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Purpose

To assess the clinical and radiological outcomes of patients experiencing fusion
technique by unilateral versus bilateral instrumentation with interbody lumbar
fusion.

Materials and methods

Fifty-nine patients were included in this study. Thirty-six patients were managed
with bilateral PSF and interbody fusion, and 23 had unilateral PSF and interbody
fusion. Clinically, the patients were evaluated using the mJOA score. They were
followed up for a minimum period of 3 years. Fusion at follow-up was established
using radiographs.

Results

Procedure periods were quicker, and blood loss was fewer in the unilateral group.
Fusion rates were comparable in both groups with insignificant differences. There
was a statistically significant difference in clinical improvement of JOA scores in
both groups.

Conclusion

Unilateral pedicle screw fixation together with interbody fusion is an efficient choice
in chosen cases. Prospective, randomized research with a higher number of cases

and longer follow-up times is required for more consistent outcomes.
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Introduction

The significance of lumbar degenerative spondylosis
has been enhanced recently due to advances in
diagnostic tools [1,2]. Most of the affected cases is
managed conservatively, as for the surgical option,
lumbar fusion is an established effective technique
for management [3], attaining strong arthrodesis,
and immobilizing the unstable segment [4]. Bilateral
pedicle screw fixation with interbody fusion is an
efficient, dependable, and biomechanically adequate
technique for fusion[1,2,5,6]; nevertheless, itis stated
that rigid fusion would accelerate the degeneration
of nearby levels. A debate has recently been rising on
whether the pedicle screw fixation should be applied
unilaterally or bilaterally [7,8]. Unilateral pedicular
fixation with interbody fusion has various benefits
compared with bilateral. The benefits are that it is
a less invasive operative technique with reduced
blood loss, shorter surgery period, less postoperative
pain, shorter hospital stay, lower cost, and less
likelihood to cause an adjacent segment disease
(ASD) [9-12].

However, various studies reported that unilateral
fixation reduces stability and rigidity during axial
rotational and lateral bending, which was observed with
a lower fusion rate, resulting in more cage subsidence
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and migration incidents and being inappropriate for
long-segment stabilization [13-16].

This study aimed to assess the radiologic and clinical
outcomes of the fusion technique using bilateral versus
unilateral instrumentation with interbody fusion.

Materials and methods

'This retrospective study was done on 59 cases following
the ethics committee regulations in our institute, and
informed consent was taken from each case. All cases
were operated on at our hospitals between March
2013 and March 2018 with interbody fusion and
either unilateral or bilateral PSF. Inclusion criteria
were patients with single-level fusion for degenerative
lumbar spondylosis with a minimum follow-up period
of 3 years. Patients with multiple levels of fusion, with
more than Grade 1 spondylolisthesis, post-traumatic
fusion, pathological conditions, severe comorbid
conditions, and revision surgeons were excluded from

this study.
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All cases had varying degrees of low back pain,
leg pain, and neurological symptoms. Each case
was conservatively managed initially; upon failure
of medical treatment, preoperative evaluation was
done by lumbar spine X-rays, MRI, and CT scan if
needed. Bilateral instrumentation was done in 36
cases compared with unilateral instrumentation in 23
cases. Demographic data were collected including age,
gender, diagnosis, and fusion level. Also, operative data
including procedure time, intraoperative blood loss,
and intraoperative complications were retrieved from
records. The length of hospital stay of each case was
also documented. Early postoperative complications
such as CSF leak, screw malposition, wound infection,
and thromboembolism were assessed. During follow-
ups, data related to screw failure, cage migration, fusion,
and adjacent segment disease were documented.

Figure 1

The A-P and a lateral view showing unilateral pedicle screw fixation
and solid bony fusion.

Figure 2

The A-P and a lateral view showing bilateral pedicle screw fixation
and solid bony fusion.

Functional assessment was done using the mJOA score.
'The minimum follow-up period was 3 years. mJOA
scores were retrieved and compared. Solid fusion
diagnosis was established using radiographs showing
bone trabecular continuousness on X-rays and CT.
(Figs. 1, 2) Screw breakage was also considered a sign
of failed fusion.

Statistics reviews were accomplished using SPSS v13.0.
Wilcoxon signed rank analysis was applied to compare
many interpretations of similar variables. Chi- square
(c2) analysis was applied to compare the frequency
of qualitative variables between different cohorts.
Spearman’s correlation analysis was applied for correlating
nonparametric variables. For all analyses, a p-value <
0.05 was measured as significant, and <0.001 was highly
significant. Consistent with this test results, the results
were stated as a sample size, mean with standard deviation.

'The operative procedure was performed under GA in
the prone position, after the posterior median incision,
the paraspinal muscles were subperiosteally elevated at
the symptomatic side in the unilateral cohort and at
both sides in the bilateral. Image-guided polyaxially
pedicle screw insertion unilaterally and bilaterally,
hemilaminectomy, and facetectomy were performed
in both groups. The crossing root was identified and
retracted to reveal the intervertebral disk. Discectomy,
endplate preparation, along with neural element
decompression were done, followed by impaction of
morselized autogenous bone graft plus intervertebral
cage (PEEK). This provides sufficient biomechanical
stability till rigid bone union. Then pre-contoured rods
were inserted into the screws to preserve the sagittal
profile. Compression over rods was done to assure cage
settlement and enhance the chances of graft fusion.
The spinal canal was finally inspected to exclude any
neuronal compression. Posterolateral fusion was also
done along the full length of the spinal instrumentation.

Results
Demographic data are outlined in Table 1.

No statistical variance was noticed between both
cohorts regarding age, gender, diagnosis, fusion level,
and preoperative mJOA score (both in individual
parameters and the entire score). There was a statistically
highly significant difference between the unilateral
and bilateral cohorts as regards operative time, and the
length of hospital stay is significantly shorter in the
unilateral cohort as shown in Table 2. Also, blood loss
was significantly less in unilateral cases.

The minimal follow-up period was 3 years in both
cohorts. There was a statistically significant variance



in the progress of the mJOA score in both cohorts.
On comparing both cohorts, the results exhibited
no significant variance in postoperative mJOA score.
Both procedures improved back and leg pain as well
as disability with no variations in results between both

cohorts (Table 3).

The fusion rate was comparable in both cohorts with
no statistically significant difference between both
groups (Table 4). As for the complications, superficial
wound infection was noticed in each group, and both
were managed conservatively with antibiotics and
daily dressing. No perioperative complications were
detected in any of the cases in this study. None of the
patients had screw failure or cage migration during
follow-ups. The rates of ASD were comparable in
both groups, with one case in the unilateral cohort and
two in the bilateral cohort. All the three ASD cases
were individuals who were followed up for more than
2 years. None of the patients needed reoperation during
the follow-up period.

Table 1 Demographic data

Unilateral Bilateral (n=36) P
(n=23) value
Age (years) 54.1+8.34 54.15+79 >0.05
Male: female 10:13 14:22 >0.05
Level
L5-S1 5 11
L4-L5 13 19
L3-L4 3 5 >0.05
L2-L3 2 1
Diagnosis
DDD 11 14 >0.05
LCS 9 15
Listhesis 3 7
Follow-up 34.52+9.6 36.45+10.1 >0.05
(months)

DDD, degenerative disk Disease; LCS, lumbar canal stenosis.

Table 2 Clinical Outcomes
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Discussion

The fusion technique following neural decompression
is the gold standard operative management of
lumbar degenerative disorders. The main goal is
to attain lumbar stability, preserve the disk space
height, and maximize load sharing with the anterior
column. [2,12,14] The TLIF technique described by
Harms is the most widely established method for
fusion. [1,11] In this study, all cases of both cohorts
had the TLIF technique and attained a comparable
proper fusion at the end of follow-up (minimal
three years). Bilateral pedicle screw fixation is the
universally used method in degenerative lumbar
disease cases necessitating fusion [1,5,13,17] by
achieving adequate biomechanical stability and rigid
fixation. [9] Yet, studies with long-standing follow-
up state that the fusion rate drops, the likelihood
of pseudoarthrosis development gets higher,
osteoporosis in the adjacent segments increases, and
the chances of ASD turn higher. [18,19] The idea of
unilateral pedicle screw fixation was first introduced
by Goel e al. [20] in 1991, followed by multiple
reports using unilateral PSF with TLIF all reporting
an appropriate and efficient fusion. A systematic
review published by Molinari ez a/. [14] in 2015
reported a comparable fusion rate between unilateral
and bilateral screw fixation. Also, in a recently
published study by Badikillaya ez a/. [21] in 2021
with medium-term follow-up, comparable fusion
rates were found.

On the contrary, some biomechanical studies reported
reduced rotational stability affecting fusion seen with
unilateral pedicular fixation [11,22]. In a biomechanical
review by Ambati ez al.,[23] fixation using bilateral pedicle
screws had higher biomechanical stability, reduced stresses
on instrumentation, and improved fusion construct.

Unilateral (n=23) Bilateral (n=36) P value
Operative time (min) 100.53+21.88 142.7£16.40 <0.001
Blood loss (ml) 136.0+34.90 195.1+80.57 <0.05
Hospital stay (days) 3.77+1.30 5.58+1.79 <0.001
Table 3 Preoperative and postoperative JOA scores in both groups
Unilateral Bilateral Between
Pre-op Post-op Within group Pre-op Post-op Within group Pgrolup )
P-value' P-value' -value
Total JOA 15+1.9 23.9+19 0.000 14.15+1.8 25.15+14 0.000 >0.05
score
Back pain 0.6+0.5 2.2+0.6 0.000 0.4+0.5 2.05+0.6 0.000 >0.05
Leg pain 1.25+0.55 2.85+0.37 0.000 14+0.5 2.7+0.47 0.000 >0.05
ADL3 72+12 10.2+1.2 0.000 6.35+14 12+1.03 0.000 >0.05

' P value when comparing the results preoperatively and postoperatively within the same surgical group.
2 P value when comparing postoperative results between the two surgical groups.

3 Activities of daily living.
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Table 4 Fusion rate

Unilateral (n=23) Bilateral (n=36) P value
Fusion 22 [95.65%] 34 [94.4%)] >0.05
Nonunion 1 [4.34%] 2 [5.55%] >0.05

Regarding the number of fusion levels, where unilateral
PSF was applied in previous reports, Chen e al., Yang
et al., and Nie ez al. [9,16,24] stated that it is more
appropriate to be applied at single-level fusion to
avoid increased rotational instability Others as Xue
et al., Zhang et al., and Mao e al. [18,25,26] reported
satisfactory outcomes for two levels fusions. A wider
agreement is in preference of using unilateral pedicular
fixation for single-level fusions. [16,27] In this
study, we incorporated only single-level fusion cases.
Significantly shorter operative time, lower blood loss,
and shorter hospital stay with unilateral cohort were
found in this study, which is comparable to previous
reports in the literature [5,9,16,18,27].

Functional assessment using JOA was also comparable
to previous studies with no significant difference
between both groups; both showed significant
improvement postoperatively.

Higher rates of cage subsidence and migration were
found in previous literature in unilateral groups [7,19];
other complications occurred at the same rate in both
fixation methods in previous literature [14,19]. Being
a well-known complication with instrumented fusion
more than noninstrumented fusion, ASD is thoroughly
investigated in all studies reporting spinal fusions
[2,10,28]. In their studies, Kim ez a/ [10] and Toyone
et al. [29] found higher rates of ASD when using

bilateral pedicular fixation than unilateral fixation.

As for our study, there was no statistically significant
difference between ASD rates in both cohorts, with
one case in the unilateral and two cases in the bilateral
cohort.

This study had a few limitations, being a retrospective
study on previously available records, and a small
number of the included cases.

Conclusion
Single-level lumbar degenerative spondylosiscan be
efficiently and safely managed using either unilateral or

bilateral pedicular screw fixation techniques combined
with TLIF.
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