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Effect of intervertebral bone graft area on the effect of single-level posterior lumbar decompression and bone graft
fusion

LI Ming-yang'?,ZHANG Da-peng'?,CUI Zhi-dong'*? (1. Xinxiang Medical College ,Xinxiang 453000, Henan ,China;2. De-
partment of Spine Surgery , Puyang Oilfield General Hospital , Puyang 457001 ,Henan ,China)

ABSTRACT Objective To study the effect of intervertebral grafting area on the effect of single segment lumbar posterior de-
compression and intervertebral bone grafting fusion. Methods The clinical data of 52 patients who underwent single-segment
lumbar posterior decompression pedicle internal fixation and bone grafting fusion from January 2020 to December 2022 were
retrospective reviewed. The area of the intervertebral bone graft was measured one week postoperatively using Computed To-
mography (CT),and based on the ratio of the bone graft area to the average area of the endplates, the patients were divided into
three groups: 17 cases in group A (the intervertebral bone graft area did not exceed the area of one pedicle) included 9 males
and 8 females with an average age of (56.0x11.5) years old; 15 cases in group B (the intervertebral bone graft area exceeded
one pedicle but did not reach the opposite pedicle) included 10 males and 5 females with an average of (52.0£14.0) years old;
20 cases in group C (the intervertebral bone graft area exceeded the opposite pedicle) included 12 males and 8 females with an
average of (49.5+12.8) years old. X-rays and CT scans were performed at 3,6,12 months,and the final follow-up postopera-
tively, the interbody fusion Brantigan scores,pain visual analogue scale (VAS) and Oswestry Disability Index (ODI) at each

follow-up were recorded. Results The gender, age ,and surgical segments showed no significant differences among three groups
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(P>0.05). There was also no significant difference in the preoperative VAS and ODI among three groups (P>0.05). All patients
of three groups were followed up from 12 to 36 months. Compared with preoperative, VAS and ODI scores of three groups
showed significant improvement at 1 week postoperatively and the final follow-up (P<0.05). Compared with preoperative mea-
surements , the height of the intervertebral space was restored at 1 week postoperatively in three groups;at the final follow-up,
the loss of height in the intervertebral space was less in groups B and C,and the height of the intervertebral space in group B
and C was significantly higher than in group A (P<0.05). The modified Brantigan scores at 3 and 6 months postoperatively were
significantly higher in group C than in groups A and B (P<0.05) ;at 12 months postoperatively , the scores in groups B and C
were significantly higher than in group A (P<0.05) ;however,at the final follow-up,there was no significant difference in the
modified Brantigan scores among three groups (P>0.05). The bone graft fusion rate in group C was significantly higher than in
groups A and B at 3 months postoperatively (P<0.05);at 6 and 12 months postoperatively , the fusion rates in groups B and C
were significantly higher than in group A (P<0.05);at the final follow-up,the fusion rate in group A was still lower than in
groups B and C,but the difference among three groups was not significant (P>0.05). Conclusion Single segment posterior lum-
bar decompression and interbody fusion surgery can significantly improve the clinical symptoms of patients with lumbar degen-
erative related diseases. However,as the proportion of bone grafting area increases , the early bone grafting fusion rate and fu-
sion score of patients are significantly improved.
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Tab.1 Comparison of baseline data among three groups of
patients undergoing single segment lumbar posterior
decompression, pedicle screw fixation and bone graft fusion
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Fig.1 The grouping diagram of different bone grafting areas  1a. Group A ,a bone grafting area that does not exceed one side of the pedicle 1b. Group

B, a bone grafting area that exceeds one side of the pedicle but does not reach the contralateral pedicle 1c. Group C,a bone grafting area that exceeds the

contralateral pedicle

L3 FARZMM

AR B E R R A, %A 2
Ohy 4 AR S, P R R T LA B A L (]
2) MHAESEATIZEHZREE LA 3,

B2 FARGWMANH 2a Mg ARZE 2b. Mg a0 ion
TR 23 ot E T SR R AT R PR BORL B 2b ZE U T
A I PR A DAL T A T R AR

Fig.2 Introduction to surgical instruments 2a. Schematic diagram of the

complete body of the bone grafting device ~2b. Schematic diagram of the
disassembly of the bone grafting device,divided into a bone grafting han-
dle and a bone grafting push rod. During the operation,the bone grafting
particles are placed in the left bone grafting handle of 2b,and then spiral

bone grafting is performed using the right bone grafting push rod
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Fig.3 Schematic diagram of intraoperative application of bone grafting

device 3a. AP X-ray during intraoperative metal bone grafting  3b. Lat-
eral X-ray during intraoperative metal bone grafting, adjustable direction
of bone grafting device during surgery to achieve contralateral bone graft-

ing and increase bone grafting area
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Fig.4 CT visible fusion criteria 4a. CT lateral position indicates con-

tinuous bone trabeculae passing through the fusion segment  4b. CT up-
right position indicates continuous bone trabeculae passing through the

fusion segment , with good shaping)
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R2 JATETREERBRBEHSRABEEEEMAREREBITERREE FAEE ODI L& (v+5)

Tab.2 Comparison of ODI before and after operation among three groups of patients undergoing single segment lumbar

posterior decompression, pedicle screw fixation and bone graft fusion(x+s)

ALy
205 %% AT ENERWE ARG 314H R 61 H R BETT
A 17 41.55+4.64 32.453+6.21 16.50+4.56" 12.25+4.35% 9.32+2.31
B 41 15 42.25+5.11 30.647+5.64 14.55+3.21" 11.55+4.54" 10.22+3.53
c4 20 42.03+4.35 29.750+5.53 13.55+3.45 10.46+3.89 9.45+5.67
F1iA 0.162 0.025 8.202 4316 0.026
P1{E 0.851 0.976 <0.001 0.019 0.772

H: 5 C 4 ,"=6.523,P<0.001;"1=4.112,P<0.001 ;*2=3.861,P<0.001;"4=3.002, P=0.018 . F 41y=1.194,P=0.305;F y4,=1.794 ,P<0.001; F . ;=

0.745,P=0.614

xR3 BHTETREEEHRBEEHSRABEETESTHAREBHERITHEERREE FAEGE VAS LL& (x+5)
Tab.3 Comparison of VAS before and after operation among three groups of patients undergoing single segment lumbar

posterior decompression, pedicle screw fixation and bone graft fusion (x+s)

By
£ 51 1%k A AJE 14 ARJE3AH ARG 64 H /i)
A4 17 7.59+1.42 3.18+1.31 1.94+0.75¢ 1.47+0.51* 0.88+0.60
B4 15 6.80+1.82 3.00£1.07 2.20+0.86" 1.53+0.64" 0.80+0.67
C4l 20 8.05+1.32 3.75+1.68 1.35+0.93 0.65+0.58 0.70+0.57
F1i 0.793 2917 5.448 19.153 0.536
PA{i 0.458 0.064 0.007 <0.001 0.589

e 5 C 4l ,1=3.123,P=0.014;"1=4.322 ,P<0.001 ;*%=5.811,P<0.001 ;%=5.054 ,P<0.001, F ;;4=0.424,P=0.655;F y;z=3.326,P<0.001;F ;=

3.728,P<0.001

4 EHATETEREHERREHSKRAIBECHBHER
EHRITHRREEFARANGHERSELR (v+s5)
Tab.4 Comparison of vertebral space height before and
after operation among three groups of patients undergoing
single segment lumbar posterior decompression, pedicle

screw fixation and bone graft fusion(x+s)

RS BATEVREERRBEHESRNEEETMER

EHRITHRFEEERGHETES LR (v25)
Tab.5 Comparison of fusion scores after operation among
three groups of patients undergoing single segment lumbar
posterior decompression, pedicle screw fixation and bone

graft fusion (x+s)

A :mm L)
215 11155 ENill ARJE 1JH KIKBEV] A B RE3ANA RE64MHA RE 124D KRBV
A 17 10.89+2.16 12.65+2.14 10.32+1.63 A4 17 1.41£1.00¢ 2.06+0.755°  2.65+0.49 3.24+0.56
B4 15 10.03+£1.92 12.48+1.55 11.88+2.04¢ B4 15 1.40+0.742  2.60+0.64% 3.20£0.41*  3.53+0.22
CH4H 20 9.59+1.47 12.75+£2.04 11.94+1.61 C4 20 2.25+0.72  3.30+0.66 3.35+0.49¢  3.70+0.40
F14 2.923 1.589 3.593 F1a 5.452 14.071 5.461 3.905
P{H 0.063 0.214 0.035 P1E 0.007 <0.001 0.007 0.072

T A 2R, =3.003, P=0.0203%=3.352, P=0.015, F ,,,=0.201,P=
0.819;F 1yy=1.512,P=0.225; F .,=5.334, P=0.008
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0.011, 5 A 41 kb % ,%=4.115,P<0.001;1=4.867,P<0.001, F 4=
0.201,P=0.819; F 4 1y =24.231,P<0.001; F 4 1y=6.796,P<0.001; F , » =
3.476,P=0.003
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Tab.6 Comparison of bone graft fusion rates among three
groups of patients undergoing single segment lumbar
posterior decompression, pedicle screw fixation and bone
graft fusion

L il 5 B 5/ 1

SR — .
RE3AA RIE6AH AR 1240 KRB

A2 17 0 7 12 14

B4 15 1 9 13 14

CH4 20 4 13 19 20

X 18 25.563 12.747 23.020 4.061

P14 <0.001 0.002 <0.001 0.131
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