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Abstract

Background: As the global population ages and lifestyles become more sedentary, Degenerative spondylolisthesis has emerged
as a major cause of lower back pain and disability. It poses significant challenges for both patients and healthcare
professionals. One of the most critical decisions in the treatment is whether to pursue non-operative options like
physiotherapy, medication, or lifestyle modifications, or to explore surgical intervention. This decision is often made
based on careful evaluation of various clinical, radiological, and patient-specific factors, but a standardized and
universally accepted comprehensive scoring system for evaluating these factors is widely absent in current clinical
practice. Moreover, there’s an ongoing debate over the appropriate surgical management, with one group supporting
stand-alone decompression, whereas other group supporting decompression along with fusion. A new scoring
system can provide standardized criteria for surgical management of Degenerative spondylolisthesis. This thesis aims
to validate a new scoring system that addresses the limitations of existing tools and embraces a more holistic and
patient-specific approach, that can guide healthcare providers and patients in deciding optimal surgical management
in cases of Lumbar Degenerative Spondylolisthesis.

Hypothesis: An innovative scoring system combining clinical and radiological factors for determining spinal fusion necessity in
degenerative spondylolisthesisis valid

Clinical Importance: A subgroup of patients with Degenerative Spondylolisthesis can get away with just stand-alone
decompression, without the need of fusion which is more morbid surgical intervention. This have benefits of reduced
surgical risk, reduced surgical time, shorter recovery time, preservation of motion, lower cost of surgery, etc. This
scoring system can help to identify that subgroup of patients.

Future Research: We will also keep a close follow up with patient and check whether they get benefitted by undergoing surgery
based on the proposed new scoring system. Future research should focus on validating the system across diverse
patient populations and clinical settings through multi-center trails.
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Background

As the global population ages and lifestyles become more
sedentary, Degenerative spondylolisthesis has emerged as a
major cause of lower back pain and disability. It poses significant
challenges for both patients and healthcare professionals. One
of the most critical decisions in the treatment is whether to
pursue non-operative options like physiotherapy, medication,
or lifestyle modifications, or to explore surgical intervention.
This decision is often made based on careful evaluation of
various clinical, radiological, and patient-specific factors, but a
standardized and comprehensive scoring system for evaluating
these factors is widely absent in current clinical practice.
Moreover, there’s an ongoing debate over the appropriate
surgical management, with one group supporting stand-alone
decompression, whereas other group supporting
decompression along with fusion.

Over the years, numerous classification systems and guidelines
have been developed to assist healthcare professionals in
making informed decisions regarding fusion surgery for
degenerative lumbar spondylolisthesis. Meyerding
classification [ 1], Wiltse classification [2], and the Clinical And
Radiographic Degenerative Spondylolisthesis Classification
(CARDS) [3], have offered valuable insights into the
assessment of spinal instability and spondylolisthesis severity.
However, despite their utility, these systems often lack the
comprehensiveness and precision required to accommodate
the evolving understanding of this condition and the nuances of
individual patient cases. The main reason behind this debate is
that Lumbar Degenerative Spondylolisthesis is assumed to be a
homogenous entity and such oversimplification of the disease
can lead to undertreatment or overtreatment. The relevance of
the popularly followed Meyerding classification is limited
because slips associated with Degenerative Spondylolistheisis
rarely progressbeyond grade I[ 1] or 30 percent unless there has
been surgical interference [2]. Moreover, patients with high
grade listhesis might not have much clinical complaints [2].
SPORT (Spine Patient Outcome Research Trial) in 2007 was a
multi-centre trial which concluded that patients with
degenerative spondylolisthesis treated surgically showed
substantially greater improvement in pain than patients treated
non-surgically [3, 4]. But there’s no mention about which type
surgical management is better. Many other studies have been
done in past to compare stand-alone decompression and fusion
for Degenerative Spondylolisthesis, but none of them
considered any scoring system to make the decision to manage
patients [ S-8]. A new scoring system can provide standardized
criteria for surgical management of Degenerative
spondylolisthesis [9]. This thesis aims to validate a new scoring
system that addresses the limitations of existing tools and
embraces a more holistic and patient-specific approach, that
can guide healthcare providers and patients in deciding optimal
surgical management in cases of Lumbar Degenerative
Spondylolisthesis.

Hypothesis

This newly developed clinic-radiological scoring system will
provide a reliable, evidence based method to decide whether
fusion is necessary in cases of degenerative spondylolisthesis,
leading to improved patient outcome and consistent surgical
decision making. It integrates clinical symptoms, physical
examination findings and radiological parameters to generate a
holisticscore.

Components of Scoring System (Total 11 points) are as follows
: 1) Mechanical back pain, 2) Age < 70 years, 3) High-demand
activity, 4) Segmental kyphosis, S) Segmental dynamic
spondylolisthesis, 6) Disk height, 7) Bilateral facet effusion, 8)
Sagittal facets, 9) Technical factor [9].

The idea is to study reliability of the variables used in the new
clinic-radiological scoring system, and to compare the inter-
observer and intra-observer reliability of the new clinic-
radiological scoring system [10].

Positive Evidence

1. Objective Decision-Making: - A scoring system provides the
standardized objective parameters, reducing the variability in
surgical decision-making among different surgeons.

2. Tailored Treatment: - Patients receive treatment based on a
comprehensive individual assessment, potentially leading to
better clinical outcomes and patient satisfaction.

3. Preliminary Data:- Preliminary studies and pilot cases have
shown that patients selected for standalone decompression
based on lower scores had good outcomes (only 7.6 percent
patients undergoing standalone decompression underwent a
secondary fusion surgery) [9].

Negative Evidence

1. Complexity:- The scoring system may be perceived as
complex and time-consuming, potentially leading to resistance
inadoption.

2. Subjectivity in Scoring:- Some elements of the score, such as
the assessment of high demand activity and technical factor,
may still be subjective despite the scoring guidelines.

3. Need for Validation:- The system requires extensive
validation through large-scale, multicenter studies to confirm
itsreliability and effectiveness.

Index Example case

A 75-year-old female presents with chronic low back pain and
intermittent radicular symptoms in the right leg. Patient had
moderate demand activity. Radiological evaluation shows a
Grade I spondylolisthesis at L4-LS, but no dynamic translation
or segmental kyphosis on dynamic lateral imaging with
significant disc height reduction. MRI showed bilateral facet
effusion, but no sagittal orientation of facets. Total score came
out to be 3, and based on the scoring system, the patient
underwent standalone decompression without fusion. Now the
patientis doing well at one year follow up.
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Discussion

The creation of a new clinico-radiological scoring system
represents a significant step forward in the management of
Degenerative Spondylolisthesis. This discussion will explore
the potential impacts, benefits, and obstacles associated with
this system, based on the hypothesis that it can effectively guide
the decision to favor standalone decompression when suitable.
Current literature highlights the variability in surgical decision-
making for Degenerative Spondylolisthesis, often based on
subjective assessments and surgeon experience [6]. The
proposed scoring system introduces a standardized method,
reducing this variability. By integrating clinical symptoms,
physical examination findings, and radiological parameters into
a composite score, it ensures a thorough and consistent
evaluation of each patient’s condition.

Literature suggests that standalone decompression can be
highly effective for selected patients, offering benefits such as
lower surgical risks, faster recovery, and preservation of spinal
motion [S]. However, the criteria for selecting these patients are
not well-defined. The scoring system could fill this gap,
providing clear guidelines to identify candidates for standalone
decompression, thus promoting its use when appropriate. By
providing an evidence-based method for decision-making, the
scoring system may enhance patient outcomes, resulting in
better pain relief, functional recovery, and overall satisfaction.
Despite its potential benefits, the complexity of the scoring
system may pose a barrier to its adoption. Surgeons need
adequate training to use the system effectively, and the
additional time required for scoring could be seen as
burdensome, particularly in high-volume clinical settings.
Streamlining the scoring process and integrating it into routine
practice will be crucial for its success. The proposed system
requires extensive validation through large-scale, multicenter
studies to confirm its reliability and effectiveness. Although
preliminary data and pilot cases are promising (only 7.6 percent
patients undergoing standalone decompression underwent a
secondary fusion surgery), robust evidence is necessary to gain
widespread acceptance in the orthopedic community [9]. This
will involve rigorous testing across diverse patient populations
and clinical settings.

ClinicalImportance

The validation of a new clinico-radiological scoring system to
determine the need for fusion holds significant clinical
importance and have potential of transforming the
management of degenerative spondylolisthesis. The scoring
system standardizes the decision-making process, reducing the
variability that currently exists among surgeons. This
standardization ensures that patients receive consistent and
appropriate care, regardless of the treating surgeon.

A subgroup of patients with Degenerative Spondylolisthesis
can get away with just stand-alone decompression, without the
need of fusion which is more morbid surgical intervention. This
have benefits of reduced surgical risk, reduced surgical time,

shorter recovery time, preservation of motion, lower cost of
surgery, etc. By accurately identifying patients who can benefit
from decompression alone, the system helps avoid unnecessary
fusion surgeries, thereby minimizing the associated morbidity
and healthcare expenses.

Future Direction

In this thesis, patients will be given scoring by 2 spine
consultants, 4 spine fellows and 2 residents in the department of
Orthopaedics. The inter-observer and intra-observer reliability
of the proposed scoring system will be done. We will also keep a
close follow up with patient and check whether they get
benefitted by undergoing surgery based on the proposed new
scoring system.

Future research should focus on validating the system across
diverse patient populations and clinical settings. Additionally,
integration with digital health technologies, such as electronic
health records (EHRs) and artificial intelligence (AI), could
streamline the scoring process and enhance its accuracy [11].
Al algorithms could assist in analyzing radiological parameters,
providing a more objective assessment and reducing the
potential for human error.
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