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[Abstract] Alveolar bone is an important anatomic basis for implant-supported denture restoration, and its different
degrees of defects determine the choices of bone augmentation surgeries. Therefore, the reconstruction of alveolar bone
defects is an important technology in the clinical practice of implant restoration. However, the final reconstructive effect
of bone quality, bone quantity and bone morphology is affected by many factors. Clinicians need to master the standard-
ized diagnosis and treatment principles and methods to improve the treatment effect and achieve the goal of both aesthet-
ic and functional reconstruction of both jaws. Based on the current clinical experience of domestic experts and the rele-
vant academic guidelines of foreign counterparts, this expert consensus systematically and comprehensively summarized
the augmentation strategies of alveolar bone defects from two aspects: the classification of alveolar bone defects and the
appropriate selection of bone augmentation surgeries. The following consensus are reached: alveolar bone defects can be
divided into five types (1 -0, I -1, I[-0, II- I and II-1II') according to the relationship between alveolar bone defects
and the expected position of dental implants. A type I -0 bone defect is a bone defect on one side of the alveolar bone
that does not exceed 50% of the expected implant length, and there is no obvious defect on the other side; guided bone
regeneration with simultaneous implant implantation is preferred. Type I - I bone defects refer to bone defects on both
sides of alveolar bone those do not exceed 50% of the expected implant length; the first choice is autologous bone block
onlay grafting for bone increments with staged implant placement or transcrestal sinus floor elevation with simultaneous
implant implantation. Type I -0 bone defects show that the bone defect on one side of alveolar bone exceeds 50% of the
expected implant length, and there’s no obvious defect on the other side; autologous bone block onlay grafting (thick-
ness < 4 mm) or alveolar ridge splitting (thickness > 4 mm) is preferred for bone augmentation with staged implant
placement. Type II - I bone defects indicate that the bone plate defect on one side exceeds 50% of the expected im-
plant length and the bone defect on the other side does not exceed 50% of the expected implant length; autologous bone
block onlay grafting or tenting techniques is preferred for bone increments with staged implant implantation. Type I - II
bone defects are bone plates on both sides of alveolar bone those exceed 50% of the expected implant length; guided
bone regeneration with rigid mesh or maxillary sinus floor elevation or cortical autologous bone tenting is preferred for
bone increments with staged implant implantation. This consensus will provide clinical physicians with appropriate aug-
mentation strategies for alveolar bone defects.

[Key words] alveolar bone defect; classification; implant restoration; —surgical technique; bone augmentation
surgery; maxillary sinus floor elevation; cortical autologous bone tenting; bone quantity; bone morphology; ex-
pert consensus
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Type 11-1 Type II-1I

The alveolar bone defect consists of type I -0, type I -1, type I1-0, type II- I and type II-1I. Type I -0: top horizontal defect; type

I - 1 : top vertical defect; type II -0: severe horizontal defect; type II - I : mixed defect; type II-1I : severe vertical defect

Figure 1  Classification of alveolar bone defect

B e s ok

A BE Y 50% 5 55— I B 4k gt

T - T AL ZF R 70 R e i 4 oA sk 7 38
FPAE AR B 7 50% o

11 -0 78« 2 B — 0] Wi St 45 68 o 30 o Ao
K 50% , 75—l Jc B 2 i .

I0- T Y- 5l 7o A0 e, — 005 Al ke 45
A 1 U A A K Y 50% 5 55 — B B g A
R Ao T HA I AT A B 19 50%

I - 0780+ 2 R 79 A0 3 R sl it L 329 8 2o 73 1A
FPRE AR B2 19 50% o

2 BEEFALTERMERE

2.1 315 & % K (guided bone regeneration , GBR )
201 GEENIE CYAPFREAE ] BUN A &S I, A
R B A BT B BER (T -08Y) , #E7E 10
ol R[] S0 R O A P T WSO T R e
Jist JE K (resorbable collagen barrier ) 5% & [fiL /)M £F 4
£ 1 (platelet-rich fibrin, PRF) B & R W i B 5L 5
o HECYEEBI-T 0-0. -1 I-117%)

e BT A BRI, N2 2F Ao
R A B BERIREFR o B 0G5 2P MR A A A )
WrBEIEAT I, GBR AT A fiff JH AN AT WSO , 4 i 14
U 3R £ s B (expanded - polytetrafluoroethylene , e-
PTFE) . 0% 5 MU £ #4515 ( dense-polytetrafluoroeth-
ylene, d-PTFE) | B it BRI . = 4 4T B> 1 £k K )
5, AN R W AT DL O 3 2K A Y R B
R AT,

212 HIERAIRAFNE DL R A AT RSB, K
3 ELA R R ORI ER S P BT 8.77 4 H ) oy
AT R F] (2.27 + 1.68) mm 5 (3.05 + 1.02) mm ™' ; #&
T, AR ] 50 2% B 7K IRST 158 (1.15 + 0.28)mm
(FAEAAREA 3EEJR ) o SRS AT T, 12
e 1R 0 S R0 A R P 2 i gk Ok i e
(4.7 + 0.48) mm (Ff T F AW ) 5 (1.26 + 1.18) mm
(ARG 64 )P K- 38 5 i
G002 (3.9 £ 1.4) mm (R F AR ) 5 (0.45 +
0.37)mm (CHHERATT 6 ),

2.1.3 JERAESPIG AR TR IR IF R AE



AfE&RmpE 2022648 $£30% $£48
+ 232 -+ Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2022, Vol.30 No.4 http://www.kqjbfz.com

Z— I A b7 I U RETT SRR I (cross-
linked membranes ) 5 JF 22 B & (non - cross - linked
membranes ) [ Z& &5 R 73 B 2 28.62% 5 20.74% ",
XF TS AT WSS ) £ 1 B g TR 8 XU KB
12.5% ~ 26%""" , Feid vl 3k 30% ~ 40% " . HATESE
e 7 ia RS A ) AN [ AL BT T YLy H R PR BT
AIRE R ER AR o ALV G Sk
FAFRTCIR 1B G o RIs/NK T KA U E
it 1 9 =X 1a) W 4 S, S U0 1 AT SR ] T I 4
Bro TR AR L2 (4N 5-0 A IR e e 2k )
e 5 DX TR U A A S8 2 (1 6-
0) o NI/NEEIELSK I3, T LS T i B2 18 U1 9T 31
FEC R B 5 P T A A s THUUTD Oy I, B S MO
T E VA A A B, AT BB TR S 20l Je ok ) 4
HE SR

TR AU (< 2 7)), FARBEA AT
DASR 588 24 I A 45 J0 25 By 700 3 vk ) 11 32 B4t
AEFRIBIT o WERANZ PSR BB 1 JC et o3 W)
FHITC B B ARG IE B, ] R BT A U R
s S B E BRI . WA R B %
o 5 AR I R I T SR T AR B . 2R R AR MR
G, T RE TS B2 BRIRFE 1 4 2 SR g i #
Yo X TR Y R (> 28), BE TR
AL R A, T R E R EHR AT A B A B
KMEGIRIT ;3 T H I DANMERTSE D E T
A BB s X T B W] R R 5 T AR R
1BIT , ZERIRFER L ZURIR YL R A )
2.2 ¥k a4k E SN E A A H K (autogenous bone
block onlay grafting )
2.2.1 GERGE PR 3K E onlay A AR LSS GBR
PRI (] 398 1T AT R AT R AN T 2 A R s o,/ e e 4
il it ) JLF-3d T A% A 2 B i B 4 & (i 10-0 Y
T-TR -1 R -T2, Ho s R i
AT P (A 55 2R sl A DX BT a8 H b (i
B U BT R AR ) AR IHOIR B i S A A
Jo B R B - B A T R R 5 SR S A O
AEEIRGMINELS ) RGE . T TE S
M) B PG N 3 ~ 5 mm &, K 4 mm JE 5 27 1 0%
A JEH] T ~ 9 mm 5, 7835 X ™ H R AR AT
K FHYUIR B AR onlay B AR A AR 1A 7 A A Y
J5 i B AT e G ORI S WASR
222 HIGEAKGEL PR AR E onlay B4
A B Ak T X K i 5 A I g3l 2
(4.18 + 0.56 ) mm (- H & FARM ) 5(0.75 + 0.59)mm

(HHEFARE6MNH)" . HUlk AR H onlay B4d
AR T2 I R R N (347 £ 0.41) mm (1
FARE) , Hog & o 1.21 mm (B 3 & F R
Ja3~101H)",

223 JERAESBG YOk AR onlay B AE A MY
12 SRR R (A48 10% ~ 100% ) (HE B 7]
B (AR 4.1% ~ 49% ) K455 11 24 TF (3.8% ~
45.8%) " R KM I R A 2 RO K
hiE, X5 ERWE B S KA F ARG A
Ko A, BRI 2% B SRR B i
VORI B BT AT B £

2.3 F 484 - R (alveolar ridge split technique )
231 G IE AR UEETE )R > 4 mm (11-0
R BRI POk A Ra A R B 2
IF RIS EF T R o BEORAE AR CBCT f2 4% b n] WL 2f
R Ui a0 0 B B2 SO R TRV R RA B . RS T A
U 6 T B O R, M B BOR R By, RN 1 A
HHENE A 2 T R RS (R <
4 mm, BLAY 1Y R IR ZE 45 00N A0S AR EL B AR ER
TVAR ARG ) B 1 o i g B PR PR B AR onlay
FEAEAR S D7 "R (LR R .

232 HHENPFEN ARSI AR AL
KB B RS (3019 = 1.19) mm (3 7P AR
B, Y 2.00 ~ 4.03 mm ) , T - 349 5 W AC ot 31 L2
0.8 ~ 1.9 mm""*' s SR FB A5 8 T Y J7 i 7T LA 7K
B B SE Y (E A0 2 3.69 mm (& TR ) Y,
233 JFRIESBIIR SRR TR R S b Bk
RSN B i 1 ol AR 2 5 SO B AR CAS AT )
) 3 ] WA, TR MAC SR ] 5K 47 %%, 301 R S ik 2 R
T FBL 5 15 58 0 S R U TR ) mT IAA R  7%
AR TS o 73 A1, 439%4% 32 21 R U 55 TF R 1 1R
TN AR T, B 25% g BB A TR
HAGRA

2.4 K EH K (tenting technique )

i 4% 7 AR AL 5 IR ET M A2 FOR (screw tenting) |
(UREREN S LN R NS el S N N
R, HATPIRR R RIS A B
241 BRETIRZEHCOR  OmENIE  RETIKEH A
e T BRIk E g E (-0 8Y) .

QH W E ARG E O BKFE &2
(3.33 + 0.83)mm, g K Al 5 F 9.7 mm (1 i TR
), X8 W s o 13.89% (5 1 F R 5
EURE: )R

@I RIE  FEAAFE DRI SRR (&



AREEmEGIE 2022648 $£30% F48
Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2022, Vol.30 No.4 http://www.kqjbfz.com + 233 -

A=A 13.3% ) IR S5 B CR A3 12.5% )

242 FERIKERAR OmEMNIE & H TR EZ
iy a1 - 10 &Y) o m] T B 22 4 49 ( 1 -
[ #),

QMR A EE ST
7 8.25 mm (BB F AN, R4~ 13 mm)"
WS E , AT 24 ik 10.2 mm (B 3 i F R
1 DR

I LIEE PR AAEM AT RE R AT & A4 %
299.1% AE AR JAE R AN 4129
243 AMEEEKEREA OENIE AEE
Joz B i SR (PR DL e H AR ) vl FF B R Ay /K
P (-0 8Y) | 1 an 5 T a iy 5 i a3 (-
A v RS A (I- T 2Y)

QBB ARG O AL SR P 1
(431 = 0.93) mm, J5 b 1 3 BB 3 &y (575 =
222)mm (B RFARG4~510H)™,

@I RAEEBIGR IR EEAFRIRY (R
#36.3%) FIFSAHY) M (R A2 12.7%)

25 EAZERRIR

AL 45 2 AN BE 787 b 4 52 IS $2 AR (lateral sinus
floor elevation ) F12% 2 Fl I T 51 52 JFE $2 T+ R (tran-
screstal sinus floor elevation ) , DA ik I #84 i | A5 52 )56
BEEMHN., 75 LSRRI AR, 7% &L
7 YRR s ] OFURCR B AR, G A A
H BB R SO E IR A @8 KRR &
EE

0 5 T R A N TIE < 6 T R OC &R IE
b AR RS TG B N Y S o R
e ER R T - T 280N 11 - I 29 Bl A 4 4 0 36
SRR o H &Y LS 2 DX [E] ¢ RO IE # R
I 1N 2M TF T ) R 7K - ] f 2 R s A Ot s RS
FIEIN BB Z BB AR . RS
R T BE N AR R EE > 6 mm (52
JEAFAEY > 5 mm) (0995 1 7T LAk HT B G552 IS A
P& TH A + 5] B PR AR A A R BR A BRI & (+/-)
GBR LA i Jmy F8 A M i v BE o b A0 2F 9 4% 2 A
BRI 4 ~ 6 mm A9 191 AT LR a0 52 IS AR T
AR+ [ AR AR AE AR ER A BCIRRE G +/-GBR; X T
TS A A AR B R < 4 mm 4] AT LIRS
[ RSE AR F AR A BCIRRE G +/-GBR 1Y 43 i B
SPFRHRIT
2.5.1 MEEFH LaFEIREAR  OF R
RIEOL MIBETT 7 b a0 52 iS4 TR — 20 s e K]

FAF I B IR 10 mm CJR) 30 RE A FRoREA4) 7
I T R R (7.4 = 1.9) mm (R F RS
54F ) P R A] AR A HE Y 53K 12.7 mm
(I A A TP AEAA)

QI RIESBIA b5 2 LR d i T A
31.5% , A Ja A AR 0 3.0% ~ 31.3% , R 4
[l 2 R 3.4% ~ 6.1% , ik 44 J&) BB 28 1 5% &
BN 3.8% ~ 6.1% ' AT b A0USE A S5, 1
TR, e P20 A BT BRI b S I 27 FL 38
252 SFHEET EMSEIREAR OFHEN
PAFIEOL 20 2 RE U T 0 52 IS 2 T[] 403 o A A
PR B BB 1S S O RS ANy (3.8 £ 0.34) mm
(BHRERFAGE6MH) ™ (417 £ 1.7) mm (FH &
FARE 2440 1) = SRR E) 01 e Ha U7 v (hydrody-
namic piezoelectric ) [ I B 4 & 7] ik 5] (8.23 +
2.88)mm'*’,

QIFRIES PG LSRN R T AR FcR I
AR R I RAE S SE R IR L, R AR 1.5% ~
23.5%

26 kERBAAN

2.6.1 ENIE  ZE BB IR =IRAEOR, AT
ok - 1 RUAN - T R0 Refbi, [R] i 24 1 3 1) Al
b O SRl R v S e Al N/ W = g S A R 23
WA BR A AR m RS RN X, W
PR B ALLIT R B 2, BT &L T h
Mg KN 05 IRAT AL T H N 5. 7E TR
K,EME L THEAEED4~5 mm R R H &
JE 5 G0 2R K 28 % AN BE I R L 2 Ah R
Mo 78 B 2 X, AT [R] ) 24 G 22 [ ALK )
AR G 2R B b S ISR A R B A A
AP X, ] S B A B B A v o 8 52 380 0 4 [ A
B ZUBR ], 46 1 1Y B S PR XRE LR, e )2
FEB BT 2 E B AR

262 HHEMFGEN P IEE S
(492 + 0.34) mm, FHH WU =R 1.6 mm (& 14
PR 6N Al AR AT I HE N D
7.8 mm'*’,

263 JFRIESPIG BT RIZEBHEAA S
BT AU , AR TR 22 4 10 T Al

2.7 #E3KaxE K (distraction osteogenesis)

2.7.0 GENAE A 5K CE AR RS R 4 A B
B B RN E A ] g TR ER L A S B R G
W FEGE T BN X, AN ALRE A SR
AR EARCT- T8 -1 8) [ 1a]



AfE&RmpE 2022648 $£30% $£48
+ 234 - Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2022, Vol.30 No.4 http://www.kqjbfz.com

R T LR T AL A B B A DI, A5
v AT LARE i A R A B 1 mm BBE RS AR
SR B E , A5 88 E 3 ~ 4 H CRE)/
4 ~ 6 H (a0 IJUE B R . Ees rfs i
R R REXT A2 gk i A SOi R . (HR B A ok
R A T B35 , T 0t LR 5 5 e PRAG A AL 456 - T
J3E 2 R R, R A B R B > 5.0 mm, R
T2 5 98 30 32 v ) S = 3 A ) )
272 HWEPRGEL FERKBERET AR
A G E B4 (6.84 + 0.61) mm, i KARFHIE
LA TR 1S5 mms OO 1.1 ~ 2.4 mm (F3
HFRE 1~740H)™,

273 JRRIESBIIE P A KR AT R A
SR A T2 B ol TR KA B 2D
A 3 mm ORI & AR =
AT AR ZE AR AR 8 AR T AR

2.8 Le Fort 1 %k & & 4 4 K (Le Fort 1 osteoto-
my and interpositional bone grafting)

2.8.1 IEME  Le Fort 15132 B2 RS AR 3%
T EEERR EOC AR e (- 1T08L) , wl 5
aod o AL [ S0 A R 2 R s 7K S ] R ) ) S
ELIf =18

2.8.2 HHSEMRARNESL BT TR R
o B (EUE AT K A R T 2 em ™
RJG 1.2.5. 10 4F R Ui B, 32 ki W i 43 3 o
2.5.29.3.0.3.1 mm™’,
283 JFRIESBIG R SAREIFEIERER
SN 2.27% 5 12.219%" . e H UL I & GE %
FEAS HURYIRIE , Z T LR B B A
FHARZE BEA A TS PR T2

A OF B 1S TR 0 A B AR A 4b
T[] — LR A R AT A A (A A
KIS ZME; Q& F R ARAEME T HEY
R B R RS B s @B A W i B I X
g P E 1 R B TR, N DT R AR R R S
B AR i 2 R R S 0y (AN AR 1 4 B
B RS B W s B AR R ER
Jr AR AT ) o

3 N 2

ARG ITHIR IR FE -, R4 B 1 402
IR GG TR B g w0, 5
AN )R A 2 B TR 7 By B TR
HW(E D),

R TR AL AN Ta] e S 5k B AN [ A5 28 08 7 19 5 8 A T AR O 28 b 43 0 A 1L

Table 1~ Suggestions for selection of bone augmentation surgery corresponding to different jaws, number of missing teeth and defect
types of alveolar bone defects
Types Single tooth loss Multiple tooth loss Dentition loss
1-0 ® Simultaneous GBR and implant placement ® Simultaneous GBR and implant place- Simultaneous GBR and  implant
ment placement
@® Staged GBR ® Staged GBR Staged GBR
-0 @ Siaged autogenous bone block onlay grafting @® Bone width < 4 mm: staged autogenous Bone width < 4 mm: staged autoge-
bone block onlay grafting nous bone block onlay grafting
@® Staged GBR or simultaneous GBR and ® Bone width > 4 mm: alveolar ridge split Jone width > 4 mm: alveolar ridge
implant placement technique split technique
® Staged GBR or simultaneous GBR and Screw-tenting
implant placement
@® Screw-tenting Cortical autogenous bone tenting
@ Cortical autogenous bone tenting
-1 @ Staged autogenous bone block onlay grafting @ Staged autogenous bone block onlay Staged autogenous bone block onlay
grafting grafting
@ Maxilla: transcrestal sinus floor elevation ° Maxilla: transcrestal sinus floor Staged GBR with rigid mesh
elevation
@® Staged GBR with rigid mesh ® Staged GBR with rigid mesh Sandwich osteotomy

Cortical autogenous bone tenting
technique

Sandwich osteotomy

Distraction osteogenesis

Implant tent-pole technique

Distraction osteogenesis
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&R
Types Single tooth loss Multiple tooth loss Dentition loss
-1 @ Staged autogenous bone block onlay grafting @ Staged autogenous bone block onlay @ Staged autogenous bone block onlay
grafting grafting
@® Maxilla: transcrestal or lateral sinus floor @® Maxilla: transcrestal or lateral sinus ® Staged GBR with rigid mesh
elevation floor elevation
@ Cortical autogenous bone tenting @ Cortical autogenous bone tenting @® Sandwich osteotomy
@® Staged GBR with rigid mesh @® Staged GBR with rigid mesh
® Sandwich osteotomy
-1 @ Cortical autogenous bone tenting ® Staged GBR with rigid mesh ® Staged GBR with rigid mesh
@ Maxilla: lateral sinus floor elevation @® Maxilla: lateral sinus floor elevation @ Cortical autogenous bone tenting
@ Staged GBR with rigid mesh @ Cortical autogenous bone tenting @ Maxilla: LeFort I osteotomy and
interpositional bone grafting
@® Implant tent-pole technique
Preferred approaches in green, secondary approaches in blue and optional approaches in grey; GBR: guided bone regeneration
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