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[Abstract] Objectives: To compare the clinical and radiographic outcomes of autograft, allograft, and hydrox-
yapatite(HA) synthetic bone graft in anterior cervical discectomy and fusion(ACDF). Methods: A retrospective
analysis of patients who underwent ACDF in the Third Affiliated Hospital of Southern Medical University

from January 2015 to December 2019 was conducted and 107 patients were included involving 164 segments.
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The patients were divided into autogenous iliac bone group(n=37 involving 53 segments), allograft group(n=46
involving 70 segments), and HA group(n=24 involving 41 segments). The visual analogue scale(VAS) score,
neck disability index(NDI), and Japanese Orthopedic Association(JOA) score were used to evaluate the pain
and function of cervical spine before operation and at final follow—up. The height of operated segment and
sagittal parameters[(C2—C7 sagittal vertical axis(SVA) and C2-C7 Cobb angle] were measured on the sagittal
X-ray films of cervical spine to evaluate the subsidence of cage. The clinical outcome was evaluated accord-

ing to Odom criteria, and fusion status was assessed according to Brantigan score. Multivariate Logistic re-
gression was used to analyze the risk factors of bone graft poor fusion. Results: There was no statistical dif-
ference between the three groups in terms of sex distribution, age, duration of disease, body mass index(BMI),
rate of diabetes and lesion of endplate, ratio of single and non-single segment operation, operation time, and

blood loss (P>0.05).
group, allograft group, and HA group(41.6+18.4 months vs 26.9+15.7 months vs 31.3+8.4 months, P<0.05).

There was statistical difference in the clinical follow—up between autogenous iliac bone

The VAS score, NDI, and JOA score were significantly ameliorated in all the three groups at final follow—up
And the final follow—up VAS and NDI were significantly higher in HA

group than the other groups(P<0.05). No significant difference was found in the improvement of VAS between

than those before operation (P<0.05).

the three groups(P>0.05) while the improvement of NDI and JOA in allograft group was better than the other
groups(P<0.05). Of the autogenous iliac bone group, allograft group, and HA group, the rates of excellent or
good according to Odom criteria were 81.1%(30/37), 84.8%(39/46), and 54.2%(13/24) respectively at final fol-
low—up, and it was significantly lower in HA group(P<0.05); The fusion rates were 94.3%(50/53), 81.4%(57/
70), and 31.7%(13/41) and the rates of subsidence of cage were 3.8%(3/53), 4.3%(3/70), and 58.5%(24/41)
and the

respectively.  The fusion rate of HA group was significantly lower among the three groups (P<0.05),

rate of cage subsidence was significantly bigger (P<0.05). At final follow—up, the height of operated segment

was significantly lower in HA group(P<0.05) and there was no significant difference in sagittal parameters be-
tween the three groups(P>0.05). Multivariable analysis confirmed that usage of allograft and HA synthetic bone
received revision surgery because of

was the risk factors of poor fusion. Two patients in HA group (8.3%)

pseudoarthrosis.  Conclusions: Bone allograft had a good clinical outcome, high degree of patient—reported

satisfaction, high fusion rate, and low risk of subsidence of cage, which could become a decent substitute of
autograft in ACDF. HA bone graft had an inferior clinical outcome, low degree of patient-reported satisfaction,
low fusion rate, and high risk of subsidence of cage and revision surgery.

[Key words] Anterior cervical discectomy and fusion; Autogenous iliac bone; Allograft; Hydroxyapatite;
Fusion rate
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fusion area but with small lucency shadow e, £ 3 points, uncertain fusion, bone bridges seen in half of the fusion area

without significant increase of the density in the fusion area g,
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Figure 1 Grading standard of fusion status a, b 5 points,
complete fusion, bone bridges well-shaped in the fusion area
¢, d 4 points, basic fusion, bone bridges seen in the entire

h 2 points, significant resorption of the bone graft and

major lucency visible in the fusion area i, j 1 point, significant resorption of the bone graft and major lucency visible in

the fusion area, loss of disc height, displacement of cage, and slippage of vertebral body
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x1 ZHBERNELER
Table 1 Baseline data of the three groups

SRZ SR

(n=37) FIFh S AREEH  HAANT A
Autogenous iliac ) rHO) | = P 2
bone group ° °

i #E (H ) Disease duration(months) 44.2+63.3 37.0+61.1 37.3+43. 6 0.601 0.642
P14 Male/Female 13/24 22/24 10/14 0.245 0.607
AR (%) Age(years) 49.8+13.1 53.6x10.4 54.049.7 0.137 0.177
A 5T 45 %L (kg/ni ) Body mass index(BMI) 23.3+3.1 24.5+2.8 24.6+3.2 0.064 0.093
BRI (17]) Diabetes 2 4 3 0.545 0.373
ZMR 5K () Lesion of endplate 16/53 25/70 13/41 0.52 0.874
/9 A B (f]) Single/mon-single segment 23/14 23/23 11/13 0.268 0.21
F-A B (min) Operation time 94.7+27.0 82.9+36.4 79.5+26.7 0.094 0.067
th il (ml) Blood loss 50.7+32.2 45.2+33.0 45.4+38.0 0.467 0.555
I PR Bifi 15 B 18] () Clinical follow—up(months) 41.6+£18.4 26.9+15.7 31.3+8.4 <0.001 0.013
AR A BEVINS A (H ) Radiographic follow—up(months) 18.2+12.5 10.5+3.7 12.7£7.2 <0.001 0.056
TEPL AREE S vs. MRS P2, AR vs. HA AT B2 HA R IR A

Note: P1, autogenous iliac bone versus allograft; P2, autogenous iliac bone versus HA; HA, hydroxyapatite

x2 ZHEERKITFHER
Table 2 Clinical outcomes of the three groups
RS FFSHERS  HAAT#4
Autogenous iliac bone A110<grrl£i:f?6;roup H(X:;rﬁl)lp Pl P2
group

ARHiT VAS #F43 Pre-=VAS score 3.9+2.9 44+23 49+2.4 0.394 0.155
RIKFE VTS VAS #7753 Final follow—up VAS score 1.2+1.4 1.0+1.3 2.1+2.1 0.039 0.047
VASTE4r 235 F2 B Improvementof VAS score 2.7+2.3 3.4+23 2.8+3.1 0.15 0.884
AHI JOA $F4) Pre-JOA score 12.8+2.1 12.9+1.5 12.5+1.9 0.891 0.519
KK KEVIBS JOA 7743 Final follow—up JOA score 14.8+2.1 15.6+1.8 14.4+1.9 0.054 0.44
JOATF/r 85 R B Improvement of JOA score 2.0+1.6 2.7+1.7 1.9+2.3 0.037 0.888
AT NDI(%) Pre-NDI 36.6+9.8 45.3+£12.4 42.0+£12.2 0.001 0.06
RIKFETTIF NDI(%) Final follow—up NDI 14.2+11.2 13.5+£15.7 21.6x17.6 0.831 0.047
NDI# 32 Improvement of NDI 22.4+15.2 31.8+£19.2 20.4+22.1 0.018 0.673

HLPL, AREE B A vs. IR SERE AL P2, AREE B4 vs. HA N TE 41 HA R 38 A

Note: P1, autogenous iliac bone versus allograft; P2, autogenous iliac bone versus HA; HA, hydroxyapatite
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NDI JOA ¥4t 25 PE st . Hiep R #p 5 ka4
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NDI AR5 5 ) , PR ks 4 (e) A e, (A
RS  HA N T 4 0 Wl 3 R IG5 T R 2
HUm AR R B SR A, RIH HA A THHARK
BET Y VAS P43 F1 NDI A X552

A T 1 %) 42 [ il D R A R P R e P
ACDF WHZ Hirz —0, T RIHEIE R &
R MG R, AR B RPCR BRI
L E B RES 20 AHIE S R, FRHE 1 4 ) R
B %R 94.3% ,37 Bl B & T JE— 1 R OC T AR
M4 R F AR, FRIEWH T AR S/ER
ACDF # B M B DL BRPE . H 3 AHE B BA kIR
2 R B IN FEAR AN 5 | IR B A6 PR A i s 121

x3

ARAFGEH, A AR TR B R T [ S A4
HHMHA NTEH, A1 FEE BB TH R
B BB A 18 MR

YT LiRJm R, AR BT SR Y 2R
ZAER BT IR N B A R b H il
FH &Rz 02 R R AR 78 ACDF | [l &
SR B R ORI TS AR R DT I ] OR
il (6~24 ™~ H ), K& %K 63.1%~97.0%", A
— BN R, ACDF H [m] i S A 1 1) il 45 B[] 4 T
HAAE . Suchomel ZFPHUEAT T — Iy BE LMY, 6
A HBEVTE, AR LG 2R 89.2% , [l Fh -4
BN 63.1% ,12 4~ A BEVT I, &l & R 0 4 5] o8
94.6%FN 85.5%., TEAMFEH , AR # W VT B[R]
10.5£3.7 AN, [RIFP S0 B i il 232 5 B A STk
AL, B AR K (94.3% vs. 81.4%) .

SHBRERRETROEREEMASREMARRRRETROXRESH

Table 3 Final follow—up fusion status and preoperative and final follow—up sagittal parameters

FRRS 4 (n=53)  [F SR iAEE  HANT B4
Autogenous iliac bone (n=70) (n=41) Pl P2
group Allograft group HA group

fili& P43 Fusion score 4.5+0.7 4.1+0.9 29+1.4 0.01 <0.001
fill £ %% Fusion rate 94.3%(50/53) 81.4%(57/70) 31.7%(13/41) 0.035 <0.001
T FUL (7//&) Subsidence (No/Yes) 5172 67/3 17/24 0.887 <0.001
FULH B (mm) Distance of subsidence 0.3+1.2 0.2+0.8 4.2+4.4 0.338 <0.001
AT HOS Pre-HOS 4.5+1.1 4.5+1.0 4.4+1.2 0.673 0.753
KXY HOS Final follow—up HOS 6.9+1.2 6.9+1.2 5.8+1.2 0.963 <0.001
AHi SVA Pre-SVA 15.5+11.4 20.7+11.3 21.4+9.7 0.041 0.041
KUKKEY; SVA Final follow—up SVA 15.9+£12.6 18.0£8.5 20.2+10.5 0.379 0.176
AW CL Pre-CL 12.3£9.9 9.3+8.6 14.2+8.6 0.133 0.45
K KE; CL Final follow—up CL 13.4+9.0 11.8+8.7 15.0+£10.6 0.412 0.534
T PL AR vs, WA P2, HARER T4 vs. HA AT 41, HA JREEREIR A, HOS: T AR B i ;SVA, C2-C7 &4k

T il 1] 5 25 ; CL,C2-C7 Cobb A

Note: Pl, autogenous iliac bone versus allograft; P2, autogenous

iliac bone versus HA; HA, hydroxyapatite; HOS, height of

operation segment; SVA, C2-C7 sagittal vertical axis; CL, C2-C7 lordosis

x4 EETHEEREZNEZEAZSW
Table 4 Multivariable analysis of risk factor of failed fusion

FIAARE R vs. [P S04

Autogenous iliac bone vs. allograft

AR vs. HA AN T

Autogenous iliac bone vs. HA

FEAE HE (95% 1T {55 1XCJil ) PfH FEAE FE (95% 1T 451X fil ) Pl
OR(95% CI) P value OR(95% CI) P value

B K Bone graft 4.433(1.114,17.641) 0.035 37.433(8.373,167.353) <0.001
L Age 0.997(0.948,1.049) 0.920 1.007(0.949,1.069) 0.812
e 880 BMI 1.076(0.857,1.352) 0.528 0.974(0.790,1.199) 0.802
AR W6 <1 4F Radiographic follow—up<1 year 1.555(0.498 ,4.854) 0.447 0.840(0.235,3.000) 0.789
AT SVA  Pre-SVA 0.957(0.902,1.015) 0.143 1.059(0.996,1.126) 0.067

T HA R EEREIR A1 ;SVA, C2-C7 44k 1 b 16 B
Note: HA, hydroxyapatite; SVA, C2-C7 sagittal vertical axis
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