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Abstract
Background: Lumbar spondylolisthesis results from instability in the lumbar spine, requiring

surgical intervention for symptom relief and functional restoration. The use of transpedicular screw
fixation and lumbar cages are prevalent surgical techniques designed to stabilize spinal segments and
promote fusion.

Aim: This study assesses changes in lumbosacral bone density following transpedicular screw fixation
with and without lumbar cages in managing lumbar spondylolisthesis.

Patients and Methods: A mixed prospective and retrospective cohort of 50 patients diagnosed with
lumbar spondylolisthesis at Al-Azhar University hospitals between January 2018 and May 2019 was
studied. They were divided into two groups: one underwent screw fixation alone, and the other
receiving both screws and lumbar cages. Bone density measurements were taken using dual-energy X-
ray absorptiometry (DEXA) before surgery and at one year post-operatively.

Results: From the original 50 patients, 50% (25 patients) received screw fixation alone and 50% (25
patients) received screws plus lumbar cages. Neither group had significant demographic or baseline
clinical differences (p > 0.05). Both groups decreased bone density postoperatively, but the lumbar
cage group had a significantly smaller reduction in T-score changes from preoperative to
postoperative measurements (mean T-score change: -0.48 vs. -0.47 in the screw-only group, p =
0.037).

Conclusion: Both groups showed a loss in bone density one-year post-surgery, although lumbar cages
had a less impact, suggesting a preventive benefit. These findings underline the necessity for patient-
specific surgery.
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Introduction

Lumbar spondylolisthesis occurs primarily
due to degenerative changes or congenital defects,
leading to the instability of the lumbar spine [1].
The shear forces that act on the vertebral bodies
can lead to progressive slippage, exacerbating
patient discomfort and functional impairment.
Understanding the pathophysiology of this
condition is crucial for developing effective surgical
interventions [2].

Transpedicular screw fixation is a widely used
surgical technique that provides immediate
mechanical stabilization of the spinal segments [3].
Screws are inserted bilaterally through the pedicles
of the vertebrae into the vertebral body, offering a
scaffold that restricts motion and facilitates the
natural bone healing process. However, concerns
regarding the impact of screw fixation on adjacent
bone density have prompted further research [4].

Lumbar cages serve as spacers placed
between the vertebral bodies to maintain disc
height and facilitate spinal fusion. These devices are
often used in conjunction with screw fixation to
enhance vertebral alignment and promote a more
robust fusion environment [5]. Cages can be made
from various materials, including titanium and
polyetheretherketone (PEEK), which have different
implications for bone integration and density [6].

Bone density in the lumbosacral spine is a
critical indicator of postoperative success in
spondylolisthesis management. Changes in bone
density can reflect the biological response to the
implanted materials and the overall stability of the
surgical construct [7]. Postoperative imaging with
modalities like quantitative computed tomography
(QCT) or dual-energy X-ray absorption (DEXA) may
reveal how well certain surgical procedures and
materials worked [8].

With the growing occurrence of lumbar
spondylolisthesis and the ongoing development of
surgical methods, it is crucial to evaluate the long-
term effects of these procedures on bone health.
The objective of this research is to assess the bone
density of the lumbosacral spine after
transpedicular screw fixation, comparing cases
with and without the use of lumbar cages.

Patients and Methods

This research used a combination of prospective
and retrospective design, encompassing a sample of
50 patients diagnosed with lumbar
spondylolisthesis who had treatment at Al-Azhar

May 2019. The study procedure was authorized by
the institutional

research and ethical review board of Al-Azhar
University. Explicit permission was obtained from all
participants in writing form.

e [Inclusion Criteria:

Patients eligible for inclusion were aged 18 years and
above, of any sex, diagnosed with lumbar
spondylolisthesis. Criteria for inclusion required that
patients suffer from significant low back pain or
severe symptoms of nerve root compression that
persisted despite conservative treatments such as
physical therapy, medication, or injections. Only
patients who provided written informed consent for
surgical intervention were included. They divided
into two groups:

Screw fixation only group: Patients
transpedicular screws without lumbar cages.
Screw fixation with cage group: Patients received
transpedicular screws with lumbar cages.

e  Exclusion Criteria

Exclusion criteria were set to omit patients under 18
years of age, those with low back pain of a duration
less than three months, cases of spondylolisthesis
without significant symptomatic manifestations,
patients with grade 5 spondylolisthesis (complete
vertebral slip), or any individuals with congenital
spinal deformities.

e  Patient Assessment

History Taking:

Personal Information:  Collection  of
demographics and occupational background.
Clinical History: Detailed account of the onset (acute
or gradual), progression (stationary, progressive),
and duration of the spinal condition, including
specific neurological symptoms such as motor
deficits, sensory deficits, and issues with bladder or
bowel control.

e  Examination

General Examination: Assessment included overall
physical health and specific evaluations for surgical
risk factors.

Neurological Examination: Detailed evaluation of
neurological status, especially motor skills assessed
through, sphincter control, and sensory function.
Spinal Examination: Examination focused on
detecting signs of spinal trauma, muscular spasms,
deformities, and the range of spinal movements.
Specific tests for sciatica, including the straight leg
raise (SLR) and seated forward bend tests, were
performed to further evaluate nerve root irritation or
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e Diagnostic Investigations

A comprehensive set of preoperative tests were
mandated:

Routine Laboratory Tests: Included a complete
blood profile, blood glucose levels, and assessments
of liver and kidney functions.

Imaging: Involved plain radiographs of the
lumbosacral spine in multiple views, CT scans for
detailed bone analysis, MRI for soft tissue
evaluation, and DEXA scans specifically for
assessing bone density at targeted spinal segments.
e Surgical Techniques

Laminectomy and Discectomy: The procedure
involves a midline incision over the affected spinal
segments, followed by meticulous dissection to
remove the lamina and excise the affected disc
material.

Pedicle Screw Fixation: Screws are placed
strategically into the pedicles of the vertebral
arches, checked by fluoroscopy or image-guided
navigation systems to ensure correct placement
without breaching spinal structures.

Lumbar Interbody Fusion: Through the posterior
lumbar interbody fusion (PLIF) approach, the disc
space is accessed, cleared, and prepared for fusion
with bone grafts or cages.

e Follow-Up

Bone Density Assessment: The primary outcome
of our study involves the measurement of bone
density changes in the lumbosacral spine, utilizing
DEXA scans. These scans are conducted
preoperatively and then repeated at the 1-year
postoperative mark. The key metric being analyzed
is the change in bone mineral density (BMD),
quantified in grams per square centimeter. This
measurement provides a precise indication of the
bone strengthening or degradation that occurs
post-surgery.

Clinical Outcome Measurements: Alongside
physical measurements, we assess patient-reported
outcomes to gauge the impact of surgical
interventions on everyday functionality and pain.
This is achieved through the Oswestry Disability
Index (ODI) and the Visual Analog Scale (VAS) for
pain. The ODI is a detailed questionnaire that
measures a patient’s disability level due to back
pain, with scores ranging from 0 (no disability) to
100 (maximum disability). The VAS is a
straightforward, subjective measure for pain
intensity, which helps track changes in pain levels
over time with scores ranging from 0 (no pain) to
10 (worst pain imaginable). Pre- and post-operative
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distance each patient was able to walk without pain,
providing  quantitative data on  functional
improvement post-surgery. These assessments are
carried out at three intervals: preoperatively, 6
months postoperatively, and at the 1-year follow-up.

e Statistical analysis

Microsoft Excel 2016, created in the US by Microsoft
Corporation, was used to enter the study's data. We
used IBM's SPSS program, version 25, to analyze the
data. To determine whether the continuous data was
normally distributed, the Kolmogorov-Smirnov test
was used. For quantitative data, which did not always

follow a normal distribution, medians with
interquartile ranges were provided instead of
averages, standard deviations, and ranges; for

qualitative data, numerical values and proportions
were used. This research used a battery of tests for its
statistical analysis. Associations between qualitative
variables were examined using the Chi-square test.
When the predicted number of cells in the Chi-square
test was low, Fisher's Exact Test or Monte Carlo
adjustments were used. To compare two groups using
quantitative data, the unpaired Student's t-test was
used. Quantitative variables that did not follow a
normal distribution were tested using the Mann-
Whitney U test. Finally, related samples were
analyzed using the Paired Student's t-test. If the p-
value was less than 0.05, it was considered
statistically significant.

Results

Our research included 50 patients who were
diagnosed with lumbar spondylolisthesis, and all
received transpedicular screw treatment. The cohort
consisted of 17 (34%) men and 33 (66%) females,
with an average age of 45.36 + 12.03 years, ranging
from 18 to 68 years. Patients were allocated into two
groups based on the surgical approach: Group 1
consisted of 25 patients who underwent
transpedicular screws fixation without lumbar cages,
and Group 2 included 25 patients who underwent
fixation with lumbar cages. In Group 1, the
demographic profile included seven males and 18
females, with a mean age of 61.0 + 10.14 years. The
majority (60%) were aged between 41-60 years, 48%
identified as housewives, and 88% were married.
Group 2 consisted of 10 males and 15 females with a
mean age of 74.6 + 3.33 years; 40% were within the
41-60 years age range, 52% were housewives, and
96% were married. No significant lifestyle habits
were reported in either group. Statistical analysis
revealed no significant differences between the
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status (p > 0.05) (Table 1).

The median duration of lower back pain for both
groups was 11 and 12 months, respectively,
according to clinical assessments. Scania affected
92% of Group 1, claudication affected 76%, motor
symptoms affected 20%, and sensory issues
affected 40%. In Group 2, the numbers for sciatica
were 96%, claudication was 72%, motor symptoms
were 12%, and sensory symptoms were 52%. Table
2 contains further clinical data. When comparing
clinical results between groups, no

statistically significant differences were found (p
>0.05) (Table 2).

Radiological investigations primarily revealed L4-5
spondylolisthesis, affecting 28% of cases in Group 1
and 52% in Group 2. Other findings are detailed in
Table 3, with no significant differences observed
between the groups (p > 0.05) (Table 3).

Bone density of the lumbosacral spine, measured
via T-scores from DEXA scans, showed that in
Group 1, the mean preoperative bone density (T-
score index) was -0.72 * 1.02, which changed to -

1.19 + 1.43 postoperatively. In Group 2, the
preoperative mean was -0.92 * 0.98, changing to -
1.40 £ 0.82 postoperatively. No significant differences
were noted between the groups concerning
preoperative and postoperative bone densities (p >
0.05). However, the postoperative T-score in Group 2
was significantly higher than the preoperative scores
(p = 0.037), while the difference in Group 1 was not
significant (p > 0.05) (Table 4).

The median operative time was 137.5 minutes for
Group 1 and 134 minutes for Group 2. Average
hospital stays were 2.20 * 0.41 days in Group 1 and
2.15 * 0.37 days in Group 2. No intraoperative
complications such as dural tears, CSF leaks, or
missed levels were reported. Postoperative
complications included superficial wound infections
in three (12%) cases in Group 1 and two (8%) cases
in Group 2. All cases demonstrated improvement with
excellent outcomes. There were no significant
differences between the groups regarding operative
time, hospital stay, and complications (p > 0.05)
(Table 5).

Table 1.Demographic characteristics among the two groups.

332

Group (1) Group (2)
Fixation without cage Fixation with
(N=25) cage p- value
(N=25)
N % N %
Gender: Male 7 28.0% 10 40.0% 0.370%
Female 18 72.0% 15 60.0%
Age (years): Meant SD 61.0+10.14 74.6+ 3.33 0.430#
Range 45-73 69-79
Age groups: 18-40 years 7 28.0% 12 48.0% 0.377%
41-60 years 15 60.0% 10 40.0%
>60 years 3 12.0% 3 12.0%
Occupation: Worker/Employe 12 48.0% 12 48.0% >(0.999+
e
House wife 12 48.0% 13 52.0%
Student 1 4.0% 0 0.0%
Marital status:  Married 22 88.0% 24 96.0% 0.609+
Single 3 12.0% 1 4.0%
Special habits: No 25 100.0% 25 100.0% -
p>0.05 is non-significant; p<0.05 is significant. #Student T test, $ Chi-square test,
Table 2.Clinical data among the two groups.
Group (1) Group (2)
Fixation without Fixation with p-
cage cage value
(N=25) (N=25)
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N % N %
Complaint: LBP 2 8.0% 1 4.0% | >0.999+
LBP with Sciatica 23 92.0% 24 96.0%
Duration of LBP Median (IQR) 11 (8- 16) 12 (10- 18) 0.953%
(months): Range 1 day- 4 years 1 day- 6 years
Sciatica: Negative 2 8.0% 1 4.0% 0.615¢%
Bilateral (equal) 5 20.0% 7 28.0%
Lt. 3 12.0% 6 24.0%
Lt. > Rt. 7 28.0% 4 16.0%
Rt. 4 16.0% 5 20.0%
Rt. > Lt. 4 16.0% 3 12.0%
Other manifestations: Claudication 19 76.0% 18 72.0% | >0.999¢
Motor symptoms 5 20.0% 3 12.0% 0.702+
Sensory symptoms 10 40.0% 13 52.0% 0.395+
Sphincter complaints 1 4.0% 0 0.0% -
Previous medical Bed rest & analgesics for 1 16 64.0% 12 48.0% 0.526¢%
treatment.: month
Bed rest & analgesics for 6 8 32.0% 11 44.0%
weeks
Dorsolumber support 1 4.0% 2 8.0%
Gait alteration: 0 0.0% 0 0.0% -
Motor signs: Bilat.dorsiflexion G 4/5 1 4.0% 1 4.0% 0.899¢
Knee flexion G 4/5 1 4.0% 1 4.0%
Lt dorsi-flexion G 4/5 1 4.0% 3 12.0%
Normal 21 84.0% 20 80.0%
Rt. Dorsiflexion G4/5 1 4.0% 0 0.0%
Sensory signs: L4 hypoesthesia 2 8.0% 2 8.0% 0.892#
L5 hypoesthesia 8 32.0% 6 24.0%
L4&L5 hypoesthesia 1 4.0% 0 0.0%
L5&S1 hypoesthesia 3 12.0% 4 16.0%
S1 hypoesthesia 4 16.0% 4 16.0%
Normal 7 28.0% 9 36.0%
Reflex signs: Normal 25 100.0% 25 100.0%
Stretch signs (SLR): -ve 6 24.0% 4 16.0% 0.521#
Limited (one side) 12 48.0% 16 64.0%
Limited (both sides) 7 28.0% 5 20.0%
Back muscles spasm: Sever spasm 5 20.0% 3 12.0% | >0.999+
Spasm 20 80.0% 22 88.0%
p>0.05 is non-significant; p<0.05 is significant. LBP: Lower back pain,
=|= Mann- Whitney U test, $ Chi-square test,
Table 3.Radiological data among the two groups.
Group (1) Group (2)
Fixation Fixation with
without cage cage p-
N=25) (N=25) LG
N % N %
Plain X-Ray finding: D12 body fracture 1 4.0% 0 0.0% 0.561+%
L2 body fracture 1 4.0% 0 0.0%
L1-2 spondylolisthesis 1 4.0% 0 0.0%
L3-4 spondylolisthesis 3 12.0% 3 12.0%
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L3-4& L4-5 spondylolisthesis 3 12.0% 2 8.0%
L4-5 & S1 spondylolisthesis 0 0.0% 1 4.0%
L4-5 spondylolisthesis 7 28.0% 13 | 52.0%
L4-5& L5-S1 spondylolisthesis 4 16.0% 2 8.0%
L5-S1 spondylolisthesis 5 20.0% 4 16.0%
CT/MRI finding: D12 body fracture with neural 1 0.561%
. 4.0% 0 0.0%
compression
L2 body fracture with neural 1
. 4.0% 0 0.0%
compression
L1-2 spondylolisthesis 1 4.0% 0 0.0%
L3-4& L4-5 spondylolisthesis 3 12.0% 2 8.0%
L3-4 spondylolisthesis 3 12.0% 3 12.0%
L4-5 spondylolisthesis 7 28.0% 13 | 52.0%
L4-5 &S1 spondylolisthesis 0 0.0% 1 4.0%
L4-5& L5-S1 spondylolisthesis 4 16.0% 2 8.0%
L5-S1 spondylolisthesis 5 20.0% 4 16.0%

p>0.05 is non-significant; p<0.05 is significant. 3= Mann- Whitney U test, # Chi-square test, 334

Table 4.Comparison between preoperative and postoperative bone density of lumbosacral spine according to T
score of DEXA scan in the two groups.

Group (1) Group (2)
Fixation without cage Fixation with cage vaﬁ;e u
(N=25) (N=25)
Mean *SD Range Mean *SD Range
Bone Preoperative -0.72  £1.02 -2.90 2.0 -0.92 #0.98 -240 | 2.0 | 0.473
density | Postoperative -1.19 #1.43 -3.20 | 2.3 -1.40 £0.82 -3.20 | 0.2 | 0.538
(T Score) | Change difference -0.47 *1.56 -3.70 | 2.3 -0.47 +1.07 -3.70 | 0.3 | 0.998
p- value* 0.153 0.037
p>0.05 is non-significant; p<0.05 is significant. =|= Student T test, ePaired T test
Bone density (T Score)
Preoperative Postoperative
0
-0.2
-0.4
-0.6
-0.8
-1
-12
-1.4
-1.6
-1.8
2
mGroup (1) m Group (2)

Figure (1): Comparison between preoperative and postoperative bone density of lumbosacral spine according
to T score of DEXA scan in the two groups
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Table 5.Perioperative data among the two groups.

Group (1) Group (2)
Fixation Fixation with
without cage cage p- value
(N=20) (N=20)
N | % N | %
Operative time (min.): Median (IQR) 137.5 (135- 135 (120- 150) 0.440%
Range 150) 120- 150
120- 150
Operative complications as dural No 20 100.0% 20 | 100.0% -
tear, CSF leak, missed level: Yes 0 0.0% 0 0.0%
Hospital stay (days): Meanz* SD 2.20+£ 041 2.15+0.37 0.687#
Range 2-3 2-3
Post-operative complications Wound infection 3 12.0% 2 8.0% >(0.999+
Outcome Improved with 20 80.0% 20 80.0% -
excellent results
p>0.05 is non-significant; p<0.05 is significant,
=|= Mann- Whitney U test, #Student T test + Chi-square test,
Discussion

Lumbosacral spondylolisthesis, characterized by the
slippage of one lumbar vertebra over another,
presents significant challenges in spinal surgery,
necessitating effective fixation techniques to manage
symptoms and prevent progression. Transpedicular
screws fixation, a common surgical approach,
provides mechanical stability and allows for bone
grafting to promote spinal fusion. The addition of
lumbar cages, which are placed between the
vertebrae, aims to enhance this stability and support
the vertebral structure [9]. Evaluating the impact of
these surgical interventions on bone density in the
lumbosacral spine is essential for optimizing patient
outcomes and understanding the biomechanical
implications of different fixation techniques.

In terms of screw stability and postoperative
problems, BMD is an important factor in surgical
outcomes. Assessing and improving BMD before
surgery is crucial, since bone density adjusted
pedicle screw instrumentation improves screw pull-
out force in lumbar vertebrae[10]. Additionally,
studies correlating bone density with screw
loosening in dynamic stabilization have found that,
despite similar Hounsfield Unit (HU) values in
vertebral bodies between loosened and intact
screws, BMD did not significantly affect screw
loosening [11], suggesting that dynamic stabilization
could be a viable option for patients with
compromised BMD.

Furthermore, injectable bone cement in cannulated
pedicle screws has been effectively used in patients

with osteoporosis, improving screw fixation stability
and reducing postoperative complications, which

highlights  another avenue for managing
spondylolisthesis in patients with low bone density
[12].

Multiple studies have compared the outcomes of
transpedicular screw fixation with and without the
use of lumbar cages, and explored the clinical
outcomes and fusion rates associated with these
techniques in  patients with  lumbosacral
spondylolisthesis. Their findings indicated that while
the addition of lumbar cages led to higher fusion
rates, both methods achieved comparable levels of
patient satisfaction and postoperative improvement,
despite variations in the duration of surgery and
blood loss [13,14].

Our study included 50 patients with a significant
female predominance (66%). This is consistent with
findings from Ghogawala et al. [15] who also
reported a higher proportion of females in their
studies, with 68%. Notably, the age distribution in
our study showed a mean age of 45.36 years, which
is younger This difference in age may influence the
postoperative recovery and outcomes due to varying
bone density and comorbidity profiles associated
with older populations.

A similar study by Wan et al. [16] included patients
aged 43 to 62 with a gender distribution of 8 males
and 10 females, which provides a demographic
baseline for comparison with our study.

The clinical symptoms such as sciatica, claudication,
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and sensory symptoms did not differ significantly
between our two groups, which is consistent with
the findings from Liu et al. [17], indicating no
significant differences in postoperative back and leg
pain VAS scores between groups.

The primary level of spondylolisthesis involvement
in our study was at L4-L5, similar to several other
studies including Dantas et al. [18] and Ganju et al.
[19], reflecting a common site of lumbar
degeneration.

The current study indicates no significant difference
in operative time (137.5 minutes in group 1 vs. 134
minutes in group 2) and hospital stays (2.20£0.41
days in group 1 vs. 2.15+0.37 days in group 2),
which aligns with Aoki et al. [20] who also reported
no significant differences in operative times or
hospital stay lengths between groups using different
configurations of cages and screws in lumbar fusion
techniques, with a p-value >0.05 indicating no
statistical significance.

Postoperative complications were minimal in both
groups of our study, where the incidence of wound
infection was slightly higher in the group without
cages (12% in group 1 vs. 8% in group 2). This
finding is somewhat better than Moussa et al. [9],
who reported a 25% complication rate in their TPIF
group, where group B showed a higher complication
rate. This also can be compared to findings by Gao et
al. [21], where the use of cages was associated with a
lower complication rate, specifically postoperative
infection rates, which could suggest that the stability
provided by cages may contribute to reduced
complication risks.

Both groups in our study showed excellent
outcomes, with no significant differences found in
postoperative improvement metrics. This mirrors
the findings of Massie et al. [22], who reported that
articulating expandable cages led to significant pain
reduction and improved function, with mean Visual
Analog Scale (VAS) scores decreasing from 7.0£2.9
preoperatively to 3.1x2.9 at follow-up, and a
significant p-value of 0.0081 indicating a statistically
significant improvement.

In terms of operating time, hospital stay, and
complications, the present research found no
statistically significant differences between the
groups, indicating that the two methods are equally
effective. Misliman et al. [23] discovered no
statistically significant changes in the clinical results
between groups utilizing various fusion procedures
in spondylolisthesis therapy, with p-values >0.05

elSSN 1303-5150

This finding is corroborated with the original
observation. In terms of fusion rates, Rao et al. [24]

highlighted the advantage of interbody fusion for
increasing the fusion rate and achieving early
stability, a finding that supports our use of lumbar
cages in one of the groups. This could suggest a
rationale for the slightly better postoperative
outcomes in terms of bone density changes in the
group receiving cages.

The bone density findings in our study, showing a
decrease postoperatively, are crucial. This decline is
typical due to surgical trauma and the stress
shielding effect caused by metallic implants.
However, the significant bone density reduction in
our cage group might also reflect the initial impact of
added surgical manipulation, which could stabilize
over time as seen in other longitudinal studies.
Evidence from research on lumbar degenerative
spondylolisthesis and the results of posterior lumbar
interbody fusion (PLIF) was emphasized. The results
showed that intraoperative blood loss was
negatively correlated with BMD, implying that lower
BMD was linked to increased blood loss. Other
surgical outcomes, such as the reduction of
postoperative discomfort or the incidence of
complications, were unaffected by BMD [25].
Another aspect of interest is the effect of bone
quality, inferred from BMD, on the risk of cage
subsidence post-surgery. A study found that reduced
endplate volumetric BMD was significantly
associated with increased rates of cage subsidence
following lateral lumbar interbody fusion. This
highlights the importance of bone quality in surgical
planning and the potential need for additional
fixation methods in patients with low BMD [26,27].
Interestingly, while lower BMD is linked to higher
subsidence rates, the overall clinical outcomes such
as pain relief and functional improvement may not
be significantly different between patients with
varying BMD levels. This suggests that while
structural concerns exist with lower BMD, the
symptomatic relief from surgery might still be
achieved [28].

BMD alterations in the vertebral body after
posterolateral fusion using transpedicular screws
were the subject of another research. In order to
quantify changes in BMD at various follow-up
periods, the research used QCT. The results
demonstrated that in both the early (9 months) and
later (32 months) follow-up groups, the mean
postoperative BMD values at neighboring vertebral
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values. Although BMD loss was not correlated with
the number of fused segments, it was much greater
in the L3 vertebra situated posterior to the surgical
site than in the cranially placed L3 vertebra[29].
Cinquantine patients who had posterior lumbar

interbody fusion (PLIF) were observed in a clinical
trial that aimed to determine the impact of BMD on
pedicle screw loosening and failure. The subjects,
who ranged in age from 13 to 63 years old (13 males
and 39 women), were observed for an average of 2.8
years. Radiographic assessments of screw stability
were independently confirmed, and DEXA was used
to measure BMD. Lower BMD was shown to be
significantly linked with an increased risk of pedicle
screw instability and nonunion in spinal fusion
procedures, as indicated by a significantly lower
mean BMD in patients with screw loosening (0.720 #
0.078 g/cm?) compared to those without (0.922 +
0.221 g/cm?)[30].

Kumar et al. [31], compared the functional and
radiological outcomes in patients undergoing
surgical fixation for lumbar spondylolisthesis with or
without an interbody fusion device (cage). The study
found that cages contributed to greater stability,
higher fusion rates, and better functional outcomes,
though the differences were not statistically
significant between groups. This suggests that while
cages may enhance certain aspects of the surgical
outcome, they do not drastically alter patient
satisfaction or clinical improvement (Kumar et al,,
2015).

This study has several limitations. First, the small
sample size of 50 patients. Second, the reliance on
DEXA scans to measure bone density changes might
not capture the complete biomechanical changes in
the spine post-surgery. Advanced imaging
techniques or biomechanical assessments could
provide more detailed insights into the structural
and functional outcomes of the surgical
interventions. Lastly, the follow-up period of one
year may not be sufficient to observe long-term
outcomes and complications related to the surgical
procedures.

Conclusion

Both groups showed a loss in bone density one-
year post-surgery, although lumbar cages had a less
impact, suggesting a preventive benefit. These
findings underline the necessity for patient-specific
surgery.
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