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Channel-assisted fixation and interbody fusion in treating recurrent lumbar disc herniation by muscle-splitting ap-
proach ZENG Zhong-you™ ,ZHANG Jian-qiao ,MA O Ke-ya,SONG Yong-xing,FAN Shi-yang,YU Wei,PEI Fei,and WANG
Hai-feng. *The Second Department of Orthopaedics ,Hospital of Coast Guard General Corps of Armed Police Forces , Jiaxing
314000, Zhejiang , China

ABSTRACT Objective:To explore the clinical value and safety of unilateral pedicle screw fixation combined with con-
tralateral translaminar facet screw fixation and interbody fusion by muscle-splitting approach treatment of recurrent lumbar disce
herniation. Methods : The clinical data of 51 patients with recurrent lumbar disc herniation treated from June 2012 to Decem-

ber 2017 were retrospectively analyzed. There were 32 males and 19 females,aged 34 to 64 years with an average of (51.11%
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7.28) years. Lesions invoved L, 5 in 38 cases and LsS; in 13 cases. All patients had a history of lower back pain and radiation
pain of lower limbs (3 bilateral and 48 unilateral )and underwent unilateral pedicle screw combined with contralateral translam-
inar facet screw fixation and interbody fusion,among which 24 patients were treated through median incision approach (median
incision group ) ;other 27 patients were treated through muscle-splitting approach with channel-assisted exposure (muscle-split-
ting approach group ). Operation time, intraoperative blood loss, postoperative drainage and incision length of the two groups
were recorded. Visual analogue scale (VAS) was used to score the pain of lumbar incision at 72 h after operation,and JOA low
back pain scoring system was used to evaluate the lumbar function preoperatively and at final follow-up. Imaging data were an-
alyzed ,including the changes in the height of intervertebral space of diseased segment before operation, 3 to 5 days after opera-
tion,and at final follow-up;Cobb angle changes in the coronal and sagittal planes of lumbar spine preoperatively and at final
follow-up ; multifidus area and multifidus fatty tissue deposition grade before and 12 months after operation; postoperative pedi-
cle screw and laminar process screw position and intervertebral fusion condition. The complications of the two groups were
compared. Results:There was no statistical difference in operation time between two groups (P>0.05). Muscle-splitting ap-
proach group was better than median incision group in light of incision length,intraoperative blood loss and postoperative
drainage volume (P<0.05). VAS score of lumbar incision pain at 72 h after operation was 1.61+0.54 in median incision group
and 0.76+0.28 in muscle-splitting approach group (P<0.05). All patients were followed up for 12 to 84 (43.50+15.84) months.
At final follow-up ,the JOA scores of the two groups were significantly improved compared with those before operation (P<0.05).
The rate of pedicle screw malposition was 6.25% (3/48) in median incision group and 9.26% (5/54) in muscle-splitting ap-
proach group,there was no statistically significant difference between two groups (P>0.05). Rate of translaminar facet screw
malposition in median incision group (12.50% ) was significant less than the muscle-splitting approach group (18.52%) (P<
0.05). The height of the intervertebral space of the two groups was significantly restored 3 to 5 days after operation (P<0.05),
and there was also a significant loss of height at final follow-up (P<0.05). At final follow-up,the balance of lumbar coronal
plane and sagittal plane in two groups were improved very well (P<0.05). The comparison of the area and grade of the multi-
fidus muscle in two groups 12 months after operation showed that obvious damage to the multifidus muscle were present in the
median incision,while the multifidus muscle was less damaged by muscle-splitting approach (P<0.05). The fusion rate was
91.7%(22/24) in the median incision group and 92.6% (25/27) in muscle-splitting approach group (P>0.05). In median inci-
sion group,there were 1 case of intraoperative pedicle entry point fracture,1 case of intraoperative dural tear and 1 case of
postoperative nerve root injury ; in muscle-splitting approach group, there were 1 case of intraoperative pedicle entry point frac-
ture,2 cases of intraoperative dural tear,1 case of postoperative nerve root injury,2 cases of incision epidermal necrosis and 1
case of poor incision healing. Nerve root injuries in the two groups were caused by incorrect positions of pedicle screws,the
screws were immediately adjusted upon discovery. The nerve root symptoms were completely recovered 3 and 6 months after
surgery. No incision infection was occurred in two groups. During the follow-up, no pedicle screw and laminar facet screw were
loosened , displaced , broken , or intervertebral fusion cage moved forward and backward. The complication rate of 25.93% in
muscle-splitting approach group was higher than 12.50% in the median incision group (P<0.05). Conclusion : Muscle-splitting
approach is feasible for the treatment of recurrent lumbar disc herniation with pedicle screw fixation combined with contralater-
al translaminar facet screw fixation and interbody fusion. Compared with the median incision approach ,the muscle-splitting ap-
proach has the advantages of small incision, less trauma, less bleeding,rapid recovery. Also it can protect multifidus and do not
increase the incidence of serious complications. Thus, it can be used as a choice for fixation and fusion of recurrent lumbar disc
herniation.
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Tab.l1 Comparison of preoperative general data of patients with recurrent lumbar disc herniation between two groups
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Tab.2 Comparison of the incision length, operation time , intraoperative blood loss and postoperative drainage volume of

patients with recurrent lumbar disc herniation between two groups (x=+s)

25 1411 % P HBE (em) T AR (min) Al (ml) AJF YA 5] (ml)
TEFI 4 24 4.81+0.57 86.00+8.35 232.00+38.86 158.00£56.85
JULTR] R 4 27 2.93+0.35 85.00+7.79 178.00+29.64 96.00+25.19

1l 9.25 523 7.38

P fE 0.007 0.695 0.036 0.027
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Fig.1 A 43-year-old female patient with L, 5 interverte-

bral disc herniation, 5 years after nucleus pulposus resec-

tion through lamina fenestration , complaining recurring lower back and leg pain for 8 months, was diagnosed as recurrent L, 5 intervertebral disc herniation

after surgery 1a,1b. Preoperative AP and lateral X-rays showed the height of L, 5 intervertebral space decreased 1c¢,1d. Preoperative lateral X-rays of

lumbar spine hyperflexion and extension showed no significant change in the angle of the L, and Ls endplates , and no significant relative displacement of

the Ly and Ls vertebra  1e,1f. Preoperative lumbar CT and sagittal MRI showed evident protrusion of L, 5 intervertebral disc,and the dura mater and cau-

da equina were significantly compressed 1g,1h. Unilateral pedicle screw fixation combined with contralateral translaminar facet screw fixation and in-

terbody fusion was performed through median incision approach. Postoperative lumbar AP and lateral X-rays showed that the height of the L, 5 interverte-

bral space was recovered ,and the positions of internal fixation and fusion cage were good
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Tab.3 Comparison of the lesion segmental intervertebral
space height between two groups with recurrent lumbar disc

herniation before and after operation(x+s,mm)
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Note : Compared preoperative data, “1=2.76,P=0.021; “1=2.82,P=0.016.
Compared with postoperative 3 to 5 days, ®=1.32,P=0.041; 4/=1.25,P=
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Fig.1 A 43-year-old female patient with L, 5 intervertebral disc herniation,5 years after

nucleus pulposus resection through lamina fenestration, recurring low back and leg pain

for 8 months,was diagnosed as recurrent L s intervertebral disc herniation after surgery

1i. The picture of the postoperative incision showed that the length of the incision was
4.5 em,which was significantly shorter than the first surgical incision for nucleus pulposus removal  1j,1K. One year after operation, the lumbar AP and
lateral X-rays showed L s intervertebral height was partially lost and the positions of internal fixation and fusion cage were well ~11,1m. One year after
operation , the lumbar lateral X-rays of hyperflexion and extension showed no significant change in the angle of the L, and Ls endplates, and no significant
relative displacement of the Ly and Ls vertebrae  1n,10. One year after operation , the lumbar CT showed successful interbody fusion of L5 1p,1q. Cross-
sectional lumbar MRI before operation and 1 year after operation, comparing the same level of Ly s intervertebral space. Area and grade of the multifidus
muscle on the right side (the side of spinal canal decompression) decreased significantly after 1 year 1r,1s. Six years after operation , the lumbar AP and

lateral X-rays showed no further lost on L, s intervertebral height and the positions of pedicle screw and translaminar facet screw were satisfactory
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X (P>0.05), RJg 1240 B 2ERELSITFES
(P<0.05),
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(25/27) W4l 22 R IC B it B L (1=0.272,P=1.524)
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Fig.2 A 49-year-old male patient with L, s intervertebral

LI«
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S

o

/g

disc herniation,7 years after nucleus pulposus resection
through lamina fenestration , complaining recurring lower back and leg pain for 6 months, was diagnosed as recurrent L, 5 intervertebral disc herniationafter
surgery 2a,2b. Preoperative AP and lateral X-rays showed the height of L, 5 intervertebral space decreased 2c¢,2d. Preoperative lateral X-rays of lumbar
spine hyperflexion and extension showed no significant change in the angle of the L, and Ls endplates,and no significant relative displacement of the L,
and Ls vertebra  2e,2f. Preoperative lumbar CT and sagittal MRI showed evident protrusion of L s intervertebral disc,and the dura mater and cauda e-
quina were significantly compressed  2g,2h. Unilateral pedicle screw fixation combined with contralateral translaminar facet screw fixation and interbody
fusion was performed through muscle-splitting approach. Postoperative lumbar AP and lateral X-rays showed that the height of the L, 5 intervertebral space

was recovered , and the positions of internal fixation and fusion cage were good

R4 MASEMEROSREESEFTRNEBMETRE (A5 528 1 HE A BE 5 1 0 5 R R . 0
it

B RARE Cobb FZZAL (x2s.°) Jo 3% A R B IR TS ), T AR AR A5G  SMRET I ) H
Tab.4 Comparison of Cobb angle changes in coronal and SO IR AN B R S
sagittal plane of patients with recurrent lumbar disc 2.3 AR
. T

herniation between two groups before and after operation
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Note : Compared with peroperative data, *$=6.98,P=0.021;%=7.95,P= 2.4 #EE‘[‘%%
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Fig.2 A 49-year-old male patient with L, 5 intervertebral disc herniation,7 years after
nucleus pulposus resection through lamina fenestration, complaining recurring lower back
and leg pain for 6 months,was diagnosed as recurrent L s intervertebral disc herniation
after surgery  2i. The picture of the postoperative incision showed that the incision of the
muscle-splitting approach was about 3.0 cm, which was significantly shorter than the first surgical incision for nucleus pulposus removal =~ 2j,2k. One year
after operation, the lumbar AP and lateral X-rays showed L, s intervertebral height was partially lost and the positions of internal fixation and fusion cage
were well  21,2m. One year after operation,the lumbar lateral X-rays of hyperflexion and extension showed no significant change in the angle of the L,
and Ls endplates , and no significant relative displacement of the L, and Ls vertebrae  2n,20. One year after operation ,the lumbar CT showed successful
interbody fusion of 145 2p,2q. Cross-sectional lumbar MRI before operation and 1 year after operation ,comparing the same level of L, 5 intervertebral
space. Area and grade of the multifidus muscle on the left side (the side of spinal canal decompression ) decreased significantly after 1 year  2r,2s. Six years
after operation ,the lumbar AP and lateral X-rays showed no further lost on L, 5 intervertebral height and the positions of pedicle screw and translaminar

facet screw were satisfactory
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Tab.5 Comparison of the area and grade of multifidus between two groups with recurrent lumbar disc herniation before and

after operation

ZZ4 WL AL (v+s , mm?)

Z RN ()

215 11155 - \ AT A 124 H
AR H AR 12401
29 39 29 39 49
ErRyIodH 24 985.00+£137.52 718.00+121.22* 5 19 0 10 14
AILTE] B 2H 27 972.00+128.21 906.00+115.36% 6 21 1 22 4
K 58 E 1=1.64 1=4.48 H=273 H=387
P1a 0.839 0.043 0.088 0.031

TE AR 8L, *1=4.79,P=0.034; “4=2.41,P=0.083. ZZNIEH LY D41, ARJG 12 4 H SR L, H=442,P=0.033; LI R 4L : RJ5F 12 4

A 5 AR FH L, H=294 P=0.124

Note : Compared with peroperative data, *1=4.79,P=0.034;“¢=2.41,P=0.083. Multifidus grade : compared 12 months postoperative with preoperative , H=

442 ,P=0.033 in median incision group and H=294,P=0.124 in muscle-splitting group
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