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ABSTRACT

Objective: To observe clinical effects of pedicle screw fixation combined with cable wires and bone graft and cannulated
compression screws on adult multi-segment lumbar spondylolysis.

Methods: 70 cases of patients with multi-segment lumbar spondylolysis were selected in our hospital. According to different
surgical schemes, these patients were divided into the observation group (35 cases) and the control group (35 cases). The
observation group received pedicle screw fixation combined with cable wires and bone graft and the control group received
cannulated compression screw fixation. Macnab criteria were adopted to implement a therapeutic evaluation of two groups of
patients to make an observation and comparison of the excellent and good rate of surgery and a series of indicators including
perioperative clinical effects, intraoperative blood loss, duration of surgery, hospital length of stay (HLOS), visual analogue scale
(VAS), Oswestry disability index and Japanese Orthopaedic Association (JOA) score.

Results: The excellent and good rate of the observation group was 97.14%, and that of the control group was 82.86%, the
difference between two groups was statistically significant (x> = 6.248, p = .012). The differences in intraoperative blood loss,
duration of surgery and HLOS between two groups were statistically significant (¢t = -4.55, t = -4.55, t = -4.55; p < .05). Oswestry
index, VAS score and JOA score of the observation group were (2.4 & 0.9), (28.5 £ 6.4) and (27.1 £ 3.1) respectively, and
these of the control group were (3.5 &= 1.2), (37.1 &= 7.8) and (21.3 & 2.7) respectively, the differences between two groups were
statistically significant (¢ = 4.338, ¢ = 5.043, t = 8.347, p < .05).

Conclusions: Pedicle screw combined with immobilized implantation bone by wirerope has an excellent clinical effect on the
treatment of adult multi-segment lumbar spondylolysis, and it has a series of advantages such as fast postoperative recovery, small
surgical trauma and so on. In addition, this technique can also restore the stability of spinal segments and relieve pains to a greater
degree.
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1. INTRODUCTION

Lumbar spondylolysis is a commonly-seen pathological
change of lumbar vertebra clinically, with the main char-
acteristic of bone nonunion in lumbar pedicle isthmus.!!!
Multi-segment lumbar spondylolysis is a commonly-seen
type of lumbar spondylolysis. After the occurrence, it eas-
ily causes the instability of lumbar vertebra and intractable
low-back pain and so on, even leads to some clinical mani-
festations such as intermittent claudication and double lower
limb numbness, severely affecting patients’ life quality.>3!
In this research, pedicle screw fixation combined with cable
wires and bone graft was performed in the treatment of adult
multi-segment lumbar spondylolysis.

2. DATA AND METHODS

2.1 General information

70 cases of adult patients with multi-segment lumbar spondy-
lolysis were chosen from Huhhot First Hospital during Jan-
uary of 2012 to January of 2015. According to different
surgical schemes, these patients were divided into the obser-
vation group (35 cases) and the control group (35 cases). In
the observation group, there were 22 cases of male patients
and 13 cases of female patients, aged from 24 to 52, mean
age of (40.5 & 5.7), and they received pedicle screw fixation
combined with cable wires and bone graft. In the control
group, there were 23 cases of male patients and 12 cases of fe-
male patients, aged from 23 to 53, mean age of (40.8 &+ 5.4),
and they received cannulated compression screw fixation. It
was comparable in the clinical baseline information between
two groups of patients due to no statistical difference.

2.2 Inclusion and exclusion criteria

(1) Inclusion criteria: i. Patients had chief complaints of lum-
bodynia and skelalgia (mostly lumbodynia); ii. According to
3D CT and X-ray examination (antero-posterior and bilateral
oblique roentgenography) of lumbar vertebra, it was clearly
diagnosed as multi-segment lumber spondylolysis (bilateral).
(2) Exclusion criteria: i. Patients with other severe internal
medicine diseases and intolerance of operation in the preop-
erative assessment; ii. Patients with unilateral spondylolysis;
iii. Patients with mental disorder and who cannot cooperate
with doctors during treatment.

2.3 Surgical methods

2.3.1 Surgical scheme for the observation group

The pedicle screw fixation combined with cable wires and
bone graft was performed in the method of posterior ap-
proach operation. L3 to L5 vertebral laminas, interverte-
bral facet joints and transverse processes were exposed ad-
equately, and it can be seen through the inspection that L3
to LS vertebral laminas were floating with the fracture of

20

pedicle isthmus and local formation of pseudarthrosis. In
addition, osseous and soft tissue hyperplasia can be obvi-
ously seen during surgery. In the process of treatment, it
was required to thoroughly remove the hyperplasia tissues
of pseudarthrosis and locate the point of pedicle screw inser-
tion. Drilled holes on L3 to L5 bilateral pedicles of vertebral
arch with the orthopaedic bone tap, with two pedicle screws
inserted respectively. Each pedicle screw was equipped with
a piece of titanium wire, which came around the spinous
process and then passed through the end of pedicle screw
and returned from isthmus to be tightened and fixed with the
screw cap. Took bones from posterior superior iliac spine and
then placed them into L3 to L5 bilateral isthmus respectively.
After surgery, patients needed to follow the doctor’s advice
to take bed rest and a recovery. Generally, off-bed activities
were not allowed only until 3 months passed (depending on
the state of recovery).

2.3.2 Surgical scheme for the control group

Cannulated compression screw fixation was applied in the
surgery, with continuous epidural anesthesia adopted. Pa-
tients’ lower limbs were well placed on the special extension
device, and the traction and reposition of fracture ends was
performed under the observation of C-arm X-ray equipment.

Depending on the state of recovery, after surgery, both groups
of patients needed to take bed rest for about 3 months and
receive conventional anti-infective treatment.

2.4 Indicator observation

2.4.1 Post-operative therapeutic effect

Macnab criteria were adopted to evaluate the excellent and
good rate in each group: (1) Excellent: patients with no
obvious pain and limitation of motion after surgery, can par-
ticipate in the regular work and activities; (2 )Good: patients
with occasional non-neuropathic pain, but the main symp-
toms had been relieved, can participate in the adjusted work;
(3) Satisfactory: patients with a considerably improved func-
tion, but stayed in a disabled and/or unemployed state; (4)
Bad: Patients were diagnosed as injured nerve rootlet after
surgery, with recurrent clinical symptoms.

2.4.2 Perioperative indicators

During the perioperative process, visual analogue scale
(VAS), Oswestry disability index and Japanese Orthopaedic
Association (JOA) score were applied to the evaluation on
the level of pain, the state of recovery and joint dysfunction
in two groups of patients: (1) VAS has a special scale, one
end of which was set as 10 scores and the other end was 0
score, 10 was for the most severe pain and 0 was for no pain,
i.e., it was indicated that the higher score meant the more
severe pain; (2) Oswestry disability index contained 10 items,
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such as social activities, the level of pain and so on, which
were represented by 0-5 scores. The higher score indicated
the more severe joint dysfunction; (3) JOA score consisted
of 3 items (motor function, sensory function and bladder
function). Motor function could be divided into upper limb
function and lower limb function, which were rated by 0-4
scores; sensory function could be divided into upper limb
function and lower limb function, which were rated by 0-2
scores; and bladder function was rated by 0-3 scores. The
total score could be calculated by adding up the score of each
item. Higher score indicated the better state of recovery after
surgery.

2.4.3 The evaluation of the perioperative condition
It was necessary to evaluate intraoperative blood loss, dura-
tion of surgery and HLOS.

2.5 Statistical methods

SPSS 17.0 statistical software was applied to the treatment
and analysis of statistical data. The measurement data fit-
ted to normal distribution, and the comparison between two
groups was made by use of ¢-test. The categorical data were
represented by (Z s) and percentage (%), with x? test per-
formed. The difference p < .05 was of statistical significance.

3. RESULTS

3.1 The comparison in the therapeutic effect between
two groups of patients

The excellent and good rate of the observation group

(97.14%) was obviously higher than that of the control group

(82.86%). The difference was of statistical significance (2
=6.248, p < .05) (see Table 1).

3.2 The comparison in the surgical injury and postoper-

ative recovery between two groups of patients
In the observation group, the intraoperative blood loss was
(180.5 +£ 30.6) ml, the duration of surgery was (130.5 + 12.3)
min and HLOS was (10.2 £ 1.5) d; in the control group, the
intraoperative blood loss was (203.3 4= 35.5) ml, the duration
of surgery was (145.6 &+ 15.3) min and HLOS was (13.5 £+
2.5) d. It was indicated that the observation group showed
less surgical injury and HLOS. The difference was of statisti-
cal significance (¢t =-4.55, t = -4.55, t = -4.55; p < .05) (see
Table 2).

3.3 The comparison in perioperative indicators between
two groups of patients

There was no statistically significant difference between two
groups of patients in VAS, Oswestry and JOA scores before
surgery. However, after surgery, VAS and Oswestry scores in
the observation group were obviously lower than those in the
control group, and JOA score in the former was significantly
higher than that in the latter. The difference was of statistical
significance (p < .05) (see Table 3).

3.4 The comparison in the postoperative complications
between two groups of patients

During the follow-up, all patients had no complications about

the rupture, loosening and disconnection of pedicle screws

and lamina hooks.

Table 1. The comparison in the clinical therapeutic effect between two groups of patients with multi-segment lumber

spondylolysis [n (%)]

Group n Excellent Good Satisfactory Bad Excellent & Good Rate (%)
Observation Group 35 28(80.00) 6(17.14) 1(2.86) 0 97.14

Control Group 35 20(57.14) 7 (20.00) 4(11.43) 2(5.71) 82.86

XZ 4.242 0.094 0.862 0.515 6.248

p Value .039 759 353 473 .012

Table 2. The comparison in the surgical injury and postoperative recovery between two groups of patients with

multi-segment lumber spondylolysis (Z= s)

Group n Intraoperative Blood Loss (ml) Duration of Surgery (min) HLOS (d)
Observation Group 35 180.5 + 30.6 130.5+12.3 10.2+15
Control Group 35 203.3+35.5 145.6 £ 15.3 135+25
t Value 3.509 4.551 6.696
p Value .005 <.05 <.05
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Table 3. The comparison in the perioperative indicators between two groups of patients with multi-segment lumber

spondylolysis (score, Z= s)

VAS Oswestry JOA
Group f Preoperative  Postoperative  Preoperative Postoperative  Preoperative Postoperative
Observation Group 35 6.3+14 24+£09 51.1+ 10.6 285+64 182124 27.1+31
Control Group 35 64+11 3512 52.0+9.8 37178 17927 21.3+27
t Value 0.332 4.338 0.369 5.043 0.491 8.347
p Value 741 <.05 713 <.05 .625 <.05

4. DISCUSSION

In the current researches, it is considered that simple pedi-
cle screw fixation may damage patients’ nerve roots during
surgery or result in the less pressure on the lesion location
after fixation because of small contact area of lumber spondy-
lolysis.[*3! Therefore, simple pedicle screw fixation has an
ordinary therapeutic effect, so that it is gradually replaced
by other surgical methods. Even though bone grafting based
on pedicle screw fixation is of a high fusion rate, patients
may prone to the rupture of fixation or the crack of the fusion
part since most of load will be passed through pedicle screw
system and the fusion area of the posterior column as 80% of
lumbar axial load is passed on through the anterior column.
It is more commonly seen in the patients with multi-segment
lumber spondylolysis.[®7!

In recent years, pedicle screw fixation and intervertebral fu-
sion surgery has become a preferred choice for the treatment
of lumber spondylolysis, with some advantages of solid fixa-
tion and high fusion rate. Therefore, it has much superiority
in the biomechanical aspect.’®) However, it may result in
a long duration of postoperative recovery since it causes a
large surgical trauma to the patients. In addition, this surgical
method can also cause the loss in the range of motion for
the fused vertebral body, accelerating the degeneration of
adjacent intervertebral discs. On that account, it is generally
not recommended for the patients with multi-segment lumber
spondylolysis to receive this type of surgery.

During the process of treating the patients with multi-
segment lumber spondylolysis, this research adopted tension
band wire technique on the basis of pedicle screw fixation.
In order to further explore the therapeutic effect of pedicle
screw fixation combined with cable wires and bone graft on
adult multi-segment lumber spondylolysis, the clinical group-
ing observation was made to 70 cases of surgical patients in
this research. It was indicated that the excellent and good rate
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in the observation group was obviously higher than that in
the control group. As the surgical method mentioned above
can furthest reduce the effect of patients’ activities on the
motion of lumbar vertebra and effectively avoid from stress
concentration caused by multi-segment fusion. Therefore,
it can significantly reduce the probability of the degenera-
tion of intervertebral discs to improve the therapeutic effect;
meanwhile, the perioperative indicators in the observation
group prove to be superior to the control group, indicating
that it can reduce the surgical injury and reduce the duration
of recovery. Moreover, VAS, Oswestry and JOA scores have
been applied to the comparison in perioperative pain, joint
function, the state of recovery etc. between two groups of
patients in this research. The results show that the postopera-
tive pain in the observation group was much more relieved
than that in the control group, with joint function and the
state of recovery in the former better than those in the latter.

In this research, the adopted surgical method has the follow-
ing advantages over adult multi-segment lumber spondylol-
ysis: (1) the usage of cable wire can form a tension band
on the surface of bone stump; (2) cable wires are thin and
have a good fatigue resistance, so that they less stimulate
the surrounding tissues; (3) the combination of cable wires
and pedicle screw fixation can further strengthen the fixation
effect and promote patients’ joint activities after surgery as
soon as possible.*-11]

This method has an excellent clinical therapeutic effect on the
treatment of adult multi-segment lumbar spondylolysis, and
it has a series of advantages such as small surgical trauma,
fast postoperative recovery and so on. This technique can
also restore the stability of spinal segments and relieve pains
to a greater degree.
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