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Abstract:
Objective: This study aimed to evaluate the surgical outcomes of spondylolisthesis by comparing open lumbar 
interbody fusion with or without the use of a posterior lumbar interbody fusion (PLIF) cage. Method: A total 
of 15 cases of PLIF were performed between May 2023 and December 2024 at Holy Family Red Crescent 
Medical College Hospital, Neurosurgery Unit 2. The study included 8 male and 7 female patients aged 36–68 
years. Surgical outcomes of lumbar interbody fusion with or without PLIF cages in spondylolisthesis cases 
were assessed using PROMIS scores. Each patient underwent comprehensive follow-up and neurological 
assessment. Result: Complications included one superficial wound infection, one minor cerebrospinal fluid 
(CSF) leak successfully managed intraoperatively, and one case of deep vein thrombosis. Larger cages (1 mm 
larger) demonstrated efficacy in reducing cage subsidence. Conclusion: PLIF is effective for spondylolisthesis, 
yielding good outcomes with cage usage. Larger cages are associated with a decreased incidence of subsidence 
and dislodgement.
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Introduction

Spondylolisthesis, a degenerative spinal disorder, is 
characterized by the forward slippage of a vertebra 
over the one below it. This condition often leads to 
debilitating symptoms such as chronic back pain, 
radiculopathy, and functional limitations, requiring 
surgical intervention in severe cases1,2.

Posterior lumbar interbody fusion (PLIF) is a 
widely accepted surgical technique for addressing 
spondylolisthesis. It restores spinal stability, 
facilitates decompression, and enables neural 
foramen restoration through the use of interbody 
cages3,4. Interbody cages offer the added benefit of 
maintaining intervertebral height and promoting 
fusion, with studies demonstrating high success 
rates when appropriately sized cages are used5–7. 

However, the improper use of cages may result in 
complications such as subsidence, dislodgement, or 
pseudoarthrosis8,9.

Assessing surgical outcomes has traditionally relied 
on clinician-reported metrics, but patient-reported 
outcomes such as the PROMIS (Patient-Reported 
Outcomes Measurement Information System) 
score are increasingly emphasized for a holistic 
evaluation10,11. PROMIS enables the measurement 
of domains including physical function, pain 
interference, and mental health, and has been 
validated as an essential tool in spine surgery12.

Despite the benefits of PLIF, limited research 
compares outcomes of lumbar interbody fusion 
with or without the use of interbody cages in 
spondylolisthesis. This study bridges this gap by 
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evaluating PROMIS-based functional outcomes, 
complications, and cage-related factors in patients 
treated with PLIF.

Methodology:

This retrospective, comparative study evaluated the 
surgical outcomes of spondylolisthesis treated with 
lumbar interbody fusion with and without PLIF 
cages. The study was conducted at Holy Family Red 
Crescent Medical College Hospital, Neurosurgery 
Unit 2, between May 2023 and December 2024.

Two groups of patients were compared:

1. PLIF Cage Group: 15 patients who underwent 
lumbar interbody fusion with PLIF cages.

2. No-Cage Group: 15 patients who underwent 
lumbar interbody fusion without PLIF cages.

Inclusion criteria:

 - Patients aged 36–68 years.
 - Diagnosed with Grade I or II spondylolisthesis 

based on Meyerding’s classification.
 - Failure of conservative managementfor at least 

6 months.

Exclusion criteria:

 - Prior spinal surgeries.
 - Severe comorbidities (e.g., uncontrolled diabetes 

or cardiac conditions).

Surgical Technique: Both groups underwent 
posterior lumbar interbody fusion. The PLIF Cage 
Group had interbody cages placed during surgery, 
while the No-Cage Group relied solely on bone 
grafting for interbody fusion.

Outcome Measures:

1. PROMIS Scores: Collected preoperatively, at 1 
month, and at 6 months postoperatively, focusing 
on physical function and pain interference 
domains

2. Fusion Rates: Assessed via radiographs or CT 
scans at 6 months. 

3.  Complications: Monitored for wound infection, 

CSF leaks, DVT, subsidence, and pseudoarthrosis.

Statistical Analysis: PROMIS scores were analyzed 
using paired and independent t-tests. Fusion rates 
and complications were analyzed with chi-square 
tests. Statistical significance was defined as p < 
0.05.

Results:

The demographic and baseline characteristics were 
comparable between the PLIF cage group and the 
no-cage group. The mean age was 54.2 ± 9.6 years 
in the cage group and 53.8 ± 8.9 years in the no-
cage group. Both groups had a similar distribution 
of gender (8:7 vs. 9:6 male-to-female ratio) (table 
1) and radiological grading (Grade I:Grade II 
ratio of 10:5 vs. 11:4). All patients were followed 
up for a period ranging from 6 to 18 months. 
Preoperatively, there was no significant difference 
in PROMIS scores between the two groups (41.5 ± 
6.2 vs. 42.3 ± 5.8; p = 0.75). However, at one month 
postoperatively, the cage group demonstrated 
significantly better PROMIS scores (51.8 ± 4.3 vs. 
47.2 ± 5.1; p = 0.03), and this difference remained 
significant at six months (63.2 ± 5.1 vs. 56.8 ± 6.4; 
p = 0.02).

Radiologically, fusion was achieved in 87% (13/15) 
of patients in the cage group compared to 60% 
(9/15) in the no-cage group at six months, which 
was statistically significant (p = 0.04). Complication 
rates were overall comparable between the 
groups, although mechanical complications were 
more frequent in the no-cage group. Subsidence 
occurred in 3 patients in the no-cage group versus 
1 in the cage group, while pseudoarthrosis was 
observed only in the no-cage group (n = 2). Other 
complications such as superficial infections, CSF 
leaks, and deep vein thrombosis occurred at similar 
rates in both groups.

Key Findings:

 - PROMIS Scores: The PLIF Cage Group showed 
better functional recovery and pain reduction at 
both 1-month and 6-month follow-ups.

 - Fusion Rates: At 6 months, the PLIF Cage Group 
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had significantly higher fusion rates compared to 
the No-Cage Group.

 - Complications: The No-Cage Group had a higher 
incidence of subsidence and pseudoarthrosis, 
indicating structural instability.

The bar diagram represents the mean PROMIS 
scores for the PLIF Cage Group and No-Cage 
Group across two time points:
Preoperative: PLIF Cage Group: 41.5 and  No-
Cage Group: 42.3
1-Month Post-operative: PLIF Cage Group: 51.8 
and No-Cage Group: 47.2
Key Observations: The PLIF Cage Group 
consistently outperformed the No-Cage Group in 
PROMIS scores at all time points.
The difference in scores was particularly significant 
at 30 days post-operation.

Discussion:
This study demonstrates that PLIF is a reliable 
and effective surgical option for treating 
spondylolisthesis, with significant improvements 
in PROMIS scores supporting its role in alleviating 
pain and restoring functional capacity. Our findings 
align with existing literature that highlights PLIF’s 
efficacy in achieving neural decompression and 

stable fusion 3,13.
The use of larger interbody cages emerged as a 
critical factor in reducing the risk of subsidence. 
Previous biomechanical studies have shown that 
larger cages distribute axial loads over a broader 
surface area, thereby mitigating endplate damage 
and enhancing stability5,14,15. These findings are 
consistent with other clinical studies that advocate 
for tailored cage dimensions to optimize surgical 
outcomes6,16.
Despite these promising results, complications 
such as wound infections and CSF leaks remain 
a concern. The observed complication rate of 
20% is comparable to prior reports, where rates 
ranged between 15–25% 8,17,18. Advances in 
intraoperative techniques, including dural repair 
methods and infection prevention strategies, could 
further reduce these rates in the future.
This study highlights the utility of PROMIS 
scores in capturing patient-centered outcomes, 
particularly in the domains of physical function and 
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Figure 1: Comparative PROMIS Scores of Two Groups
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pain interference. The incorporation of PROMIS 
into routine practice has been shown to enhance 
the assessment of surgical success and patient 
satisfaction 10,11,19.
However, this study is not without limitations. The 
small sample size and the lack of a randomized 
control group limit the generalizability of the 
findings. Future studies with larger, multicenter 
cohorts are warranted to confirm the observed 
trends and refine the application of PLIF techniques 
20.

Conclusion:

PLIF is an effective surgical technique for 
spondylolisthesis, with interbody cages enhancing 
stability and reducing complications such as 
subsidence. Larger cages, tailored to patient 
anatomy, improve outcomes by providing better 
load distribution. The integration of PROMIS 
scores into clinical practice offers valuable insights 
into patient recovery and surgical success.
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