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Clinical study on modified Topping-off technology in the treatment of multiple lumbar degenerative diseases KONG
Peng,TAN Hong-dong,ZHANG Jian-xin , JI Chang-jiao ,and XU Liang™. *Department of Orthopaedic Surgery,Shandong Chest
Hospital , Jinan 250013 ,Shandong , China

ABSTRACT Objective:To explore the clinical effect of the modified Topping-off technique in the treatment of multiple
lumbar degenerative diseases. Methods: From October 2019 to May 2020,42 patients who underwent modified Topping-off
operation (modified Topping-off group) and 42 patients who underwent multilevel total laminectomy and interbody fusion with
screw rod system internal fixation (whole laminectomy group) were observed and analyzed. There were 15 males and 27 fe-
males in the modified Topping-off group, aged from 28 to 80 years old, with an average of (59.57+11.85)years old. There were
14 males and 28 females in the whole laminectomy group ,aged from 45 to 82 years old, with an average of (64.26+9.19) years
old. Visual analogue scale (VAS) and Oswestry Disability Index (ODI) were evaluated before operation, 1 week ,6 weeks and
12 weeks after operation. The intraoperative blood loss ,incision length, operation time , postoperative drainage , weight-bearing
time , hospitalization time , intervertebral space height, intervertebral foramen height and lumbar mobility were statistically ana-
lyzed. Results: All patients were followed up for 12 weeks. The intraoperative blood loss and postoperative drainage in the
modified Topping-off group were significantly less than those in the whole lamina group (P<0.05). The incision length, opera-
tion time , weight-bearing time and hospital stay in the modified Topping-off group were shorter than those in the whole lamina
group (P<0.05). There were significant differences in intervertebral space height, intervertebral foramen height and lumbar mo-
bility between the two groups at 12 weeks after operation (P<0.05 ). The modified Topping-off group had significantly lower VAS
1,6,12 weeks after operation and ODI 12 weeks after operation compared with rhose before operation. The VAS at 1,6,12
weeks in the whole lamina group were significantly lower those that before operation (P<0.05). The ODI at 12 weeks in the whole

lamina group were significantly lower than those before operation (P<0.01). There were significant differences in VAS scores be-
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tween the two groups at 1 week , 6 weeks and 12 weeks after operation (P<0.01). There was significant difference in ODI between

the two groups 12 weeks after operation (P<0.01). Conclusion: The application of modified Topping-off technique in the treat-

ment of multi segmental lumbar degenerative diseases can reduce the total length of fusion segments , avoid or slow down the de-

generation of adjacent segments, and has a positive effect on maintaining the normal movement of the spine.
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Tab.1 Comparison of general data between two groups of lumbar degenerative diseases before operation

P () LFARATB(BI)
215 Big —————————————  Filh(xxs, )
L) & Ly s+LsS; Lystlss Lystlas Lystlsatlos  Lystls+LsS,
%K Topping—off 41 42 15 27 59.57+11.85 14 16 3 5 4
HENR AL 42 14 28 64.26+9.19 12 19 2 4 5
R 6 (5 x=0.053 1=—1.956 x=0.833
P{E 0.819 0.057 0.934
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Tab.2  Comparison of intraoperative indexes between the two groups
of patients with lumbar degenerative diseases(x+s)

2H 51 BigE AR s (ml) PO E (em)  FARES ] (min)

K Topping—off 4 42 298.81+75.46 9.89+1.04 97.38+16.01

A HEMR 2L 42 584.52+284.02 14.69+2.91 188.02+41.53

R[N -5.895 -10.146 —-14.383

P1y 0.000 0.000 0.000

x3 PMHEH#HRITHERFREEFARGETIERILER (x+s5)
Tab.3 Comparison of postoperative indexes between the two groups of

patients with lumbar degenerative diseases(x+s)

Eigl W% ARJE5lEid (ml) R FEEE () AERER ()
M R Topping—off 41 42 268.57+81.94 6.57+0.63 8.40+0.94
ExitE 42 436.90+193.12 9.05+1.59 12.43+3.91
¢t {8 -4.833 -9.362 -6.142
P1A 0.000 0.000 0.000

x4 MAEERTERFEESLEMATREDLSEREEETNE
XfEE (x5 )

Tab.4 Comparison of intervertebral foramen height and lumbar range of

motion of adjacent non fusion segments between the two groups of patients

with lumbar degenerative diseases(x+s)
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PiA 0.573 0.000 0.581 0.000
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Tab.5 Comparison of intervertebral space height of adjacent non fusion segments between two groups of patients with

lumbar degenerative diseases(x+s)

HI 2% 55 ) (em) R (em) Je 4 )% (em)
21 51 % — - — - — .
A Hi ARJE 12 )4 A Hi Afg 12 ] AHi AJE 12 4
M B Topping—off £1 42 0.32+0.03 0.33+0.03 0.29+0.02 0.29+0.02 0.18+0.02 0.20+0.02
A HENLA 42 0.31+0.03 0.29+0.02 0.28+0.02 0.32+0.02 0.19+0.02 0.25+0.02
t{E 0.636 2.598 0.956 2.867 0.955 4.778
Pa 0.552 0.043 0.983 0.000 0.979 0.000
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degenerative disease (x+s,score)

FABHERITEERREEFARAE VAS L& (v£5,7))

Tab.6 Comparison of VAS between two groups of patients with lumbar
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Tab.7 Comparison of ODI between two groups of patients with lumbar

degenerative disease (x+s )
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Fig.1 A 56-year-old female patient presented with L, anterior spondylolisthesis, L, 5 spinal stenosis with disc herniation,and adjacent LsS, segment with
mild disc herniation 1a,1b. Preoperative L, s,LsS, segment CT scan,L, s spinal stenosis with disc herniation and LsS, central canal stenosis with disc
herniation  1e. CT sagittal reconstruction, Ly spondylolisthesis combined with L, s spinal stenosis and disc herniation 1d,1e. Preoperative axial MRI of
Ly s and LsS; segments showed L 5 spinal stenosis with disc herniation and LsS; disc herniation  1f. Preoperative sagittal MRI showed L, 5 spinal stenosis,
disc herniation and L, anterior spondylolisthesis 1g,1h. 1 week after operation,the anterior and lateral DR showed screw rod system , Coflex and fusion
cage position were satisfactory ,lumbar spondylolisthesis reduction was satisfactory,adjacent segment intervertebral space height and intervertebral fora-
men height had no significant change and no instability occurred  1i,1j. At 6 weeks after operation , the anterior and lateral DR showed that the position
of screw rod system, Coflex and fusion cage were satisfactory , the reduction of lumbar spondylolisthesis was satisfactory ,the height of adjacent segment in-
tervertebral space and intervertebral foramen had no significant change ,and no instability occurred 1Kk, 11. At 6 weeks after operation , the horizontal dis-
placement of adjacent segments was less than 3 mm and the angular displacement was less than 11°  1m,In. At 12 weeks after operation , the position of
anterior and lateral DR showed that the screw rod system, Coflex and cage were satisfactory. There was no significant change in the height of intervertebral

space and foramen between adjacent segments
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Fig.2 A 62-year-old female patient presented with L, anterior spondylolisthesis, Ly 5 spinal stenosis with disc herniation,and adjacent LsS; intervertebral

disc herniation with spinal stenosis  2a,2b. Preoperative L, s5,LsS, segment CT scan, L 5 severe spinal stenosis with disc herniation, LsS, disc herniation
with spinal stenosis ~ 2¢. CT sagittal reconstruction, L, anterior spondylolisthesis, Ly 5 disc herniation, spinal stenosis, Ly 5 disc posterior margin calcifica-
tion and LsS, disc herniation 2d,2e. Preoperative axial MRI of L s and LsS, segments showed severe stenosis of L, 5 spinal canal with disc herniation ,and
mild disc herniation of LsS; 2f. Preoperative sagittal MRI showed that L, 5 disc herniation, spinal stenosis combined with L, anterior spondylolisthesis,
and LsS, disc herniation was mild  2g,2h. 1 week after operation, the anterior and lateral DR showed that the screw rod system, Coflex and cage position
were satisfactory,and the reduction of lumbar spondylolisthesis was satisfactory =~ 2i,2j. 6 weeks after operation, the anterior and lateral DR showed that
the position of screw rod system, Coflex and fusion cage were satisfactory, the reduction of lumbar spondylolisthesis was satisfactory ,and the height of ad-
jacent intervertebral space and intervertebral foramen were slightly changed 2k, 2l. At 12 weeks after operation , the position of anterior and lateral Dr,
screw rod system , Coflex and cage were satisfactory. The height of intervertebral space and foramen of adjacent segments had significant changes 2m,2n. At

12 weeks after operation, the horizontal displacement of adjacent segments was less than 3 mm and the angular displacement was less than 11°
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