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ABSTRACT

Background: Bilateral pedicle screw fixation following lumbar interbody fusion is a routine surgical method that
provides biomechanical stability, and therapeutic benefits. Some studies have shown that excessive stiffness due to
the procedure may impede fusion. The unilateral pedicle screw technique may decrease thecal sac and nerve root
retraction while maintaining contralateral structures. Therefore, aim of study was to analyse the functional clinical
outcomes, quality of radiological fusion, and complications in patients with Lumbar degenerative diseases (LDD)
who have undergone open transforaminal lumbar interbody fusion (TLIF) approach with unilateral pedicle screw
fixation.

Materials and Methods: 20 patients underwent the aforementioned surgical technique for their LDD between
June 2019 and August 2020. The results were evaluated based on visual analogue scale (VAS) and Oswestry
Disability Index (ODI) were recorded. The radiographic examinations in form of X-ray, computed tomography (CT)
or magnetic resonance imaging (MRI) was done preoperatively and 3 months, 6 months and 12 months
postoperatively. The paired t-test was used for comparison between the preoperative and postoperative values. P
< 0.05 was considered to be statistically significant.

Results: The mean pre-operative VAS score was 7, which dropped to 4.25 at 3 months, 2.2 at 6 months, and 0.8 at
1 year (P<0.00001). The mean ODI score was 49.70 before surgery and decreased sequentially: 34.50 at three
months, 21.50 at six months, and 15.40 after one year(P<0.00001). The present study observed 90% grade 1 fusion,
5% grade 2 and 5% grade 3 fusion rates at 1 year postoperatively. Study found 85% participants without
complications and 5% each with CSF leak, dural rupture, and urine retention.

Conclusions: Open TLIF using unilateral pedicle screw fixation is a safe, feasible and effective technique in the
treatment of LDD and yields functional and radiological outcomes that are comparable to those achieved with
bilateral pedicle screw fixation
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Background

Lumbar degenerative diseases (LDD) are a spectrum
of prevalent conditions which includes prolapsed
lumbar disc, degenerative instability,
spondylolisthesis of lumbar vertebrae, lumbar spinal

fusion is recognized as an effective surgical
procedure for degenerative lumbar diseases.[2!
Lumbar fusion can achieve solid arthrodesis,
immobilizing the unstable segment and degenerate
intervertebral disk area.[3!
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stenosis, and degenerative scoliosis.[!l Lumbar spinal
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Within the scope of the different spinal fusion
methods available, TLIF has gained significant
popularity and recognition since it was first
introduced by Harms et al.[*] Transforaminal lumbar
interbody fusion helps prevent damage to structures
in the anterior abdominal area, such as blood vessels,
sympathetic nerves, and retroperitoneal and
peritoneal structures.571 Moreover, TLIF does not
involve retracting the dura or nerve roots, prevents
epidural scarring, and minimizes intraoperative
bleeding.[82]

While bilateral pedicle screw (PS) fixation after
lumbar interbody fusion is widely recognized as a
standard surgical procedure offering strong fixation
with excellent biomechanical stability and clinical
advantages, the stiffness of bilateral PS fixation may
lead to device-related osteoporosis of the vertebrae,
increasing the risk of degeneration in the adjacent
segment due to load and motion. Some researchers
have demonstrated that excessive stiffness can
compromise the fusion process by leading to graft
resorption caused by inadequate stress against the
end plates.[101111]

Therefore, it could be justifiable to reduce the rigidity
of the implant to ensure successful fusion with a
reduced number of pedicle screws. Moreover, the
cost efficiency of this method deserves consideration.
When using the unilateral pedicle screw approach, it
is possible to reduce the retraction of thecal sac and
nerve roots while preserving contralateral structures
with adequate disc exposure and resection of a single
facet joint. Another benefit is the reduction of blood
loss, quicker surgery time, lower radiation exposure,
dependable fusion, and cost savings with comparable
radiological results to bilateral fixation. [1z-14]

After taking into account each of the aforementioned
elements and considering the operational setup,
infrastructure, and necessary surgical skills, we have
chosen to focus on the open TLIF approach with
unilateral pedicle screw fixation in patients with
LDD. Our aim was to analyse the functional clinical
outcomes, quality of radiological fusion, and
complications in patients who have undergone the
procedure at our tertiary care health care institute.

Materials and Methods

The prospective observational study involved a
sample of 20 patients, aged 40 to 65 years, who
underwent an open TLIF approach with a unilateral
pedicle screw for the treatment of degenerative disc
disease. The procedures were performed between
June 2019 and August 2020. Approval was granted by
the Ethics Committee of Gauhati Medical College and
Hospital (No. MC/190/2007/Pt-11/Jun-2019/35).
All procedures adhered to the ethical standards set
forth by the responsible committee on human
experimentation (both institutional and national)
and complied with the Helsinki Declaration of 1975,
as revised in 2008. All patients were admitted

through the Out Patient Department of the
Department of Orthopaedics at the tertiary care
institute. After taking consent from each participant
a thorough history and clinical examination were
carried out using a pre-designed and pre-tested form.
A comprehensive clinical examination, including
both local and systemic examinations, was
conducted. Examinations were conducted to evaluate
pain and instability, utilizing scales such as the Visual
Analogue Scale (VAS) [15] for pain rating and the
Oswestry Disability Index (ODI) [0 for disability
grading. Radiological examinations were conducted,
including X-rays (AP, Lateral, and Flexion-Extension
radiographs), MRI, and other imaging modalities. CT
scans of thin sagittal and axial cuts are used to
evaluate fusion one year after surgery. The cases
were diagnosed using a combination of clinical and
radiological findings.(TABLE 1)

Surgical procedure was carried out on the patient,
utilizing either a midline or paramedian approach.
Pedicle screw fixation was used in conjunction with
interbody fusion devices (cage) and bone graft for the
procedure. Patients were placed in a prone position,
and the specific segment of interest was identified
and marked under the guidance of C-ARM imaging. In
order to achieve hemostasis, a solution of 1:500,000
epinephrine was carefully administered. The skin
incision was determined based on the symptomatic
side and the specific type of disc protrusion observed
on the preoperative MRI. If there was a disc
herniation or foraminal stenosis, that was
predominantly one sided, then that side was selected.
An incision measuring 8-10 cm was made either in
the midline or 1.5-2 cm to the side of the midline,
directly over the affected area. A surgical incision was
made, reaching the lumbodorsal fascia. The skin and
subcutaneous tissue were then carefully pulled aside
on both sides. A fascial incision was made and the
paraspinal muscles were separated using
electrocautery and a cob elevator. The spinous
process and the lamina at the level of the pathology
were exposed, along with those above and below.
After identifying the pedicles under C-ARM guidance,
pedicle screw placement was performed on the
symptomatic side using previously described
techniques. A % -inch osteotome and kerrison
rongeurs are utilized to eliminate the inferior
articular process and the upper part of the superior
articular process on the selected side for TLIF. The
exposure of the underlying disc space was made
easier by removing the lateral margin of the
ligamentum flavum. The working window was
exposed by identifying the Kambin's triangle. The
nerve roots were carefully pulled back while
ensuring the protection of the dura. The bleeding
from the epidural was successfully managed by using
gelfoam and cottonoids soaked in thrombin. Specific
instruments such as straight and angled ostetomes,
pituitary rongeurs, rasps, and curettes were
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utilized to carefully lift and extract disc material and
cartilaginous end plates. Further distraction of the
pedicle instrumentation is applied based on
ligamentotaxis. Placement of the cage was conducted
based on the measurement of the disc height. The
disc space was filled with morsellised bone from the
facectomy after the cage packed with bone graft was
inserted. After contouring them in lordosis, the
spinal precut rods were then carefully positioned.
The locking screws were carefully inserted and as the
necessary adjustments were made, the screws were
securely tightened. The wound was carefully closed
in layers and a sterile dressing was applied. Oral
analgesics and muscle relaxants were started on the
third day to promote rest and mobility. [17.18]

Neurological assessments were performed 24 hours
post-surgery, and a thorough evaluation was
completed to exclude any deficiencies. X-rays in

anteroposterior and lateral perspectives were
performed on the second postoperative day after
pain alleviation. Patient mobilization typically began
24 to 48 hours after surgery, with or without
assistance. Patients were often released on the 4th or
5th postoperative day with instructions to gradually
resume regular activities while avoiding bending,
lifting, and twisting for a duration of 3 months. After
surgery, the suture was removed 10-14 days later.
Patients had their first surgical follow-up after 3
months. The second follow-up was 6 months
following surgery and the third and final was a year
later. CT scan thin saggital and axial cuts were done
to verify radiological fusion [17] at 1 year follow up
visit, ODI and VAS rating were done at each visit, and
neurological charting was done to assess patient
status. (TABLE 1)

TABLE 1:

EVALUATION Pre-op|Post-op|6 weeks3months/6months|1 year
Straight A-P & Lateral radiographs + + + + + +
T2 weighted MRI/ CT + +
Lateral view X-ray in extension & flexion|+ + +
Neurological + + + + +
examination

VAS + + + + + +

ODI + + + + +

Statistical Analysis of the patients exhibited some degree of canal

The analysis involved examining the characteristics
of patients based on various demographic and
clinical factors. The findings were expressed using
statistical measures such as means and standard
deviation. The data was presented in the form of
absolute numbers and proportions. Tables were
generated. For pre-post analysis, the Paired Student
t-test was utilized. The primary outcome was the
functional outcome following TLIF with unilateral
pedicle screw fixation, assessed through the ODI
score, which was measured at each follow-up visit
and analyzed for comparison. The secondary
outcomes included the clinical outcome, radiological
fusion, and the occurrences of complications. The
clinical outcome was assessed through the VAS score,
while radiological fusion was evaluated using a
grading system, and occurrences of complications
were documented.

Results

Atotal of 9 males and 11 females were included in the
study. The mean age was 48.85 years (with a range of
40 to 65 years, and eleven patients (30%) were over
the age of 50. Disc prolapse was observed in 45% of
cases at the L4-L5 level, with 35% at the L5-S1 level
and 20% at the L3-L4 level (Table 2).

In presentstudy, 40% of the patients exhibited
spondylolisthesis or segmental instability while 45%

stenosis. In the cohort of patients diagnosed with
spondylolisthesis, 25% presented with grade 1
listhesis, while 15% exhibited grade 2 listhesis. The
mean duration for the surgical procedure was 2.58
hours while 30% experienced a surgical duration
exceeding three hours.

The mean VAS score recorded pre-operatively was 7,
which subsequently declined to 4.25 at the 3-month,
2.2 at 6 months, and reached 0.8 at the 1-year follow-
up. This suggests that over time, there was a notable
reduction in pain following the surgery, which was
determined to be statistically significant. The mean
ODI score was 49.70 prior to surgery, showing a
sequential decrease in the postoperative period:
34.50 atthree months, 21.50 at six months, and 15.40
at one year, with results demonstrating a high level of
statistical significance (Table 3).

The present study revealed that 90% exhibited grade
1 fusion, while 5% demonstrated grade 2 and grade
3 fusion at 1 year postoperatively, respectively (Table
4).

In the present study, 85% experienced no
complications, while 5% reported issues such as CSF
leak, dural tear, and urinary retention (Table 5).

Discussion
LDD is a prevalent condition that leads to significant
disability, restrictions in movement, and pain

elSSN: 1303-5150

www.neuroquantology.com

w
-
~N



Neuroquantology | May 2025 | Volume 23 | Issue 5 | Page 315-324 | Doi: 10.48047/nq.2025.23.5.NQ250357
Dr. Kunal Ram Phookun et al., Functional Outcome Of Transforaminal Lumbar Interbody Fusion (TLIF) With Unilateral Pedicle Screw

Fixation In Lumbar Degenerative Disc Disease: A Prospective Study
triggered by movement. Proper decompression of
the nerve roots, whether accompanied by fusion or
not, is crucial for achieving successful therapeutic
outcomes. The decision regarding unilateral versus
bilateral pedicle screw fixation following lumbar
fusion continues to be a subject of debate.

Following the initial findings by Goel et al. [19]
regarding the advantages of unilateral pedicle screw
fixation, numerous clinical trials have demonstrated
that this method is equally effective as bilateral
pedicle screw fixation in the context of lumbar spinal
fusion. [20.21]

The findings from the present
study suggests favorable clinical outcomes, including
a 90% grade 1 fusion rate and no intra-operative or
catastrophic complications with TLIF procedure.
Furthermore, TLIF eliminates the necessity for dural
retraction that is required in PLIF, potentially
reducing the risk of complications like neurapraxic
injury and dural laceration.

The primary objectives of TLIF involve the
restoration of standard spinal anatomy along with
the attainment of appropriate biomechanics and
stability. The structural grafts effectively restore disc
height, while the correction of sagittal alignment is
accomplished through the compression of the pedicle
screw construct, leading to a reduction in the
posterior aspect of the spine. [221 This method
maintains the integrity of the ligamentous complex,
serving as a tension band that aids in compressing
the graft and inhibits its retropulsion.[23]

The comparison of VAS scores before surgery and at
the 3, 6, and 12-month post-operative intervals
demonstrated a highly significant improvement (P
<0.00001). Post-operative ODI scores too at 3, 6, and
12 months showed a highly significant improvement.
The notable enhancement in ODI and VAS scores was
consistent and documented across various studies.
[22,24-26]

The operative duration observed in this study aligns
with the findings of Villavicencio et al. [221 whereas
Isik et al. noted a reduced operative time. [24]

The current investigation indicated a 90% grade 1
fusion rate, which is in along the similar lines to the
findings reported by Villavicencio et al.,[22] [sik et al.
[24] and Xue et al. [27]

Jang and Lee et al. 28] conducted a follow-up on 23
patients over a period of 19 months, observing that
22 out of 24 fusion sites demonstrated osseous
union, resulting in a fusion rate of 91.67% with
satisfactory clinical outcomes.

Sethi et al. 291 conducted a study that yielded
comparable findings in 19 patients with single-level
lumbar degenerative conditions. They opted for the
traditional midline approach and created an
additional stab incision about 8 cm lateral to the
midline for the insertion of TLFS. All patients
demonstrated radiographic signs of fusion within a
timeframe of 9 to 26 months (average 19) post-
surgery, achieving a fusion rate nearing 100%.

The current investigation revealed that the majority
of participants experienced no complications, while
5% reported instances of CSF leak, dural tear, and
urinary retention. These findings were in line with
the study carried out by Villavicencio et al. [22]

The limitations of this present investigation include
the absence of a comparative cohort, a brief follow-
up period, and a reduced sample size. In theory, the
limited follow-up duration hinders effective
comparison of results; however, our analysis aligns
reasonably well with findings from earlier studies.
Further prospective comparative studies involving
larger patient populations and extended follow-up
periods are necessary to validate our findings.

Conclusion

Findings of the present study concludes that open
TLIF with unilateral pedicle screw is a safe, feasible
and effective technique in the treatment of LDD
fixation and yields functional and radiological
outcomes that are comparable to those achieved with
bilateral pedicle screw fixation, as supported by
existing literature. Careful selection of patients, a
meticulously executed surgical procedure by skilled
professionals, and a robust follow-up protocol are
critically important. Given the infrastructure and
economic constraints faced by patients at our
institution, this procedure can be performed safely in
comparable settings.
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Table 2. Demographic Parameters of the participants

Parameter Number (Proportion)
Age (in years)

Mean Age 48.85
Range of age 40 - 65
Gender

Male 9 (45)
Female 11 (55)
Location of lesion

L3-L4 4(20)
L4-L5 9 (45)
L5-S1 7 (35)

Table 3. Preoperative and postoperative mean VAS and mean ODI scores at follow up visits
Parameter Preoperatively 3 months 6 months 1 year P* Value
Mean VAS 7+0.65 4.25+0.85 2.2+0.77 0.8+0.95 <.00001
Mean ODI 49.7+4.11 34.5+7.81 21.5£5.30 15.4+5.15 <.00001

Table 4. Radiological fusion classification of participants after 1 year
Grade Number (Proportion)
Grade 1 18 (90)
Grade 2 1(5)
Grade 3 1(5)
Grade 4 0(0)

Grade 1 Definite fusion: Definitive bony trabecular
which bridges across the graft/host interface, there is
no detectable motion on flexion-extension
radiographs, with no gap at the interface. Grade 2
Probable fusion: No definitive bony trabecular is
crossing, but with no detectable motion and no

Possible pseudarthrosis: No bony trabecular is
crossing, no motion, but there is an identifiable gap
at the interface. Grade 4 Definite pseudarthrosis: No
traversing trabecular bone, there is definitive gap at

the interface, and with motion on flexion-extension 319

radiographs.

identifiable gap through the interface. Grade 3

Table 5. Complications observed among the participants

Complications Number (Proportion)
None 17 (85)

CSF Leak 1(5)

Dural tear 1(5)

Urinary retention 1(5)

CSF: Cerebrospinal fluid

Figure 1. Line graph representing Preoperative and postoperative mean VAS and mean ODI scores at
follow up visits
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Figure 2. Line graph representing Preoperative and postoperative mean ODI scores at follow up visits
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Figure 3: Preoperative X-ray( Flexion/Extension views) and MRI showing the involved segment of a 46-
year male.
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Figure 5: Post operative Xray in flexion and extension at 6 months.
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Figure 6: CT scan at 1 year with axial and sagittal cuts and 3D reconstruction to check for fusion.
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Figure 7. FUNCTIONAL OUTCOME AT 1YEAR: His functional outcome was excellent and he was able to
perform the daily activities
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