b

Als&mpAE 20226 128 $30% £ 128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2022, Vol.30 No.12  http://www.kqjbfz.com + 837 -

[ DOI]10.12016/j.issn.2096-1456.2022.12.001 - BERRIR -

-l

MEERAEAEMEEERTESPHINH

KEME, IFH
KXKFOEERAEAS oA EF AL AR R EL LR TR FAN ORAYEFHFHRELELT,
AAXKFOIREFR, H KX (430079)

BEEEEA] oK B0, RN EUR B AR DR R 2 B — R EAE
PO it A S (] B R R 2 2% e G2 DA (TTT Fellow ) , BIUK 2% B2 24 WF 5 B
FEWAPL, tp AR T B PP Ll 22 B 2 W 2 o 2006 AR TE IR - BRI )5, o
JEAE WIS Y B2 Jig L AT FVE RO AR SC I BIESE AR . 2011 4E 3R ZF A Rp 4 A A
B oW B 28 th F AR R4, 2015 4R A1 A At sl ROkt
2017 AR WAL 11 AR B4 2 B A JE 0t H CRGBRER ) 7, 2018 . 2021 4F- 23 3l 4%
) 58 H R BE R TR R 1 0, 2020 4R R 52 F AR B/ S o ANt 7 AR 4 s 70 2F A 1
Az B 1 FiRE AR AL T 3R SCI ISR 35 100 3 3R [ 58 K B & R4 A 2 391 3 4
[ & 2 1358 ; 84T ( Clinical Implant Dentistry and Related Research ) .{Bone Research) .
(Frontiers in Bioengineering and Biotechnology ) . I BEHH b7 16 ) 2 i g & s B 15 37 0F
FAE30RA s AR HHOR H 130, K RBFIR I -

(FEZE] g a FORTENR R AR SR I F R HR AR , 38 A7 70 X LAYK B A0 Al v B T e S 45 Fh
ME, B AR GUBNE R R o K RS IR T A AR IR 4 7=, REAS A AR0E i 2 2R AR IO i 4 Ak, I HL AT
T AN | B AIG 2 RE S 1 AR 1 T BB 30 o 9 B R o AR SO E A P A i L S 0 O B BIR
HE T A Al 0 3 i ) v B TR B AR 328 [ 2R EM R E A R RN T 4 mm; 128 FENEE
H R EN T4~ 8 mm; M 26 T2 T B AW B S R T 8 mmo 78 | 283 i 4 i TR v ELHRNE il e 5k
Jo R T R X, B e SR R sk 4 A A T 2SI i G kv ol R O R BRSO B X O
SR FHBRET HEAT T, P78 5 T A O R 0 a4 66 o S, i i 5 45 5 % T 2K 3 L 48k, 4 1 4 199 0T 25 2k
B BB A A M R A (A8 BB R T L AR R AR ) O LR R ARET A I e AT [ AR
Ho 2 T 7 5 T IR MRS DR R o 4 R R, PR AT U B A A s T AN I ) o 8 2R L A T ik T
A FHARL ) I BRI R AOR . AR SCIR AR Ry 11 I AR 15 A= 4 1T T AR A R T Ak T L B 4 2 R R R A
SH MG

[kiE] WmEFWNE; SISEHHZEA; ML, TE; Siiads; RIER;
SEABURLR B AR

[FESES] R78 [XHIFEME] A [XEHES] 2096-1456(2022)12-0837-07 Ny
(SIAZFFREK] sk EWE, EF0. 5K I TAE D R0 I 1 & b i 2 A [D). s B0 B IR, 2022, 30
(12): 837-843. doi:10.12016/j.issn.2096-1456.2022.12.001.

Application of plasmatrix in vertical bone augmentation for implant placement ZHANG Yufeng, WANG

Yulan. Department of Oral Implantology, School and Hospital of Stomatology, Wuhan University, The State Key Labo-
ratory Breeding Base of Basic Science of Stomatology (Hubei-MOST) & Key Laboratory of Oral Biomedicine Ministry of
Education, School & Hospital of Stomatology, Wuhan University, Wuhan 430079, China

Corresponding author: ZHANG Yufeng, Email: zyf@whu.edu.cn, Tel: 86-27-87686267

(W5 EH) 2022-03-21;  [f&EI BH#I] 2022-05-09
[E£TB ) FEE AN L2021 YFC2400405 ) 5 [F 5785 5 4R 2 36 4 10 H (82025011)
[EBIE1EE] sk T g, #4Z . FREI, 11, Email: zyf@whu.edu.cn , Tel : 86-27-87686267



b

O ERIAE 2024128 305 £128

+ 838 + Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2022, Vol.30 No.12 http://www.kqjbfz.com

[Abstract] Vertical bone augmentation surgery still faces considerable challenges in clinical practice due to various
problems, such as difficulty in restoring the ideal alveolar bone height and biological complications, and because it is
highly technically sensitive. Plasmatrix is derived from patients’ own blood, and it can effectively promote the vascular-
ization of the regenerated area, recruit stem cells, and reduce inflammation when used in vertical bone augmentation.
Based on studies published worldwide, this article first divides vertical bone augmentation into 3 categories according to
the height of the expected alveolar ridge, namely, type I, the required vertical bone gain is less than 4 mm; type 1II,
the required vertical bone gain is between 4-8 mm; and type Ill, the required vertical bone gain is greater than 8 mm. In
the type I vertical bone augmentation, the plasmatrix bone block is directly placed in the defect area and covered with
the plasmatrix membrane before tension-free suturing; in the type I vertical bone augmentation, the plasmatrix bone
block should be placed in the defect area and fixed with titanium nails and then covered with an absorbable collagen
membrane and plasmatrix membrane with a tension-free suture; in the type Il vertical bone augmentation, additional ac-
tive ingredients (such as bone morphogenetic protein, autologous bone, ete.) should be added to the plasmatrix bone
block and strong fixation (such as titanium nails) should be used. Absorbable collagen and plasmatrix membranes
should be used to cover the surface of the bone block, and the flap should be sutured. According to different types of
vertical bone augmentation categories, the above methods optimize the vertical bone augmentation effect. This article

aims to provide a reference and guidelines for oral clinicians to fully understand plasmatrix and simplify the classifica-

tion and operation of vertical bone augmentation.

[Key words] vertical bone augmentation; guided bone regeneration; plasmatrix; dental implantology; classifi-

cation of bone defects; collagen membrane; xenogeneic granular bone substitute materials;  bone block

J Prev Treat Stomatol Dis, 2022, 30(12): 837-843.

[ Competing interests] The authors declare no competing interests.

This study was supported by the grants from National Key Research and Development Program (No. 2021YFC2400405);
National Science Fund for Distinguished Young Scholars of China (No. 82025011).

T B H 44 1 (vertical bone augmentation ) J2& i A
FARP ) — R, HEARBURNE 0NN ARG
I RRESF IR MER o R A IR X Ak
TET, e BAR A A BB BE SRR A1 B0 T 58 L
TR A OF B AR R RCR A Y B R
4D DX TR A LR (3L I 9 R B BR A o S5 A, o
e ELE S B RO B SUE AN R T R AR A
ML PR AL TE oK S 450 R4 H I
PR T — Sl R e AT B, i an il
PR AR >0 HLIG R b 1 S 3 RS 1Y 56 o7
S OR  MROR T B AT 2 EL i B i

FL I At R B R T I A T e AR
A (guided bone regeneration , GBR) Fl & 7 K | %2
KB EIRBAESE T, AR A AR KB
$ I A RTE A MR TE B 2R . Sk e 42
KRR AR A A0 2 LR i AOR R (HE R R
SEUL 35 47.3% " o it £ BUFE R, Z 5l ROT
FLHIE R W] GBR J&— Rl A7 R0 Ay 8 1 1 B T B,
e Ao 07 5 I AT IR S A ] i ) A AR
FORE, BERS AR A AT S8 091 PR ACRY . JF H, GBR
AT EIFRE S R, A LR 2 B 1) 4 70k

TR R IE KA R AR R E AP AR
T R AT 5. {5 H AT GBR H A9 B 2 b R
A AR b B WORLAE R, A Wi 8 22, O H.
TIUREIR ) 44 Rk X UM | i s - 436 & i R 19 4=
Prks gk, L4 s GBR P AT RHE PE AR S

L 3% HE G — TP ok A R AR, 285 28
OB, N A AR B
R s ARE ) T2 e, HATE &0k
TP R R B R e AR YR R
I =4 S0 00 40 R A5 I /NEORT 4R i 55 ) 4%
AR PT

(14N 11~ i Sl B SR PN B D R S AP 3
P, i A K N AR A K -8
(transforming growth factor-B, TGF-B) | IfiL. /N A7 A=
H K R F - AB (platelet derived growth factor - AB,
PDGF-AB) FlIfL4E P J A2 4 K ¥~ (vascular endotheli-
al growth factor, VEGF) o Ifil 3% & it 3= %2 ] D48 1o
e A AU R A A AR s O PR RE T A ik
R U A AR TG R A I AUR . A
X I A SO 11 J A e G b 0 R AT
B




b

OREEMFERE 202246128 $#30% F 128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2022, Vol.30 No.12 http://www.kqjbfz.com - 839 -

1 EHEFRBHTE

E RSN N7 Nl o = A e (L S B
mmerle' ™ | Terheyden "' 7328 25 #f J& Xf /K S Rl 2 B
B A 3L [ 2EAT 2028 AR 3 RE AT HEAT W] 401 b AR
AT AT B R . ETAR Y A R S AR B

Type | defect Type Il defect Type Il defect
LY &

1.1 1 %8B83

T 25 3 1B Sl 4 2 48 i S 6 s A R U 5 2L 1)
B RS N T 4 mm B G GO R ke i
W G AR By 1) o 2SR B R S
e BN, BTV 26 IR BE 2 ik 4 R W,
1Y) GBR 7 I 2 R 451 B T 345 45 0 1) 3 LB 4 1 AL
SR 6 A H AT R AR A TR
1.2 I %4 578

1 2 3 1 0 2 i R 2 A5 o A A U 5 22 1)
FEHEWMESGEN T 4~8 mm K5I (IR
e WU Z ARy ) o S A R P
F B 3 S L — 203K BTSRRI, 2 R
HEMEm Al mARiarEsaEa~
8 mm'®™ FEBLAPIH AL T , AT GBR #E 47 1 EL
HIGE, 6~ 9 H AR T B FAE A
TG A TR AR A
1.3 I3 A B 845t

I 255 3 i A 2 38 ke o 67 o5 o Rl s 75 22 11
I R T 8 mm IR I GO R ke i
e G AR By 1) o 2R B R S
eV IR R, 7RI PR AR R A PR, B R
FHZE 5K s B PR AT A5 Oy X W LR R

oI RPN &y - W N TEENE N = 73 VDR
[ 23 52 W R 97 5 R e A ROCR R BE — ML
Wo B B NI IESCHER, 45 5l PR L1
O FF T R R IR AT 28 ORI T
BRI T AT TR 1),

Figure 1  Classifica-
tion and treatment of

vertical bone defects
IR = 7
eV Stis

Plasmatrix membrane

Collagen membrane

m Plasmatrix bone block

“...t: Bioactive factors

U B AR ORI HLIX 88 TR A M2 R [l ik
T B AR R BE R R . AERERP BT,
WAT GBR BEAT T EL 3 4, 6 ~ 91 H R AL 3R A%
TR M AESCR S BT RME A A . A0,
X — S TR (4 2 LR 1 LA o — A AR
A0 T AR A O SR R A RE AR AR W
AIRCR

2 MEEREEEBEEFHNAEARMLER

I3 5 o 7E i B b i N DR U
0124 35 S 0 1 5 6 o B
2.1 AR

et D T 285 a2 356 JoT SR i A S B A A R D AL 5
DTN =0 Y N ST (T e P4 e O = S i e 1 -
JZ o AT AT e HRUR B 0 i) 1 285 0 2% 3 T e B
BhYEST B 2L A0 )R | P L A 2 e )
I 3% 56 o g

I35 55 o 1 3= A ] Oy R B R A
b SN O Sy R (187 . 7 2 E AR R Y
FH GBR 47 2 L5 35 2 i), B2 5% 2 WL R 5
JERAE I R T B LA AT
WSOREE | B o 48 5 B Ak R s TR R e SR I 28



b

ARREMFIE 202246128 %305 F 128
- 840 - Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2022, Vol.30 No.12 http://www.kqjbfz.com

Ji B LR W AR A P 8 22 L R R 2UME LUAR PR
G, FHIRREE EWA RIS, 2 E GBR YK
1V Gt (1 il =l (14N 73 1 o o v R
DA it 2F 807 24 40 i 48 B 204k L 5 iR IR
gy AR R SV S RS A T A
I S b g 2 R R O B P B A S
ORI T RAFMPTR A . Ghanaati 557 Y I
PRWTFE R B, 740 FBR W9 £ 47 Y5l GBR A X3
TERH LA 8 P45 g 0T, i 2 5E
J5T Ty RE o 1) JC D e 2 i % i DX e, O S B ik
G ATEES AR — RO GG T B B R R
] 7L A R 5 SR D 9 2 0 ) P A R DX
FT, WREARAS R B S B AOR A R R IR R
i AR
22 IR R R

ot FH ¥R 285 M 2R B TR I A T 285 1AL i R
I 45 ] B AT £ A8 2 DK oM 0, A [T A il 2 ik
5 R YR A LI JBT o e AR A ML R B B Y
A5 RE o I ORLIR B 2 AR RHIE & )5 i 75 2
AL ARIBIE | JL o B AT 345 AT — %€ 5 B2 Y IffL
HBL T P

7 S G A DX ) R R SRR,
LR B B AR R ME LU ZE 588 0 25 ], PRI
BRI S5 R AT T AN GE Y T L 2R B e
HAT — 7 58 B2 1Y — R4 7= 1y, TRk ] 44 K
BI AT [ 5E i Se 1 BRI 1) £ K T R I AH DG I
KAE o

3 —J7 I, M3 KR 5T AT A B i 2 AR R i
Ak o 70 R I IV B R I A AR R B A
INEE PSR Martinez 55 R g5 FE ST,
BN I I T s % VEGF (Bl B 27 2 4 e A=
[l ¥-2 (basic fibroblast growth factor-2, bFGF-2 ) FlIfL
INBRATT HE 2K R F- (platelets derived growth factor,
PDGF) 2, 3 £8 4 KT #00A F T I8 T2l A
[F) B9F 5% 5 10 98 6 PR S IS 361 B Pl a4 A
T R PR AR U RIS UE 1L R e
HERTBHINLAE TR LA RE 01 o WFSE IR R WY, i 5 5
REAE 5 B B AR B PR RE 7

3 MEEREABLBEETRRFNEA
3.1 1% AR B

Xt TS SRR, 7R E TR 46 Al R
A MLV, VAT ML 38 2 T R AR 80 A I ¢ o, 55 IR
PR BORLAR 57 M AR IR & il A 1L 2% 2 o

oo Te B it DX B0 2 T A 702 SR AL 8 I Ak
JBT B B A A A DY b, a2 R SR
PEAT B O G E . TR s, R
i 5 36 T o] s R B, A BORIR B 2R AU R
N — A —E iR AR R, DT E T AR A [
FNGEA o I 5 T e ) 41 ik 4 2H AU & i A
1, 9 JR ARG AN
32 I k& A 788

XF T S B R AR, R A A TR T 6 A RS
LV, AU i 3 ot R 97 25 I S o, 5 PR
FRIFOREIR S A A RHIE & A 415 L % 6 o
o TEB w0 2 I A AR AL R IR
Jo B RO A SR XY T, TR 2R R
F T SR 5 A, DR O ) i o B A
R, BER TR [ 72 Al W WA e st i i A 7 i
P JH L SO R A7 8 5, Tk TR TR E .
b I 3% K S5 N5 A i 7 T R A Dt A T v g —
AR IR VR p D R R RS I Ik SE
B o H TR UE BE b s W, A R R S A
U2 4 P GBR 3 BB ] SR AT AL 15K
R
3.3 I &8 A7 B4

XM B A, SR B Y I R B R
ME LA R B ROR o TR R B i B
LR, VAT 1L 3 o 8 AR T 285 1 3 66 o TR B AR
PR BURLAR 57 B 2 AR RE, TR A 1 4R T
(1:1), B A E 1 M -2 (bone morphogenetic
protein-2, BMP-2) &5 AE KK IR G357, R E &
I 2% HE T B o A A DX R ) 2 T A A 7 R
FL, B 1 S 8 S5 R A R et X B, O 4k
L AEL %) 2 M e 5 B R AT IR o AR DG R A
L H TR SRR AR DR IR 0 i S el
B, R R BR ATl B 1 7€, 528 5 mT W i i It
JE i 3% BE BT S , Teak kA e (B 2) . 7RI
BRI B B AR AR TR A R E B A R
Je T iR AR B R AR ROCR o R R ] o
LR L 5T G by b 2, PR Oy i R 1 s A2 5
FIRY RS i -t A 5T Lk g IR A, AR T A i A B

AT AR

4 RESREE

H HAE AR AT b, S I R B2 A W] DR A
Z TR 7 AR AS T UL T B B AU B
WKIR % Z I RAERI NI . GBR [N % & Mf i, 1



b

Als&mpAE 20226 128 $30% £ 128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2022, Vol.30 No.12 http://www.kqjbfz.com - 841 -

8.7 mm

a: pre-operative photo; b: vertical bone defect;
c: titanium screw fixation; d: autogenous bone
was collected; e: preparation of plasmatrix
bone block; f: plasmatrix bone block was
filled; g: absorbable collagen membrane on
the surface of plasmatrix bone block; h: plas-
matrix membrane on the surface of absorb-
able collagen membrane; i: sutured without
tension; j: vertical bone defect about 8.7 mm
before operation; k: vertical bone gain about
8.2 mm 6 months after vertical bone augmen-
tation; 1: CBCT image 4 months after 21 im-

plant placement

Figure 2 A typical case of plasmatrix application in type Il vertical bone defects
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