5530 & 55 19 4] T EBIEAMHE Vol.30,No.19
2022410 H Orthopedic Journal of China 0ct.2022

iR -

HUH B R -2 R e A ) 552 e

RER', E K, BRI, EFR, E@8', ERFE, R £, k2"
(1. TNrpEEZE R, T2 M 510405; 2. MM TR EERE, T FE#MIIH 545001)

WE:. [BM] WESRa Aike 5 AREIRG EHANBIEER KA H -2 (recombinant human bone morphogenetic protein, rh-
BMP-2) X /5 BRIEHEME I GA Bs2ma . [F5E] BHEZHT 2015 4F 1 H—2019 4F 8 H FRIEHER AT PEE01T G B IEHERL & 75 1]
A IR REER . RTEARRTEE A AE R, 43 fiHEE B4R H rhBMP-2, 32 FIRH Fal [ AR, FeiePidl Bl AR . BEvi

Fosg gkl [ER] MAREWINFZERFAR, RPIOmHE L. WHKE LR TGN RMNZER TR ITEE L (P>
0.05). K1 (13.87+1.30) A~A, FEREFEIER, M4EHE VAS, ODL, JOA PP &M (P<0.05). RJF 6 NAH;, BMP 24
JOA PEor B BT AREA (P<0.05). SR, BERTRIMERS, WAL R B B 3 2 B th 2281k (P<0.05); Ml A
Lenke W3 W3 25% (P<0.05); W2 Marchi iPEUESRUIRELIG ITNE, H2ERTLITF=E L (P>0.05). K5 3. 6 NN
BMP ZHHERI R T AIREA (P<0.05); AR5 6 A~ H BRIRBAVII, BMP 20/l Lenke PRI W EML T AIAELA (P<0.05);
RIRBETTET, BMP 4B U0 Marchi P90 T AMCE A, Z5 AT FE X (P<0.05). [Fit] fEsHEMB G R AR E =24
thBMP-2 1] LUAG 850/ HE R ARl A5 FIAEARTRE itk R -

KB EHNFIESRERENA-2, AREBH, JFRIEHAERNR G AR, maER, Tk
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Effect of recombinant bone morphogenetic protein—2 on posterior lumbar interbody fusion // CAl Zhuo—yan', MO Ling’,
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Abstract: [Objective| To compare the effects of bone autograft composited with recombinant human bone morphogenetic protein—2 (rh-
BMP-2) versus bone autograft only on posterior lumbar interbody fusion (PLIF) . [Methods] A retrospective study was conducted on 75 pa-
tients who underwent PLIF for degenerative lumbar diseases in our department from January 2015 to August 2019. According to preopera-
tive doctor—patient communication, 43 patients had PLIF performed with rhBMP-2 used (the BMP group) , while the remaining 32 patients
were with bone autograft only (the BA group) . The perioperative, follow—up and imaging data of the two groups were compared. [ Results| All
patients in both groups were operated on successfully without serious complications. There was no significant difference in the time to resume
full weight—bearing activity between the two groups (P>0.05) . As time went during followed up lasted for (13.87+1.30) months, VAS, ODI
and JOA scores in both groups significantly improved (P<0.05) . At 6 months postoperatively, the BMP group proved significantly superior to
the BA group in JOA score (P<0.05) . Radiographically, the height of intervertebral space showed significant curve-like changes (P<0.05) ;
the Lenke grade for interbody fusion significantly improved in both groups (P<0.05) ; whereas cage subsidence in term of Marchi’s criteria
slightly increased in both groups regardless of no statistically significant differences among time points (P>0.05) . At 3 months and 6
months the BMP group was significantly superior to the BA group in term of the height of intervertebral space (P<0.05) . At 6 months and
the last follow—up, the BMP group was significantly superior to the BA group in term of the Lenke grade of fusion (P<0.05) , additionally,
the former proved significantly superior to the latter in Marchi’s scale for cage subsidence at the last follow—up (P<0.05) . [Conclusion]|
Bone autograft composited with thBMP-2 does effectively reduce interbody non—fusion and cage subsidence in PLIF, and improve its clini-
cal efficacy.
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JEAMEIR A7 P2 S AT BEIRGR s i, BATIE
i T IBOBORR B ) skt B A 745 T B IR A B AR L
P o MRS P IEDE TP 2 T AR AT
PEPIR RIRIT o T8 I [ I MEAE (8] Rl o3 115 TR
(posterior lumbar interbody fusion, PLIF) Jf ¥7 I #E i}
FrPEpom R AR b, ARG SRR 2 LS4
AR R REIRT R, ol S ] FL A ThI RR Dl N S B0 1
ZAEAR, Mol R =5 ARARET [ 5 S e a) i 5 S AR E
AORCE PREE, RERR S ARS8l , A il R A
IRBCR . BREDFFEIESS, W AN B IESREEN
2 (recombinant human bone morphogenic protein, rh-
BMP-2) HKG A AEATHEF R A Rl 5 AR BEAT R HE L
B EE, AR A B chBMP-2 74
B R EIE AT RE B B B . BT B
MY AL . RAEE . RJE# &R &
SE 0 H, RJE T E RS SR S S B T
HHRHE . HEMEEE AR S EARGR. H
e, BRTEWFE FROCTENEARA SR s 0 A A [
FERETEN, XHEE S FERLG S DR e
3y e 7

PR, ASBITFEIE I (B 1 73 A, L Al
MEET SRS REHEANTESLERA-2
(rhBMP-2) o i S REAFEAFE ] A B2

| ARSI

1.1 A SHEER PR

PIAFRAE: (1) BAFERE (FE>45 %) (2)
ZRSERYT 3 N H DL L, RWITRE; (3) HAME
i R ROECHPEROR . RIERYEREA T, ASRES S S Im IR
FER; (4) 28 CT. MRI 8K X £k 3558 824K A, 1
B RHIEMERATHEE B, AR e |
TEIE | RATEEMERI ARG, JFEEZ T FARIBIT IR
i (5) FabiveRl .

HEBRARAE: (1) FARTBOHE 34 (2) FAR
WEATFARSE; (3) BHBW M. JAE . &Y
PR 2B T BB RO s (4) BRI R 2
121A%.

12 — Bk

1B 24T 2015 4F 1 H—2019 4F- 8 H7E) M
= 2R 25— B = B WAy 1) PR B MEAR A TP a1 7
HEJG B Al 9 e PR R R R, e 75 BIRR A
WhRIE, PAARNFIE . ARG RIS, 43 BiHE
] A5 M thBMP-2, 32 {5k [] A#0 A Bl (AR

PR ARAT—MBOR LR 1, PRAARRS . Mo 14k
FF5%L (body mass index, BMI) . ‘E% % (bone miner-
al density, BMD) . #ifE. FARVTE ., WS —Rr
HE e R TG S (P>0.05) 0 AWFFEARBEBE
eI Lot i, A B A B S R S .

x1 FWABER—MERSIER
BMP 41 A e

it (n=43) sy W
R (%, 7xs) 56.88+8.20 57.84+9.21  0.636
PR (1, Zi9) 19/24 1319 0.758
BMI (kg/m®, %) 2520+3.06  24.98+4.15  0.796
ke (H, xxs) 65767536 61.22+86.03  0.809
BMD (g/em’, x#s) 0.88+0.17 0.85:0.18  0.374
B (W, Loa/Law/Las/LsS)) 3/9/31/26 0/5/28/12  0.245

LI (15, CS/LS/DD) 22/15/6 17/12/3  0.832
. 2Wi: CS, canal stenosis, HEE %S ; LS, lumbar spondylolisthe-
sis, TEMEHEBE; DD, degenerative disc disease, 1B 1T HHEE] 57

1.3 PRI

KRR, M. TR IER Y, BEE
HERCFIOCTT S AMN LR, J3 i ERl G B b T B AME
SET . WERMERRSE , IS, FEOMHER R
FEIFOENELE RN ZAL, DIBRTTAE T Bt &, Ak
L, MEHERIBIRDN, RS E MRS B,

thBMP 20 : W I HEAR A AR B OB S 4 B 10
SRS, A BN ILIEEEA TRABRA R, N
5 thBMP-2 331 1 mg, #AA N 25HWIE 69.5%, 52
B WK A1 3.5% AR KB NE 26% (1 AR E
20173464462), —RMEAMERIBIRTAR, HFTHATE
s

FIAEH: AOER ARE PR AEY) , AN rh-
BMP. BB 73 A A RS AR AME] B RHE, #7345
ANFER.

H HUE B R A S R B AR, 222 XU
B, DAREET-HRARGE, MEEDINE, REEE . B ES
Vi, sERi .

L4 PFHIERR

LT AR R, RHIARF 2R %
ST PESY  (visual analogue scale, VAS) . Oswes-
try DI REREAHHE 2L (Oswestry disability index, ODI) /I
H ARG R 2 IEIE (Japanese Orthopaedic Associa-
tion, JOA) PFHTIGIRBCR . FTiai5aide, W& HER] R
o R Lenke FRfEPFNHER ARG ', Marchi ¥4
PRUEVEN AR TORE
L5 GeitEorik
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K HH SPSS 22.0 BTS2 AT . TR
Phx+s TR, ORISR IESAANT, PIR HECR A
MSTREAS ¢ Ko s ZH B[R] LEBCR SRR 2R T 2243
Br, PR ELECR A LSD ¥ BRI R AEIES A,
KRR o THECFERER ] 8 K905 Fisher A1
Ko o A5 2% 08 R 4 HL 8k Mann—Whitney U ¥
55, AS[R)EH ]S R ) Friedman #5355 . P<0.05
hESAGIFE L

2.1 FEFARBARL

PIZH B IR e TR, AR Jo™ 8 If A 0E
FARSRES, BMP 4 43 #i] B & dL @l & 95 BL 69 4,
H AR 32 (B LR ST B 45 >0 BT ARBIBOR
W2, PHFREE, RAfhdims, MHKE, T
HATERTR] . YT A A9 S A B i TRl ) 22 S 240 5E
P E X (P>0.05). BMP 414 1 fil#E ARG H
YIrgyy, 1iig0IsEs, gy BOERyiA: ZFmmnt
), 3 FJE s FURE . PRALSR 125 A A A 11 P I
FMAIE L, DASCREARAE 042 55 9 A

*x2 MABERFAPEMSILER
4 Y
e BMP 4 SRz P
(n=43) (n=32)

200.84+61.02  226.72+86.15 0.132

FARBIE (min, #+s)
PIAEKEE (em, )
ARPFRMAE (ml, & +s)
THATEMTE (d, x+s)
oA (B, Wizm) 32/10/1 24/8/0 0.910
fEBERSE] (d, %)

9.52+3.81 9.03+3.22 0.557
349.53+299.03 244.36+121.75 0.061
2.98+1.32 2.63+1.13 0.229

14.47+4.79 14.53+3.29 0.947

22 W4

WAL E SRR s, BT R 12~16 A~ H, SF
¥ (13.87£1.30) H . FEUTWIE, Prf 8 B o
RE KT AREEN . WAREDTFR I 3, Pl
RIgEafnE G E2ZS LRI E XL (P>
0.05). FfETEIHERS, PILLEE VAS Fl ODI $F5334 i
EWD, JOA W B ER I (P<0.05). ARHj BMP 41
VAS PP B F R EA (P<0.05); RJF 6 4~H
Bf BMP 41 JOA W53 2 K T AR E 4 (P<0.05);
HASHHR IFR] A5, PALIR] VAS, ODI Al JOA P43 22
SUTGIHFE XL (P>0.05),

R3 MABERHER (r=) SHK

Bzt P[] A5 BMP 41 (n=43) B2 (n=32) P {8
SEA TG S E (d) 8.23+3.45 8.59+2.31 0.610
VAS P74 (41) AR 6.07£0.67 5.59+0.67 0.003
ARJE31H 3.37+0.49 3.38+0.49 0.980
ARJF 6 1H 1.56+0.50 1.56+0.50 0.970
ER/ ] 1.14+0.52 0.91+0.53 0.059
P <0.001 <0.001
ODI ¥4 (%) A 33.95+2.74 33.8422.34 0.856
Rig 34H 16.53+3.77 17.31+3.57 0.369
 NEREO5! 9.00+2.14 8.53+2.58 0.393
BRI 8.74+2.27 8.81+2.35 0.899
P{H <0.001 <0.001
JOA T4 (43) ARHIT 10.05+4.14 10.97+4.22 0.347
ENEREOE! 17.88+3.62 18.88+3.31 0.228
R 6 1~ H 27.60+1.98 26.31+2.28 0.011
ERINi] 27.95+1.98 27.63%2.15 0.495
PAE <0.001 <0.001

2.3 ARG

P E RAR I 25 L3 4, BRI HERS, WA
YUMEMR B BRI R 2R AR AL, RS 1 JERIEE, IR)G
s Bk, AR S E 2 RA SR L (P<
0.05); P4LfhA Lenke PF4¢ Y & % (P<0.05);
1740

PIZH Marchi YPZIERUTRE YA TN, (HAS[R] B fi]
MM ZESE TSGR (P>0.05). K3, 64
J I BMP ZHHERIBR & R T AR E 24 (P<0.05), R
Jei 1S AR Bt sy R L TR A ] i v B2 ) 22 S 24 e e
2R (P>0.05); R 3 N BTA RS Lenke
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PR 22 R g m L (P>0.05), Rig 6 1H K Marchi PE Y25 F IS T4 L (P>0.05), KRIKFE
ARIKBEVET, BMP 4/l Lenke WP B &L T H P, BMP 41582010/ Marchi ¥EZ% B 200 F B A8
W4 (P<0.05); RJG3. 6 40H, PIALBZDIE 2 (P<0.05). SLAYHEMEIULE 1, 2,

R4 MABRERBGTHERSIR

Eiztan R 7] A5 BMP 41 (n=43) AEH (n=32) Pl
HERIBREEE (mm, % +s) NI} 10.56+2.98 10.20£2.18 0.481
R 12.58+2.70 11.842.12 0.123
NEREOE! 11.16+2.10 10.08+1.52 0.002
R 6 ™~ H 10.28+2.29 9.55+1.56 0.045
R/ ] 10.57+2.38 9.77+2.10 0.069

PE <0.001 <0.001
flA I (5, VIAIAV) AJE31H 15/18/27/9 9/14/17/5 0.827
AJg 6 1A 35/27/7/0 15/19/11/0 0.027
ERINi] 41/25/3/0 20/17/8/0 0.046

PAH <0.001 <0.001
YUREPFL (15, O//1I/IID) Y NEIRE(E! 59/10/0/0 37/8/0/0 0.640
RiE 6 A 59/9/1/0 35/10/0/0 0.312
R 59/9/0/1 31/11/3/0 0.031

P{H 0.999 0.251

-

wt

»
\L
-
0
-
A
[
R

()

B 1 ¥, &, 64%, BMP 4, MEMESEAENE, $52 Li~Si PLIF RJAJT  la: RJ5 18 CT BIR Lus £ LsS) 82207 B B
I, JCUTFE 1b: RJF 6 N H CT IR Lus Al LsS; S840 B B U, JCUIRE, Lus BN M IG5, Lenke Bl-&1FS 1 9¢;
LsSi AR ATEZE, Lenke BEATEL 14%  lo: ARUKBHDT CT B8 2 D BEIAT Lenke MG ITLL 1 9%, JELRI TG

B2 HF, B, 0%, AKEH, WEMHIEBIE, % Li~S PLIF RJAYF  2a: AJ5 1 CT B8 Lus Ml LsS) A0 E R IT,
Ttk 2b: RJG 6 MH CT B8 Lus B4 F LM BUREUIME, 1sS1 BHLTICUTRE. 2 ARIBR_E T 23594 M 545, Len-
ke FlETES 11 2% 2¢: RRFEDT CT BrR Las B IR EETIRE, LsSi ZEHRTICUTNE; Lus EAFERE 19, LsSi RbAFEEE N 11 2%

AR SR, RS T AR ARXT P A R EERA AL,

3% it It HBEA PR AR T30 BT, PR ERE B e
B e 1965 4F Urist (P57 R BL T “BIES KRR

HY T A G 5 | B 4 T R R A e Bk R 2 B (BMP) 7, H b BMP-2 1% 5 0 BE 77 e ot o
3.6%, TEARWN 3.2% . BEA NAZHRAL, AR BMP-2 /5y — B A A S A T Y
PRSI AG S TR AWHE N, TEAHET AR AR WA HETEA, MUBEBBE SR, I HE B
R BJH Y EHERL S TR BT E AR 2 R RAF- PR A AR e BaEsm 7 BRI
HBRIESE, WRRARAIR ARSI, JF AT HR PR B A RS HIESE T rhBMP-2 0] LA 242
1741



5530 % 56 19 )
2022410 H

T LSRR S
Orthopedic Journal of China

Vol.30,No.19
0ct.2022

HEE G, JF BalA SOR SEH R EAOG . B
S fR I RAIFSE FRAIESE T rhBMP-2 B8 52 AR
HE P T A B A AR HR P A B 207 S A AR A
M, (B, rthBMP-2 7E4f 092 72 oA 46 52 e
FEA . JRE o, il s 2 5o Bk 4%
IERAE 1, o e WSS B A R U — R
T B HALAIIF R

RETERF ST T8 AR AR PP B R LB AE N
Z, HTRE AU EAEN 4.4%~68.18% 7, Tii
rhBMP-2 £ fi2 7 #E 18] fil A 14 6] B 2 5 38070 35 -85
W, ZARBEIA SFEE AR U " 0, Sethi 4 2 HF5Y
BRI, A rhBMP-2 ARJ5 12 A F i ) 45 T
16.5%. TMiAES—SEmFFEd, e thBMP-2 [ 85
A L5 2 B 0 A 0 DR IR A il i L
B 202 ERTEEXS thBMP-2 J2& 1523 i il A e T4
A IR EEE . R, ARG AEMECR R] R A i e
i AR A SEAE T, chBMP-2 55 AR B
i, FEECHIE RO thBMP-2 X il IR
A [ B e 8825 2R 52

ARG B A I, A TR AR A IR
B & A thBMP-2 1] LUAT 240/ HE [a) A il R 4R DT
R, BRI IRACR . AT B WL A — Rl
TR GO 22 R G245 . BT ERS, 7
20 VAS F1 ODI PF- 43 35 b 2k /0, JOA V-4t 35 3
Jne AT BMP 41 VAS 340 3w T AREA; Re
6 A BF, BMP 41 JOA W4y @ F LT A a4l H
AHANE ] A5, PRZHIE] VAS. ODI 2 F ¥4t
B ®BE, Rg 6 4~ H RARKBEVH, BMP
A Lenke WERIY W ENT AIREH; KRBEVIHT
BMP 41 22 1[% Marchi "FRERT AIRE4L, 5
HAGFE . X S5BEERTFFE S >, i
fifi FH thBMP-2 AT LA SEHE (B 7l 5 B2 il 5 232 . A
FRIAMERIBR = ARG S ER, JEEMA
SR AR HE T B s B A fb B R AR AR R R, 3
SEPALEH B EE RN EERA SR L X5
ASCHRAHZERL, ARG ARG 4 N B B A B s
FRRARHA 70.7% > AH)E, TEARPIE PR K
B BMP A RlG AR TR R T AR B4, Xrlfhe
S T ASHIE G o ME ] B 9 thBMP-2 AR 1 mg,
1M thBMP—2 i IR S 114 52 i) 2 B9 s AR 1k 7

T A5 — IR O Y BP9, ELA [
TR S () SR B A, T ELR B AR N, B
MR REMERCR, A T IMmT , ASRATY 75 2L A
T HK BE IS 1A A AT RE RIS IR AFR AN [ 30 2 1)
1742
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