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Abstract

Objective: This study aims to evaluate the clinical effect of hydraulic sinus elevation with simulta-
neous implant placement using aPRF and/or Bio-Oss as bone graft materials when the residual
bone height was < 5 mm. Methods: The patients who underwent maxillary sinus augmentation
with hydraulic technique and implanted implants in the Department of Implantology, Stomatolog-
ical Hospital of Chongqing Medical University from December 2020 to August 2022 were selected
as the research objects. The patients were divided into three groups: aPRF group, Bio-Oss group
and aPRF + Bio-Oss group. The general and specialized examinations, clinical manifestations and
imaging results of the patients were collected before operation, immediately after operation and 9
months after operation, and the clinical effect was evaluated. Results: A total of 33 patients were
included, and 41 implants were placed. The implant retention rate was 100%. The average vertic-
al bone gain was 6.3 * 1.99 mm in aPRF group, 8.16 * 2.04 mm in Bio-Oss group, and 7.4 * 1.16 mm
in aPRF + Bio-Oss group, respectively. The vertical bone resorption of the three groups was 3.09 +
2.67 mm, 5.39 * 4.09 mm, 1.34 * 1.75 mm, respectively. Conclusions: For patients with alveolar
bone height < 5 mm, the height of sinus floor elevation obtained by hydraulic sinus elevation can
meet the clinical needs and the short-term retention rate of the implant is high. Considering the
lower surgical cost and less bone resorption, a mixture of aPRF and Bio-Oss may be a more favor-
able choice.
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PF e EaiSE S S B RS X F R B I [1] . BR B 2 R U = B2 (Residual Alveolar Ridge Height,
RBH) AN A& 3t — 25 R Al R A4 (1) 5 L [2] « 7E X — X3l i 75 g b TR, Rl S s 2 e - T %6,
FEAE R AR 0N RN RIS TR N BR[3] . 4B B A S B R A s B e o B3 5 ) () T
Az IA), AR LRSS A RE it R R AE R 2 1 L AR P R ER AL K B AR B [4] [5] [6]. 4
F FEIS NS BP] H Tatum [7]32 4, Summer [8]FILHEIT T Sudk. S0 NBAHLL, ZABBGIE N, I8
7R HRE (9], SERE AL B2 E A R RIS, DRI L E R AAR[10]. 210, 4 RBH < 5 mm i
1T EREA I, FRGESCHR I R IR B B (14 S5 MO BR AT EL, 428 SF A IR THN I i) S 0 2 L2
I H WA AR I R RE[12] o SRTT, H T PSR T AR AE B E BT AT 0 R AT H, DR AT REAT e /N 5
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HNSE N B RE R E R . AR AR, MURENIRTE R KR TEAL, FARR RIER, 4TS
JEE AT FHI ()1 R 4% SR [14] [15] [16] [17] [18].

TE 7 IR RIS S AT AN AR AR, BR T AMTEE B R e R E RSN,
PR E, R ESMPREFAEEE, NREMEET, SERTUESEEL. T5. Ik
IR b — R AR EHEIE R B], AR siae, SRAE U m. BBEM B S 3R E,
T HEE S RE A EE S, SR —FhEAR M S ER[19]. SR, W] A A A PR 7 2
TERESE AR X PRSI T EAAE 8 [20]. HoaR i, fe F 2 R Re R Af kL, a8 A 2R 80 ) (DBBM,
Bio-0SS), HMtZete, RerERAHIIS (B VA R FFSH] . RE RE CHIRIE | Bio-OSS & RIS
[P R A R AR, FL v 0 ) RS AT AR SR 12 [21] o VR AT OISR MW B ol ) A R AR AR AR
RLE T 1 — NP ) BRI A 7, 31X AT e 55 LRI B AN 78 73 A0 52 i ASAb S5 PR B Lo WSO ) R K
X AT G 2 B A e 8] PR RE B2 A A A SO 5[ 22] o A B R A 5 S50 43 9T 78 3 B S Ml N O PR A B2 21 1< ik
TR MPER, TR IESERERIRRG, EARIE AT & R RS OL T, T DAZESE N Se Bl — B0 B 1Y
B[23] [24]. 2B A E /N T4 5 A (Advanced Platelet-Rich Fibrin, aPRF) & —Ff B B 445 ik fi 55 00 3545
)& ML /MR AT 4R 3B [25] . aPRF BERFEEREICE MSE AR 7 KBt & A, AR B AE . 2
HEAGUESE, [FR R I AR 5 IR, BRACEGL ARG [26] [27] [28] [29]. M4, fE EARSESET it
FE, aPRF W] HnHI S RIZ M EASERERIER, B IR B b s g s A% LA SR [30]. — Seiff FudiiE
T PRF {EAK #9751 o 8% FH « Molemans [31]7E RBH <5 mm i}, SR PRF {E AR Rl 4T A5
SMETHFRIR AN . KRG 6 AN H, FYEEEEN 5.4 mm. Tajima [32]HH7T T RUURIBF, ¥
RBH 2y 4 mm, “FHJHEEEKEA 7.5 mm, FeuleE 5 6 Ui MaT e, 7858 U7 R 5A P 4
E. MEHMEIRZANGAIN, 7£ 8.5~12 mm Z[H)[33]. XLEATFTIEN] | PRF 1E v L aiSE B AR
(A Rk

WEFEI H A VP J R RS = B2 <5 mm B, { F aPRF B/ Bio-Oss ‘B 4 1 A & # A BH T
32 b Sz N B T AR I ) RN P LA I PR BR
2. M5 RE
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e R EE RS K MR 1 s B B FiE Rl 2020 4F 12 A & 2022 4F 8 A 47V L ATSE TR TR
IR NFIREAR 0 1, A 33 44 B33k 41 ANPIREAL ST I 90 o NN SHERRAR#E - SRS TE 18 ZBLL |,
% CBCT Wil R T E ®E < 5 mm, LATSERFEAER, T RmErtge, THEREmRAE, T
REGMEER . B BEHEIT S, EREWRMA0 S2/1K), FIREEATI R LS 3T AR R A
PRI (A o AR S0 CUE I B PR R R 24 M8 1 s R B AR RS By 2w ik, [ AR By Al 0o
HH(ChiCTR2300068012).

22. EEMMRFAREM

AT R F B AR ORI E (RS B, RIS, k. 897). RS 15 R
H). 12 SFRIIA. LHELAT. 4-0 Al fieassk . CAS-KIT T H&(FE). Osstem Fiftifd 2 45 (5 ).
Bio-Oss A T H¥r(i1). aPRF &.0HL(H ).
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BEN AR I LUR T RE LR IF AORE, R S s s TR 0 F B2 TR S 1R &
58 . 10 ml G SR M8 (AN S AR AT TR ) R B ik 4= 1, 7 BTSN PRF & I ES.LoLH, BEUE] % PRF
FEFe, RO G. FIEEEPRUER =R, & DEATTI/MUNLIE, & N ZNLHEi sz, diE
WO YRR Z Ny aPRF, 3 B b A B £F 4 8 A B a4

23.2. FRIIE

TARX A G TEY) OV R B IR 4 e, B EE TS T, BREGEAL; ¥ CAS-KIT (Crestal Ap-
proach-Sinus Kit) T. 5 & H1 e Bkl 5 6 0d 4 1L 3 2 (15 8 K BEAR TR B = 5 1~2 mm), &2
B AR 1~2 mm A 1k SERORE Y FLAGEL A 15 1L 88 SE AR S £ s CAS B Rz 1h 4%, LA 400
rpm IR I EASER, SR B T RRE, AR S RSO A b A S R TR e R
HER EUSEUERIR TS, AR E AU NS MU DRI E N T N, 8N 1 mL hERA 2 R AR
BER AN BE 38 KB I S el , T 42 e JEBE byl N HL &8 5 4 [l v & /0 VI R4 s aPRF 8%
Bio-Oss B ek — 3 1.1 R EWHiiE =45 s a s AP, HEAHHE > 30 Nom, W EH#ZZ
Raois: k2, Wl migeg, mEgs00. LE L.

Figure 1. Surgical procedure of maxillary sinus floor
elevation by hydraulic method
B 1 &EEESSERRAFARIE

2.3.3. RIG4E

AJG B ZIFa8% CBCT FU8 S & U U RPTAE R A 3~5d, B & CESWomSw 1 &, FARM
B il P RR SRR S 2 R, ARER D DA, 0B RIXMINE NG, 213, A ANE LN E 2. RJE 7-10
KLk,

2.4. RigvEM

P BEHEARSE 9 MHARARILE L, RI2WABFEIRE CBCT. MEA I AL, FE ikl 1
ZER A DL

3. R
3.1 BEAXEE

e, R IFINEE T 33 LB (19 4 B 14 2 ) B, PR AN 49.42 & (UM 22 % 3
83 %), BEARFTRNE 1.
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Table 1. Patient information

=1 BESEN

aPRF Bio-Oss aPRF + Bio-Oss

GR

YA £ 5% 53.23+17.22  43.25+19.43 49.42 +16.81
FEnEe| (26, 83) (22, 67) (22, 73)
5
i 7 3 9
Ltk 6 5 3
e

PG £ 5% 53.23+17.22  43.25+19.43 49.42 +16.81
J6. ] (26, 83) (22, 67) (22, 73)

BT IR AR ) i [E Osstem FiAEA, AT B ITEARTG 9 AN H T B 2 B I AG 2 P A A7 85 A
&I . S5RERITEHANRTN 41 BRI E S S R, BEARE, B& A LAEER, 2
Buser 1 Cochran #2 H FURE AR B ARiE, 9 AN A WAEARAE B RN 100%. A iR FEA(E B ILE 2,

Table 2. Implant information

2. MEA SR

aPRF Bio-Oss  aPRF + Bio-Oss i

P A B 14 12 15 41

BB F X 0 1 0 1
FBEFX 12 4 13 29
FoBFX 2 7 2 11
UM A 12 4 9 25
PR A A 1 4 3 8

32. H&RIE

BE VT B TR 5 44 R TR S H LR T e P IR AN, L A TR T R — R PR TR
aPRF 4475 1 4, Bio-Oss 41 3 {7, 3t 4 i il A SE 5 4L, SON EMSEAMETE R E IR E S,
RIG¥ITAR ORI Y FRUSERIIRA . SCVIMETHRBII N R BB, RGHEUIE 1 4, A
B AT B R G R L AT ThRE, SR HIUR AT . SCUTRA B S WL 2 AIE -

3.3. HEFIEHR

1) iR A B (SMT, Schneider Film Thickness): R i (o7 A3 D) T b M 53 Jec 381 A5t ey o O 5 5

2) F4H =% (RBH, Residual Bone Height): AR FT7ETRAL CBCT il & 2 48 U 1) % K 1) 255

3) _ASE 9 (SW, Sinus Width): 7ESZKLL E 5 mm EEEAL, M SEANEE B Py () B (1) B 5 5

MRS, P4 SMT 24 1.98 + 2.01 mm (Y& M 0.2 £ 10.4 mm), “F# RBH 4 4.05 + 0.76 mm (75
M 2.2 35 mm), “F¥JSW Jy13.33 +2.21 mm (JE[E M 8.4 F| 18 mm). 7E_LAE EMILHE T 41 FiFhiE
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K. PRF 41 14 M Fh#E{ER, Bio-Oss 41 12 Mk, PRF + Bio-Oss 41 15 Mk, Siitss R En, =41
HIFE 2k 22 2 Gt 545 L (p > 0.05). VRN W3 3.

Table 3. Preoperative CBCT information
< 3. AHI CBCT &t

aPRF Bio-Oss aPRF + Bio-Oss
SMT (mm)
PHIME £ E 2.4+2.07 1.21+0.89 22+248
v [ (0.2,6.4) (0.2,3.2) (0.1,3.6)
RBH (mm)
P £ HE 4.1+0.62 4.19+0.95 394073
Ju [ (2.83, 5) (2.2,4.9) (2.8,4.8)
SW (mm)
TYIME £ HZE 13.72+199  13.37 £2.46 12.94 £2.28
Tt [l (9.6,17.2) (8.4,15.2) (10.4, 17.62)

4) FH R TN SE B B (1P, Implant Protrusion): FRHEF MR - S REAE () 1 8RSE7F R4 K 1
5) S¢J5LH7 7 ¥ (SEH, Sinus Elevation Height): RFER 1, SMMAHT 1815 B AR EIA14 855

WL R
6) ‘H 14 E(BG, Bone Gain): DAFMEARSINIEL, ARJEEIZ] EAISIR S ARG 6 N H BT SEIRZ
(A FR) B 1 5

7) ‘HRIE(BA, Bone Absorption) = SEH-BG: A J&RIZ A SE 2Tt = RIAR G 6 N H LSRRI .

aPRF 4. Bio-Oss 20l aPRF + Bio-Oss 41(#)°F¥) IP 4324 4.82 + 1.07 mm. 5.46 + 0.81 mm A1 5.49 +
0.69 mm. —ZH [ i &M% R (p > 0.05).

Bio-Oss 4H*F*#J SEH (13.55 + 3.01 mm)# =i (p > 0.05). aPRF #1f#)°F-#) SEH &y 9.39 + 3.67 mm, aPRF +
Bio-Oss 41/ 71 SEH & 8.73 £1.97 mm, ZER L4125 X (p > 0.05).

W& BA, PEY 9 M HEAFMEEE B RS S, 45 R 278 Bio-Oss 41#% =, aPRF + Bio-Oss
MK, ZEFAG5E X (p>0.05).

BATEAR G 94 H & 5eb R 1 BG LAVEAl AN [FI R A8 7 2N 250K - 3 4H1R] 45 S AHAL, BDDM £H(8.16 + 2.04
mm) & = T PRF 44(6.3 + 1.99 mm) (p > 0.05). PRF + Bio-Oss 41°F¥J IBH (7.4 + 1.16 mm) 5 H Al i 20 Lb 4%
ERTRIFE L. VENEE W% 4,

Table 4. Postoperative CBCT information
#* 4. RiE CBCT &#t

aPRF Bio-Oss aPRF + Bio-Oss
SEH (mm)
PEIME £ E 9.39 +3.67 13,55 +3.01 8.73+1.97
b (5.2, 16.4) (13.35, 21.2) (6.4, 13.69)
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IP (mm)
PIME £ HE 4.82+1.07 5.46 +0.81 5.49 + 0.69
b (3.6, 7.38) (4, 6.81) (4.4, 6.85)
BA (mm)
P £ HE 3.09 + 2.67 5.39 + 4.09 1.34+1.75
b (0,8.74) (0.44,13.2) (-0.01, 6.44)
BG (mm)
PYIME £ HE 6.3+1.99 8.16 + 2.04 7.4+116
Ju [ (3.17, 10) (6.3,11.2) (6.03,9.77)

4. Tfig

ARSI T aPRF HLR A B4R B K {6l FH 70 V00 9 52 JEC 1 5 T R = 2 P4 IO LA RS 5 1
M BATTHRAT A CT BB SR, BMIENEEENS, rA TS EEa v a2 mReR . mgk, £
AN R RORLAS FE D B 00T 5 B T P it 2 0 52 i1 TR T 2 [ () AR A i tH [34] o A FRIEFRIX M7
RSB B, P AT E VA AR RO R AHAA[35]. SR, FEAS A 4ERs b, fEE Rk
HA—2rtt#. Nedir 55 A\[36]7F—TREALG AT 704, K Bio-Oss (Geistlich Pharma AG, Wolhusen,
Switzerland) £ “HHEMEIE” M EME, IF5 “ABEMEA” a8 ERCT T . Bl
B R B 1G5 (5.0 + 1.3 mm)WE & T ABEE B EIZ(3.9 £ 1.0 mm). RI551 FHLHARH, —
RAVEYIAM RN PRE LR R4 8RR 8 B 1 m] DA T IR AN 4E R 2 I, DA & FEAE[37] .
Diss &5 A[38]HiCk 1 20 BB FH RIS K-FHIFAR 722, X H T R TEABR45 & PRF #f
35 MBS ICE /£ T RBH 28 6.6 mm AL E . @i X f2E T EAN BRI, 4R BRZTT
PAFREIN T 3.2 mm. Toffler 28 A[39]7E 110 L& #F Hid sk 1 138 ANMMHEAR IR R . X AR R I
V35 RBH 4 6.6 mm, P AN B B = LT3 E0 3.4 mme PRIGURH FUARVFAY 1 %2 25 AR 4 1) v g
i B G A, IR IX I MEDCFME . AT, aPRF MR AARIAL K3 & &N 6.3 mm,
e T DMERIE . X SR AT RSt T HEN S SEANA S T AR R A VR I B AT T P AR T Bl
SK(CAS #3k), HRLVER EERRA L R B TH s i I [40]. XA DL Z S FARRTImE. B
aPRF REXF I IR FFAEA o B 2 KA [ AN TE 2, {H aPRF AT RE7E— 2 L2 T “ 54607 BfER, [F
WERE 7RI B OO . BRI AN, TS5 A AT DU 5% H 31 52 N BRI B (1 22 S R e . i T
WHFEI RBH 8K, A ST AR 352 4 A B LE DT RO R 78 B0 4G . SEVR N S SR Rl AR 31 15
KMKZET e, NFr B REIE TR T LaE 24, AR S SR a1 n &
SR SLHI RS o HF R LB R AR S 2R AR m TR, e i M AR RS e ke A b T e 2
2GRt T 5 . aP R AT DAZE AR N I A P ORAP SERE, AT 15 27 FL A 52 0] JRUIG: 1% 22 e 1K [41] - B T aPRF
Je M ] BT FRAN B AE DAL, AR B RS S SRR TR, e A AT E AR AT Ay B 78 A R
HEid. e b, 0w BRI R KL, R DAY BRI FE AR 28 FL AL A% ) S 520 KUK, 3w
RESEUTEHM BTG, R, WATBWERY aPRF S5PRBEMENEAR, BRBCRRMEK, XXT
PRAUEFPREARAR R X B B (KRS e P B B e S

5. 51
g ERTR, XTSRS <5 mm MBS, TREE EATSE NSRRI M SR T 2 I
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PR 5 SR H AR AR HE T B A7 R By o M LE T EASEAMET Y, A U R A BB 72 L A 52 P S TR B g

QIO BE R R AR T AR FERE R I RARE, 1
AR RIIT T, EAHT T AR HT AR 26 EAMEAA RN SEE N R T DL R, &2 Bio-Oss

i R HH B R S R 12

ORFE R G E AR 5 P f R A (6], 1 aPRF SR T4ERF A SRR E . 58BN E AR FARBA L
DI EIICE, (] aPRF F1 Bio-Oss A1 KHRR & P E VT & BB A7 R i % .
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