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Retrospective Comparative Study of Pedicle Screw
Fixation via Quadrant Retractor and Buck’s
Technique in the Treatment of Adolescent

Spondylolysis
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Objective: To compare the effectiveness and practicality of pedicle screw fixation via the Quadrant retractor and
Buck’s technique in the treatment of adolescent spondylolysis.

Methods: A total of 31 patients who underwent pedicle screw fixation or Buck’s technique at our hospital from 2012
to 2017 were selected for this retrospective study. The patients were divided into a pedicle screw group (16 patients)
and a Buck’s technique group (15 patients) according to surgical procedure. Age, sex, disease duration, involved seg-
ments, preoperative Oswestry disability index (ODI) scores, visual analogue scale (VAS) scores for low back pain
(LBP), intraoperative blood loss, incision length, operative time and length of hospital stay were documented. ODI
scores, VAS scores for LBP and fusion rates at 1 month, 6 months, 1 year and 3 years postoperatively were used to
evaluate surgical outcomes.

Results: The average follow-up period was 32.75 � 11.99 months in the pedicle screw group and
31.02 � 9.64 months in the Buck’s technique group. No significant differences in demographic data and perioperative
data were found between the two groups (P > 0.05). The ODI scores and VAS scores for LBP in both groups were
significantly improved at 3 years postoperatively compared with the values before surgery (ODI%: 45.74 � 2.47 vs
10.99 � 3.00; 45.29 � 6.94 vs 15.73 � 6.89. VAS: 5.94 � 0.68 vs 1.50 � 0.52; 6.13 � 0.74 vs 2.13 � 0.92,
P < 0.05). The ODI scores of the patients in the pedicle screw group at 1 month to 3 years postoperatively were lower
than those of the patients in the Buck’s technique group (P < 0.05). Moreover, the VAS scores for LBP of the patients
in the pedicle screw group at 6 months and 3 years postoperatively were lower than those of the patients in the
Buck’s technique group (P < 0.05). No significant difference in the VAS scores for LBP was found between the two
groups at 1 month postoperatively (3.88 � 0.50 vs 4.20 � 0.56, P = 0.10). Three years postoperatively, good fusion
of the pars interarticularis was achieved in all patients in the pedicle screw group, but four patients in the Buck’s tech-
nique group did not achieve good fusion (P = 0.02).

Conclusion: Both pedicle screw fixation and Buck’s technique can achieve good outcomes in the treatment of adoles-
cent spondylolysis. Pedicle screw fixation via the Quadrant retractor for the treatment of spondylolysis is associated
with more satisfactory effects in terms of LBP relief and fusion results.
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Introduction

Lumbar spondylolysis, which can be unilateral or bilateral,
is a fracture between the upper and lower articular pro-

cesses of the vertebral pedicle1. In the early stages,
spondylolysis is assumed to be a fracture caused by repeated
minor trauma or a single traumatic accident. The high prev-
alence in some populations and the high familial predisposi-
tion may indicate that spondylolysis has a genetic
predisposition. Lumbar spondylolysis is common in adoles-
cents, with an incidence of approximately 6% in this popula-
tion. More than 4% of the population was diagnosed before
7 years old and few were diagnosed after 18 years old.
Spondylolysis occurs in the L5 segment in approximately
85%–95% of cases2. Lumbosacral pain is the most common
symptom of lumbar spondylolysis3, and approximately 25%
of patients have at least one significant episode of lumbar
pain throughout the course of the disease4. However, most
patients do not have radiating pain in the lower limbs.
Therefore, most patients are incidentally diagnosed with
spondylolysis during the treatment of low back pain (LBP)5.
Computed tomography (CT) is the most accurate method
for diagnosing spondylolysis6. Radiography is used as a sup-
plement to CT scans. Magnetic resonance imaging (MRI)
can be used to detect disc degeneration in the involved seg-
ments and adjacent segments. Spondylolysis is primarily
treated with open surgery, which includes Buck’s technique,
fixation with a pedicle screw and V-rod system, fixation with
a pedicle screw hook system, etc.7–11.

Among these approaches, pars screw fixation (Buck’s
technique) was first described by Buck in 1970 and this tech-
nique has been used for 50 years12. Its effectiveness and
safety have been confirmed by extensive studies. In addition,
Buck’s technique has advantages including preservation of
segment motion, a quick recovery after surgery and minimal
blood loss. However, current studies have generally found
that poor fusion is associated with Buck’s technique. Accu-
rate placement of the pars screws and assurance of pars
fusion are the most difficult aspects of the surgery and the
assurance of pars fusion. Displacement of the pars screws
results in poor fusion and intractable low back pain10. There-
fore, the learning curve of Buck’s technique can be lengthy.

The pedicle screw system improved the disadvantage of
the postoperative low fusion rate. The strong grasping of the
pedicle screw itself and the squeezing effect of the screw system
on the isthmus bone graft ensures the fusion of the isthmus. At
present, there are some reports on the pedicle screw V-rod sys-
tem and the hook system. Follow-up results of these two sys-
tems have indicated good postoperative recovery. However, due
to the open nature of the operation, excessive paraspinal muscle
injury can cause the slow relief of postoperative low back pain.
Therefore, This study intended to repair spondylolysis with the
pedicle screw system via a minimal approach. There have been
few reports on pedicle screw fixation via the Quadrant retractor
for the treatment of adolescent spondylolysis.

The aim of this study was: (i) to compare LBP relief in
patients treated with Buck’s technique and the pedicle screw

system according to clinical data including the Oswestry dis-
ability index (ODI) and visual analogue scale (VAS) scores;
(ii) to compare the fusion rates of patients who underwent
the two types of surgery via CT scans at 3 years postopera-
tive; and (iii) to demonstrate the safety and efficiency of the
use of the pedicle screw system with a minimal approach by
comparing the clinical and radiological data of patients.

Material and Methods

General Data
Patients were consecutively enrolled. The Inclusion criteria were
as follows: (i) an initial diagnosis of spondylolysis; (ii) patients
who had undergone minimally invasive pedicle screw surgery
or Buck’s technique; (iii) the Oswestry disability index (ODI),
the visual analogue scale (VAS) scores and the fusion of the
pars interarticularis were considered as the comparison; and
(iv) patients with complete follow-up outcomes and a follow-up
time of a minimum of 3 years. The exclusion criteria were as
follows: (i) patients who were responded to the conservative
treatment; (ii) patients who were not between 11–18 years old;
(iii) patients with symptoms of nerve compression; (iv) patients
who had factors indicative of spinal instability, such as spina
bifida or spondylolisthesis; (v) patients with preoperative degen-
eration of the intervertebral disc; (vi) patients who had under-
gone other spinal surgery; (vii) patients with spinal infections;
and (viii) patients with spinal tumors.

All patients underwent diagnostic blockade, radiography,
CT and MRI before surgery. According to the inclusion and
exclusion criteria, a total of 31 patients who were diagnosed with
adolescent spondylolysis at our hospital from 2012 to 2017 were
selected for this retrospective study. The patients were divided
into a pedicle screw group and a Buck’s technique group. Sixteen
patients were included in the pedicle screw group and 15 patients
were included in the Buck’s technique group.

Surgical Procedure

Pedicle Screw Fixation via the Quadrant Retractor
Anesthesia and position. The patient was placed in the prone
position under general anesthesia, C-arm fluoroscopy was
performed to locate the involved segments, and the projec-
tion of the segments was marked on the body surface.

Approach and exposure. The surgical field was dis-
infected and draped. A 3- to 5-cm incision was made at a
site 2–3 cm lateral to the spine. The skin, subcutaneous tis-
sue and thoracolumbar fascia were incised in layers. A guide
rod was placed. Sequential dilation of the incision was per-
formed using dilating trocars. The Quadrant retractor was
placed with installation of the free arm and the light source
to expose the target pars interarticularis. The scar tissue, cal-
lus and hardened tissue were scraped until bleeding was
observed on the surface of the pars interarticularis.

Bone grafting. A 2- to 3-cm incision was made in the
anterior superior iliac spine, and a 2 � 2 � 3-cm bone block
was harvested from the anterior superior iliac spine and
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implanted in the defect site. The retractor system was
removed. The same method described above was used to
expose the other side of the pars interarticularis and to
remove scar tissue, hardened tissue and callus. The bone
graft was implanted in the defect site using the same method
( Fig. 1).

Pedicle screws implantation. Though the incision, a
puncture needle was used to puncture through the vertebral
pedicle. Under fluoroscopy, puncture needle position was
confirmed. A guided wire was installed and the puncture
needle was withdrawn. Through the guide wire, four pedicle
screws were implanted with the installation of a titanium
rod. C-arm fluoroscopy was performed to confirm the
desired position of the pedicle screw, and then a drainage
tube was placed. The incision was closed in layers.

Buck’s Technique
Anesthesia and position. The patient was placed in the prone
position under general anesthesia, C-arm fluoroscopy was
performed to locate the involved segments, and the projec-
tion of the segments was marked on the body surface. The
surgical field was disinfected and draped.

Approach and exposure. A 5-cm incision was made
through the posterior median approach. The skin, subcuta-
neous tissue and thoracolumbar fascia were incised in layers.
The supraspinous ligament was incised, and the para-
vertebral muscles were stripped from the spinous process
and lamina to expose the pars interarticularis. The scar tis-
sue, callus and hardened tissue were scraped till bleeding
appeared on the surface of the pars interarticularis.

Bone grafting. A 2- to 3-cm incision was made in the
anterior superior iliac spine, and a 2 � 2 � 3-cm bone block
was harvested from the anterior superior iliac spine and
implanted in the defect site.

Pars screws implantation. Pars screws were placed in
both sides of the fractured pars interarticularis. After C-arm
fluoroscopy was performed to confirm the desired position
of the pars screw, a drainage tube was placed. The incision
was closed in layers (Fig. 1).

Observation Indicators

Follow-up
The patients were followed up for at least 3 years. The data
for the follow-ups performed preoperatively and at
1 months, 6 months and 1 year postoperatively and the data
for the 3 years postoperatively follow-up were assessed. The
patients who could not be contacted by telephone or mail or
had not been evaluated again after the operation were con-
sidered to have missed a visit.

Demographic Data
The demographic data of the two groups of patients, includ-
ing age, sex, disease duration and the involved segments,
were recorded. Demographic information was retrieved from
the follow-up database in our hospital. The demographic
data were compared between the two groups to exclude the
influence of demographic factors on the results, and the
comparability between the two groups was increased.

Perioperative Data
Perioperative data included intraoperative blood loss, the
length of hospital stay, incision length and the operative
time. All the perioperative data were obtained from the
records in the operating room of our hospital or through
case data query. To compare the efficiency and safety of the
two surgery techniques, the two operations were compared
using the perioperative data. Meanwhile, using the periopera-
tive data, this study also evaluated the effect of minimal inva-
sive surgery and open surgery on postoperative rehabilitation
of patients.

Clinical Data

Oswestry Disability Index Scores
The ODI scores were used to evaluate the preoperative and
postoperative quality of life of patients. The ODI scores are
based on 10 questions, each with a possible score of five
points, resulting in a total of 50 points. Because all of the
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Fig 1 The surgical procedure for pedicle screw

fixation via the Quadrant retractor and Buck’s

technique. (A) A 2 � 2 � 3-cm bone block was

harvested from the anterior superior iliac

spine and implanted at the defect site via the

Quadrant retractor. (B) Pars screws were

placed in the fractured pars interarticularis

and a 2 � 2 � 3-cm bone block implanted at

the defect site.
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included patients were teenagers, data on sexual activity were
not available. Therefore, the total score was 45 points13. ODI
scores were collected through questionnaires. Data were col-
lected preoperatively and at 1 month, 6 months, 1 year and
3 years postoperatively. The effectiveness of the two types of
surgeries for relieving LBP was examined by comparing the
changes in ODI scores between the two groups.

Visual analogue Scale Scores
The VAS scores were evaluated based on the patients’ own
perception of pain. The VAS scores ranged from 0 to 10, with
0 indicating no pain and 10 indicating severe pain. The VAS
scores were acquired at similar time points to the ODI
scores. Differences in LBP relief were assessed by comparing
the changes in the VAS scores between two groups.

Radiological Data
The patients underwent follow-up CT at 6 months, 1 year
and 2 years postoperatively. The imaging data were collected
and measured in the imaging department of our hospital. All
imaging data were measured by experienced surgeons and
imaging physicians. The results were discussed and revised
to obtain the final uniform results. The radiological data
were set as the criteria for evaluating isthmus fusion. The
criteria for pars interarticularis fusion were as follows: (i) the
hypodense area in the pars interarticularis disappeared, and
trabecular bone formation was noted; and (ii) good continu-
ity without an osteolytic zone was noted in the pars inter-
articularis and the bone graft.

Statistical Analysis
Statistical data are expressed as the mean � standard devia-
tion. SPSS (version 23.0, IBM Chicago, IL, USA) was used
for the statistical analysis. The t test was used to compare the
data with a normal distribution and the homogeneity of vari-
ance between the two groups. Repeated analysis of variance
(ANOVA) was used to compare the ODI and VAS scores for
LBP at different time points (the least significant difference
(LSD) method was used for the intragroup comparisons).
The χ2 test was used to compare count data. Nonparametric
tests were used to compare data without a normal distribu-
tion but with homogeneity of variance.

Results

Follow-up
The average follow-up period was 32.75 � 11.99 months in
the pedicle screw group and 31.02 � 9.64 months in the
Buck’s technique group. All patients were followed up.

General Result
The demographic data of the 31 patients with spondylolysis
who were treated from 2012 to 2017 were collected retro-
spectively. The patients were randomly divided into a pedicle
screw group (16 patients, including 10 boys and six girls)
and a Buck’s technique group (15 patients, including 12 boys

and three girls). The demographic data of the two groups are
shown in Table 1. No significant difference in demographic
data was found between the two groups (P > 0.05).

Perioperative Result
Regarding the perioperative data of the pedicle screw group and
the Buck’s technique group, blood loss was 159.16 � 132.01 mL
and 125.33 � 70.18 mL, respectively; the length of hospital stay
were 12.69 � 7.65 days and 12.07 � 2.66 days, respectively; the
incision length were 4.16 � 1.48 cm and 5.10 � 2.38 cm, respec-
tively; and the operative times were 165.56 � 35.66 min and
216.67 � 62.60 min, respectively. No significant difference in the
perioperative data was found between the two groups (P > 0.05).

Clinical Results

Oswestry Disability Index scores
The changes over time in the ODI scores in the pedicle screw
system and Buck’s technique groups are shown in Fig. 2. In
both groups, the postoperative ODI and VAS scores for LBP
decreased over time. The ODI scores at preoperatively,
1 month postoperatively, 6 months postoperatively, 1 year
postoperatively, 3 years postoperatively were 45.74 � 2.47,
29.30 � 3.31, 21.23 � 3.35, 14.66 � 2.88 and 10.99 � 3.00 in
the pedicle screw group, and 45.29 � 6.94, 31.98 � 4.47,
25.29 � 3.48, 19.93 � 6.15 and 15.73 � 6.89 in Buck’s tech-
nique group. The ODI scores changed over time were signifi-
cant for each follow-up interval in the two groups (P < 0.05).

As to a comparison of ODI scores between the two
groups. No significant difference in preoperative and

TABLE 1 Demographic data of the pedicle screw group and the
Buck’s technique group

Variable
Pedicle Screw

Group

Buck’s
Technique
Group P valve

Age (years),
SD

15.06 � 0.62 14.20 � 0.68 0.68

Sex 0.50
Male 10 12 -
Female 6 3 -

Duration of
pain (days),
SD

166.25 � 105.38 145.33 � 127.89 0.25

Level 0.94
L4 2 3 -
L5 14 12 -

Perioperative
data
ODI (%) 45.74 � 2.47 45.29 � 6.94 0.81
VAS of the

lower
back

5.94 � 0.68 6.13 � 0.74 0.45

Scores are the mean � standard deviation. The values are given as the
mean and standard deviation.; ODI, Oswestry disability index; VAS, visual
analogue scale.
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1 month postoperative ODI scores for LBP was found
between the two groups (45.74 � 2.47 vs 45.29 � 6.94,
P = 0.81; 29.30 � 3.31 vs 31.98 � 4.47, P = 0.07). Compari-
sons of the ODI scores between the two groups at 6 months
postoperatively (P = 0.00), 1 year postoperatively (P = 0.00)
and 3 years postoperatively (P = 0.02) indicated significant
differences (P < 0.05).

Visual analogue Scale Scores
The changes in VAS scores for LBP over time in the two
groups are shown in Fig. 2. The trend of changes was similar
to that of the ODI scores. However, in the pedicle screw
group, there was no significant difference in VAS scores for
LBP between 1 and 3 years postoperatively (1.81 � 0.83 vs
1.50 � 0.52, P = 0.10). For the other follow-up intervals in
the two groups, the VAS scores for LBP changes over time
were significant (P < 0.05).

As to a comparison of VAS scores for LBP. No signifi-
cant difference in the VAS scores for LBP was observed
between the two groups preoperatively and at 1 month post-
operatively (5.94 � 0.68 vs 6.13 � 0.74, P = 0.45;
3.88 � 0.50 vs 4.20 � 0.56, P = 0.10). However, comparisons
of the VAS scores for LBP between the two groups at
6 months postoperatively (P = 0.00), 1 year postoperatively
(P = 0.00) and 3 years postoperatively (P = 0.02) indicated
significant differences (P < 0.05).

Radiological Results
The follow-up CT scans at 6 months, 1 year and 3 years post-
operatively showed good fusion of the pars interarticularis in all
patients in the pedicle screw group and poor fusion in four
patients in the Buck’s technique group (Figs 3 and 4). A signifi-
cant difference in the fusion rate was observed between the two
groups (P = 0.02). This study separately compared the patients
with and without poor fusion. The mean ODI at 3 years post-
operatively was 24.00 � 1.41 and the VAS scores for the low

back was 3.20 � 0.45, which was significantly higher than that
for patients who with good fusion (P < 0.05) (the ODI% was
11.23 � 3.36, and the VAS score was 5.92 � 0.69).

0 0

2

4

6

8

40

20

60

O
D
IS
co

re
s

Time Time

Pedical Screw

Buck’ s Technique

V
A
S
S
co

re
s

BA

Fig 2 The changes in the ODI and VAS scores for LBP in the pedicle screw group and Buck’s technique group. * represents that the comparison

between the two groups indicated statistical difference. (A) The ODI changes in the pedicle screw group and the Buck’s technique group. (B) Changes

in the VAS scores for LBP in the pedicle screw group and the Buck’s technique group. T0-T4 represent the time periods: preoperative, 1 month

postoperatively, 6 months postoperatively, 1 year postoperatively and 3 years postoperatively, respectively.
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Fig 3 The X-ray and CT images of the patient undergoing Buck’s

technique. The patient showed nonfusion of the pars interarticularis at the

3 years postoperatively follow-up after the Buck’s technique. (A, B) were

the preoperative X-ray and CT scans of the patient undergoing the Buck’s

technique. (C, D) were the X-ray and CT images of the patient undergoing

the Buck’s technique at the 3 years postoperatively follow-up.
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Complications
During the follow-up period, no displacement or rupture of
the internal fixation was reported in either group of patients.

Discussion

Spondylolysis is a form of nonunion caused by a stress
fracture between the upper and lower articular processes.

A vertebral body with a fracture of the pars interarticularis
may exert excessive stress on the intervertebral disc, which
may be one of the reasons for LBP in spondylolysis. Conser-
vative treatment (rest, physical therapy, wearing an orthosis,
etc.) can usually effectively relieve LBP14. Frennered et al.
has reported that the LBP relief rate in adolescents with
spondylolysis is as high as 95% after wearing an orthosis for
3 months15. Nevertheless, surgery should be selected for
patients who do not respond to conservative treatment after
6 months or experience progressive worsening of LBP. More-
over, because LBP may be a result of mild spondylolisthesis
or a degenerated intervertebral disc caused by spondylolysis,
it is necessary to perform a blockade of the pars

interarticularis before surgery to confirm that the pain is
originating from the fractured pars interarticularis.

One early surgical method is posterolateral fusion sur-
gery16, 17. This type of surgery sacrifices segment motion and
increases the risk of degeneration of the adjacent vertebral
body18. In 1968, Kimura proposed repairing the pars defect
by bone grafting alone with postoperative cast immobiliza-
tion of the low back. This idea laid the foundation for the
repair of a fractured the pars interarticularis19. In 1970, Buck
first proposed the use of pars screw fixation (Buck’s tech-
nique) in addition to bone grafting and reported that the
procedure failed in only one out of 16 patients who under-
went it12. Rajasekaran et al. reported that Buck’s technique is
an effective and feasible surgical method with reduced blood
loss that preserves segment motion, but it is not suitable for
patients with intervertebral disc degeneration and spo-
ndylolisthesis7, which is consistent with the results reported
by Davidson and Betts, who pointed out that this procedure
is only suitable for patients who are younger than 30 years,
with a pars defect smaller than 3 or 4 mm and have no spo-
ndylolisthesis or spondylolisthesis less than grade 120. The
greatest concern with Buck’s technique is the low fusion rate.
A retrospective study showed that 57% of patients who
received reoperation due to nonunion of the pars inter-
articularis had undergone surgery using Buck’s technique8.
The lower fusion rate in pars screw surgery is associated with
the narrow field of view during the procedure, and accurate
placement of the pars screws is key in this procedure21. Fail-
ure to accurately place the pars screws will result in insuffi-
cient strength to hold the bone graft within the pars defect,
resulting in a decrease in postoperative fusion. Moreover, the
implanted pars screw passes through the implant bed and
occupies part of the implant bed space, resulting in a reduc-
tion in the amount of grafted bone and an insufficient bone
graft area22. Regarding the long-term follow-up results,
patients with poor fusion had significantly higher in ODI
and VAS scores than those with good fusion. Kreiner et al.
reviewed four article of follow-up at least 4 years and
suggested that fusion was the key to symptomatic relief in
the long-term follow-up23. In terms of LBP relief, Buck’s
technique is an open surgerical procedure requiring extensive
stripping of the paravertebral muscles, which prolongs the
recovery time for the back muscles. Thus, this procedure
cannot effectively relieve LBP.

To overcome the shortcomings of the conventional
Buck’s technique, this study used the Quadrant retractor for
pedicle screw fixation. The reported methods for using pedi-
cle screws to repair fractures of the pars interarticularis
include segmental fixation with a screw hook system and
segmental fixation with a pedicle screw and V-rod system.
Chen et al. reported that pedicle screw fixation using the
pedicle screw and V-rod system successfully fused the frac-
ture sites of the pars interarticularis in all 21 patients in their
study and that the average VAS scores for LBP decreased
from 7.5 (5–9) preoperatively to 3.04 (2–5) postoperatively
and 1.43 (0–3) 6 months postoperatively9. A retrospective
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Fig 4 The X-ray and CT images of the patient undergoing the pedicle

screw surgery. The patient showed well fusion of the pars

interarticularis at the 3 years postoperatively follow-up after the pedicle

screw surgery. (A, B) were the preoperative X-ray and CT scans of the

pedicle screw surgery. (C, D) were the X-ray and CT images of the

pedicle screw surgery at the 3 years postoperatively follow-up.
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study of the screw hook system for pedicle fixation by
Debusscher and Troussel showed that approximately 91% of
patients achieved good fusion results and that the VAS
scores for LBP decreased from an average of 7.75 preopera-
tively to 1.7 at the 4-year follow-up10. However, unstable fix-
ation is a drawback of segmental fixation11. The Quadrant
retractor is widely used in the surgical treatment of lumbar
degenerative disease. Its minimal invasiveness allows patients
to recover more quickly postoperatively with fewer complica-
tions24. Therefore, this study performed pars interarticularis
repair with pedicle screw fixation using the Quadrant retrac-
tor and achieved satisfactory outcomes. The ODI and VAS
scores for LBP showed satisfactory improvement in both
groups of patients. Pedicle screw fixation was associated with
better relief of LBP than Buck’s technique. All patients who
underwent pedicle screw fixation achieved satisfactory fusion
at the end of the 3-year follow-up, while four patients who
underwent Buck’s technique had poor fusion. The fusion rate
with pedicle screw fixation was higher than that with Buck’s
technique.

The reason for this difference may be that
spondylolysis is pseudarthrosis of the isthmus with failed
fracture consolidation. The isthmus fusion requires rigid
osteosynthesis with a compression device and sufficient bone
graft material. During the surgery, after pedicle screws were
implanted, a compressor was installed and the bone graft
was compressed. During compression, the lumbar lordosis
angle was also restored. Meanwhile, during pedicle screw fix-
ation, the screws did not occupy the bone implant bed. Suffi-
cient space for bone grafting ensured a sufficient bone graft
and good healing of the pars interarticularis. After pedicle
screw fixation, the affected level still had minimally move-
ment. After 1 year postoperatively, patients were advised to
have the pedicle screw removed if the bone union was
achieved. There was a hypothesis from this study that the
pedicle screw fixation did not harm to the index disc and the
adjacent disc. This hypothesis was similar to the reporting of
Chen et al. The pedicle screw-V rod system directly repairs
the isthmus of the vertebra and the procedure does not
impact on adjacentvertebral segments and causes no injury
to the diseased intervertebral disc9. Furthermore, the Quad-
rant retractor can provide good illumination, a good visual
field and minimal damage to the surrounding tissues,
resulting in a faster recovery and pain relief postoperatively.
Injury to surrounding tissue and extensive dissection of the
paraspinal muscles are among the causes of intractable post-
operative LBP. Reducing muscle traction and damage to the
posterior branches of spinal nerves plays an important role

in relieving LBP. Wang et al. reported a prospective random-
ized clinical trial which comparing the minimally invasive
lumbar interbody fusion through Quadrant retractor versus
open surgery. They measured the multifidus on MRI, which
showed that the T2 relaxation time in the multifidus muscle
was significantly shorter in the minimally invasive surgery
(MIS) group than in the open surgery group at 3 months
after surgery (P < 0.01), and concluded that MIS can effec-
tively reduce sacrospinalis muscle injury compared with
open surgery, which is conducive to early functional recov-
ery24. The biomechanical changes in the lumbar spine after
pedicle screw fixation play a role in relieving LBP. In patients
with L5 spondylolysis, the vertical stress on the lumbar spine
is transmitted to the L5/S1 intervertebral disc and then to the
sacrum via the pedicle screw, which substantially reduces the
stress on the intervertebral disc and avoids degeneration of
the intervertebral disc postoperatively9.

This study had the following limitations: due to the
low incidence of adolescent spondylolysis, the sample size
was small, which might have caused data bias. Multicenter
studies with a large sample size need to be carried out as the
next step.

Conclusion
Pedicle screw fixation via the Quadrant retractor to repair
spondylolysis is associated with better relief of LBP and bet-
ter fusion results compared with Buck’s technique. Pedicle
screw fixation has advantages including less dissection of the
paravertebral muscles, a larger bone graft area and better
biomechanical effects and is useful for the future develop-
ment of surgical repair of the pars interarticularis.
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