E: AT LR M R4, P<0. 05,

2.4 WA R LEE: WA BN R A A 16%, ik
TR fR18. 75% (P<<0.05) , W34,

F4 PREFRREZEFERLER [f51 (o) ]
AU P R il R PEIKE SRR SR RN

WESE4L 48 1 (2.08) 0 (0.00) 1 (2.08) 0 €0.00) 2 (4.16)
XHIEZE 48 3 (6.25) 1 (2.08) 3 (6.25) 2 (4.16) 9 (18.75)
X HH 5.031
PIH 0. 025

3 Wig

5F R 9 H LI s s, O B R L AR I R A
e, TR IE T sh. WK FR T EM, SHECF RS
P ANIIRFE, PR AR RS R R, SR
A EE R, BUF . BivE" . bl S s
FHLVE B ERE . W RITECE SR, RIT B
TEARAE A 7 B H SR 2540 L Dh ek 52, BVF R, F
HE L FERPEEEA, ERAAHNE . A AAE
2, MEAR. 5 SHALN ARSI FTF AR 5EK KT
SEMRT AL R A R, DA A A

ERBMARFZVITFR. MEFTRE, 593%
Y. FRAMALEAERNBFEED . 19954, MolFA
(MIS) # M T4 B SUgia 7 8 B A 2185, 20074F,
Cortillini AL MILAE oS BIMIST AR, bR

R2 PEFAREIGETEANEREIRLR 5, xts)

41531 1] PD/mm BI CAL/mm FHGRAFRE /mm SF R AR B/ mm

W5t (n=48) Nl 6.75+1.37 2.87+0.76 7.45+1.67 0.8740.21 5.97+1.19
RJG6ANH  2.39+0.61° 1. 1340. 64 3.54+0. 97" 1. 7840. 54 3.77+0. 97"

tfE 5. 604 2.542 4. 542 2. 642 5.532

Pl <0.001 <0.001 <0.001 <0.001 <0.001

of A (n=48) Nl 6.67+1.42 2.79+0. 81 7.64+1. 64 0.92+0. 24 5.89+1.24
RIF64AH  3.1740.89 1.3240.72 4.54+1.34 2.35+0.67 4.13%1.05

tfE 4.202 1. 456 3.245 1. 694 5. 020

Pl <0.001 <0.001 <0.001 <0.001 <0.001

i ARG R A RA kR, P<0.05.



150 ThE SE 2R B 24202543 H 553435 5531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3

SMNEHE AR B AR, Rk, SE—P N a. R
PR B A AR R L, B R ALATT B AR
T4 (P<<0.05) , $E/RPREEXEMISTHTF A X EEH
BT AR . AR, PREDEE AWk BHE 4 2R
B Z T8I Qe &R . paliil g ARG
57, AATE R SR, AR RS R e R R A
It LIRS AT 78 F e 2 R R A ), RITRT R 3 A e 3 5 ) A R
ML EE IR, FIF s £ 508 e A L E"" . PRF
J&T B R R, B AR, AR T 4
HAEM IR, nRNRREsh. B . b3t R Ar AR B
BE, PR AT, R HEHE MDY S A e A
b, R B s S

AL RiER, RIE6AHPLPD. BI. CAL. FHiE
YHIREE . AR SRR R AT PR, B FT4HPD. CAL.
FRGRATRIE . TR E BRI T REAE (P<0.05) , 2
NPREIEAMISTIR YT FI T o8 i I i 48 bn, SN,
REFEK G SWEE Dy, PREATEEHUMN/NRATA
ARRET. BUEKRERT mMENEAEKRE TS,
EEAE. HgEET,

AR EIR, RIG6SHWACRP. TNF-a \ TL-67KF
BORAIAI TS, HWFAAS AR T XA (P<0.05) ,
FEIRPREL G MISTIR ST AT 4] 20 S B o 2 J 98 B35 F A
SNV 2 32 00 b BN LR, B % 1 0 4T B B K
KRR T, PREFPE RS UMM, BRMRERE 52 75 A
KA T, KIE M GRS R AN B )
RERIE RS AR A R R R, PFRAA BRRNR A%
(4.16%) TR (18.75%) (P<<0.05) , $E/RPRFEE
BMISTIRTT AN EHINAS KRN . PRESRIE EH &40l A&
JR A, ANTE BRI NS AT . BB, A R AE X
GUAHE R 5 SRS o AR B 75 7R PRE 55 52 J) R 0 2H 231 i 2
HEAM L R AR O, TIMTST B A2 M i AL HE 45 4y T 2= 4
PEBEVEF, BB AR ZH 240 M RE NG 1T, R4 RRCR 20 Y
B (BAH RAFEREA BB D . BRI B A E
HEHRBRERE, HAGETRAERE, 455Kt
— B KA BT IR

g5 BFRTIR, PREIEEMISTIRYT o JA 4 1 BB ey 24
=, BT SGET bR, s SOE RN, B aete,
E AR PR R

[ 3R]

[1]Monje A, Pons R, Insua A, et al. Morphology and severity of
peri-implantitis bone defects[J]. Clin Implant Dent Relat Res,
2019,21(4):635-643.

[2]Urban I A, Monje A. Guided bone regeneration in alveolar bone
reconstruction[J]. Oral Maxillofac Surg Clin North Am, 2019,31(2):331-
338.

[B1E T, B4, Al Al FERR L Sk o B2 PO DR 5 S ke [7]. 11

Ji AR AE, 2019,35(8):741-743.

(415K 1, 35, B R, & SRS s MR 2T 4k 8 H iR yT g
PEIF ) 98 (8 S Im RS2 [D]. P [ 25000, 2019,22(12):2237-
2239,2274.

(519 2 3, XU it 28 J8 98 3 2 BB [0 o ) s ) 10 i o
&, 2021,14(1):2-4.

(612 3, KLUR, 5k 3CIR, 5. OF A 4H 23 B AR RIS D s IE Ry o7 2F
JE 98 BOTT RO I A FE R JERE SN B R A [0 PR 5 0 28 2%
£, 2022,42(10):2490-2496.

(711, T, EBRIE, 55, 25 fl B 1 AR LR MR OR VA IT RN i i
T S5 2F R SRS RS 097 R AA [0 o R 1 s 5t i SR 2
&, 2022,20(3):225-229.

(8118, B35, skrb H, 45, & /MR T4 B 1 1 A5 GBRERAE R 14
Pl 28 TR LRI PR I FH (] 51 S 2724 3, 2020,36(6):813-817.
[OTHIRA, FhIE. 2 Ja S T ARG 7 3R T R A4 T B A shedid 4k

IR AUAI 5 ,2020,25(1):90-91.

[10]Aimetti M, Ferrarotti F, Mariani G M, et al. A novel flapless approach
versus minimallyinvasive surgery in periodontal regenerationwith
enamel matrix derivative proteins:a24-month randomized controlled
clinicaltrial[J]. Clin Oral Invest, 2017,21(1):327-337.

(VIR o, O, 253, &5, 5| A ARG A HEE ARG
7T SRR A 1L AR 3 SO AZ 7 2000 A [0 o 1R R 2 24
£,2023,51(1):92-95.

[12]FE R, 5800, skWIBE, &5, & MR ET 4R A ek 2 iR 218
SR I E[I]. S B 2 98, 2022,38(2):144-149.

[I3IE, TR2E 52, . & M/ MRET4E S A (PRF) &2 4 & 5 5
FmetaZ HT[J]. HHAEZAE MR IR 2 7% 3£,2020,18(2):76-80,107.
[14] 7 M, JERN 5, FEBNE. R es T 6 I /MRET 4k 8 A i bRt 2
FRIF GRS I FE 1 AR T R R B U ZE ] R E

#j, 2022,62(6):83-85.

(1S, sk, S0, 45, BT MR IR 45 & & MR R 4 &
FEAE T B IR 7 b IR 0] L SR A R 2, 2020,29(12):112-
115.

(16T, k25, T HRMS, 2. & M/ NR 4L A 5] 58 AR
ARIGST I J 993 B R A (], P 3 245 i PR Ak 75, 2019,38(8):489-
493.

[I710RRN, BT, BREE, 45 WRAR AR T IR S I B SN ARG 74 1A
R SR RCR PPN (9] 7 B S LRI, 2022,15(3):325-
329.

(18158 R4l ¥ 10, 252375, 4 PRFBCAH R HIG . MRIE-F AR
BT AR RCR 20 W 1] Hh R R 2, 2022,31(8):160-163.

[1915k 55, T W<, B, &%, MM RIZAZUE MR T I A v
PRI 5 BORIE AT (0] E A5 R 27, 2019,28(6):109-111.

[201/7~ TN B, B RIK, XU H 4. G e 40 M 1 58 J) 980 Hh X 4 FE F 7t
JR[T].rp S g 2 4 6,2019,35(10):1263-1265.

[k H 39112023-04-21

AR5 AR B & /MR 4 R B ISR R AR IR T
JE 9% T B R T SO B T]. Hh B SR AR R 27,2025,34(3):147-150.



