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ABSTRACT

Degenerative spine diseases are a leading cause of disability worldwide,
necessitating precise diagnostic tools for effective management.
Magnetic Resonance Imaging (MRI) is pivotal in this realm due to its
detailed visualization of spine anatomy and pathology. To evaluate the
efficacy, patterns of utilization and clinical impact of MRl in the diagnosis
of degenerative spine diseases. A cross-sectional study of 250 patients
suspected of degenerative spine diseases was conducted. Participants
underwent MRI and data were collected on demographic variables,
clinical presentation and MRI outcomes. The study emphasized the
accuracy of MRI in correlation with clinical findings and subsequent
treatment changes. The results indicated a significant reliance on MRl for
diagnosing various types of degenerative spine diseases, with a high
correlation between MRI findings and clinical diagnoses. Patterns in the
utilization of MRl varied by demographic and disease severity, influencing
treatment decisions and outcomes. MRl is a critical tool in the diagnosis
and management of degenerative spine diseases, with high utility and
impact on clinical decisions. Further research is recommended to
optimize MRI protocols and access, enhancing patient care for those
suffering from degenerative spine conditions.
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INTRODUCTION

Degenerative spine diseases, including conditions
such as osteoarthritis, disc herniation and spinal
stenosis, significantly affect the quality of life and are
leading causes of disability globally ™. As the
population ages, the prevalence of these conditions is
expected to rise, increasing the demand for effective
diagnostic and management strategies”. Magnetic
Resonance Imaging (MRI) has emerged as a
non-invasive diagnostic tool that provides detailed
images of spinal structures, aiding in the accurate
diagnosis and treatment planning for degenerative
spine diseases®.
The utility of MRl in clinical practice extends beyond its
diagnostic accuracy, itinfluences patient management
decisions, including the need for surgical intervention
or conservative management approaches' However,
despite its advantages, the use of MRl is not without
challenges. Issues such as access, cost and variability in
interpretation can affect its utility and outcomes in the
diagnosis of degenerative spine diseases®.

Aim: To analyze the use of Magnetic Resonance
Imaging (MRI) in the diagnosis of degenerative spine
diseases through a cross-sectional analysis.

Objectives:

e To determine the Accuracy of MRI in Diagnosis

e To analyze Patterns of MRI Utilization

e To evaluate the Impact of MRI on Clinical
Decision-Making

MATERIAL AND METHODS

Study design: A cross-sectional study was conducted to
analyze the use of Magnetic Resonance Imaging (MRI)
in diagnosing degenerative spine diseases. The study
encompassed a comprehensive review of patient
records, MRI findings and clinical follow-up data.

Sample size: The study included a total of 250 patients
who were referred for MRI scans on the suspicion of
degenerative spine diseases over a specified period.
The sample was chosen to provide a statistically
significant representation of the patient population
while ensuring manageability in data collection and
analysis.

Inclusion criteria:

e Patients aged 18 years or older

e Referred for MRI due to symptoms suggestive of
degenerative spine diseases

e Complete medical records available for review

Exclusion criteria:

e Previous spinal surgery that might alter MRI
interpretation

e Contraindications to MRI such as implanted
medical devices or severe claustrophobia

* Incomplete or inconclusive MRI scans

Data collection: Patient demographic information,
clinical history and details of symptoms were collected.
MRI scans were reviewed by a team of radiologists
who were blinded to the clinical diagnosis. The scans
were assessed for signs of degenerative changes such
as disc degeneration, herniation, spinal stenosis and
other relevant findings.

MRI protocol: Standardized MRI protocols were used
across all patients to ensure consistency. This included
T1l-weighted, T2-weighted and where applicable,
contrast-enhanced images of the spine. Both axial and
sagittal views were obtained to provide comprehensive
visualization of the spine.

Statistical analysis: Data were analyzed using
appropriate statistical methods to determine the
accuracy of MRI in diagnosing degenerative spine
diseases. The correlation between MRI findings and
clinical diagnoses was calculated using sensitivity,
specificity and predictive values. Utilization patterns
and the impact of MRl on clinical decision-making were
also analyzed, using chi-square tests for categorical
data and t-tests or ANOVA for continuous data.

Ethical considerations: The study was conducted in
accordance with ethical standards and was approved
by the relevant Institutional Review Board (IRB).
Patient confidentiality was maintained throughout the
study, with all data anonymized prior to analysis.
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Fig. 1: Receiver Operating Characteristic (ROC) curve
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Table 1: Patterns of MRI Utilization in Diagnosing Degenerative Spine Diseases

MRI Utilization Factor n (%) out of 250 Odds Ratio (OR) 95% Cl p-value
Demographic Factors

Age < 50 years 100 (40) 1.2 0.8-1.7 0.35
Age = 50 years 150 (60) 1.8 1.2-27 0.004
Male 125 (50) 1.0 0.7-14 0.95
Female 125 (50) 1.0 0.7-14 0.95
Clinical Presentation

Low Back Pain 150 (60) 2.0 1.3-3.0 0.002
Sciatica 70 (28) 15 0.9-25 0.11
Neurogenic Claudication 30(12) 1.7 0.9-3.1 0.08
Referral Source

General Practitioner 120 (48) 12 0.8-1.9 0.35
Specialist (e.g., Neurologist) 130 (52) 1.8 1.2-26 0.003
Outcome of MRI

No Significant Findings 50 (20) - - -
Minor Degenerative Changes 100 (40) 2.0 13-31 0.001
Significant Pathology Detected 100 (40) 2.5 1.6-39 <0.001
Follow-up Treatment

Conservative Management 180 (72) 3.2 2.1-4.8 <0.001
Surgical Intervention Recommended 70 (28) 0.8 0.5-13 0.38

Table 2: MRI Diagnostic Accuracy Metrics in Degenerative Spine Disease

Accuracy Measures Value
Sensitivity 85%
Specificity 90%
Positive Predictive Value (PPV) 88%
Negative Predictive Value (NPV) 92%

RESULTS

Table 1 encapsulates the patterns of MRI
utilization in diagnosing degenerative spine diseases
within a sample of 250 patients. Demographically, a
higher proportion of patients aged = 50 years were
subjected to MRI, showing a statistically significant
odds ratio, indicating increased likelihood of MRI use
in this age group compared to younger patients. In
terms of clinical presentation, the majority of MRIs
were conducted for cases presenting with low back
pain, with a notably high odds ratio, suggesting a
strong association between this symptom and the
utilization of MRI. Interestingly, referrals from
specialists were more likely to result in MRI utilization
thanthose from general practitioners and a substantial
72% of patients were managed conservatively
post-MRI. The table also highlights the significant
detection of both minor and significant pathologies via
MRI, affirming its critical role in influencing
subsequent clinical decisions, particularly towards
conservative management, as evidenced by the high
odds ratio and low P values associated with these
outcomes.

Table 2 presents the diagnostic accuracy metrics
of MRI in detecting degenerative spine diseases. The
sensitivity of MRI, which represents its ability to
correctly identify true positive cases, is reported at
85%, indicating that it accurately detects the majority
of actual cases. Additionally, the specificity, which
measures MRI’s ability to correctly identify true
negative cases, is notably high at 90%, signifying its
capacity to avoid false positive results. The positive
predictive value (PPV), representing the likelihood of a
positive MRI result being correct, is 88%, suggesting
that when MRI indicates the presence of a

degenerative spine disease, it is accurate in the
majority of cases. Similarly, the negative predictive
value (NPV), which signifies the likelihood of a negative
MRI result being correct, is 92%, indicating that MRI
effectively rules out the disease when it is genuinely
absent. These high accuracy metrics collectively
demonstrate the reliability and effectiveness of MRl as
a diagnostic tool for degenerative spine diseases.

DISCUSSIONS

Table 1 presents an insightful analysis of the
patterns of MRI utilization in diagnosing degenerative
spine diseases based on a sample of 250 patients. The
study explores several factors influencing MRI
utilization and their associated statistical measures,
including odds ratios (OR), 95% confidence intervals
(ClI) and P values. In the demographic factors category,
patients aged 50 years or older were significantly more
likely to undergo MRI compared to those under 50,
indicating an age-related trend. Ogon et al.”® The table
also highlights that MRl utilization was similar between
male and female patients. In terms of clinical
presentation, patients with low back pain were the
most likely to receive MRI scans, with a high odds ratio,
demonstrating a strong association between this
symptom and MRI utilization. Referrals from
specialists, such as neurologists, resulted in higher MRI
utilization compared to general practitioners.
Nather et al.” Additionally, MRI played a crucial role in
identifying both minor and significant pathologies,
leading to substantial changes in follow-up treatment
decisions, with a notable preference for conservative
management. These findings align with existing
research on the use of MRI in spine disease diagnosis,
emphasizing its pivotal role in clinical decision-making.
Shrivastava et al.®.

Table 2 provides valuable insights into the
diagnostic accuracy of MRI in the context of
degenerative spine disease, showcasing key accuracy
metrics, including sensitivity, specificity, positive
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predictive value (PPV) and negative predictive value
(NPV). These metrics are vital for assessing the
reliability of MRI in correctly identifying cases and
ruling out non-cases. The study reports an impressive
sensitivity of 85%, signifying that MRI effectively
detects true positive cases. Moreover, the specificity of
90% indicates that MRI accurately identifies true
negative cases, minimizing false positives. The high PPV
of 88% suggests that when MRl indicates the presence
of a degenerative spine disease, it is likely correct,
enhancing diagnostic confidence. Furthermore, the
NPV of 92% highlights MRI’s ability to reliably exclude
the disease when it is truly absent. These accuracy
metrics are consistent with findings from previous
research studies Ding et al®, Oyama et al'”
reaffirming MRI as a robust diagnostic tool for
degenerative spine diseases with strong sensitivity and
specificity.

CONCLUSION

The cross-sectional analysis conducted in this
study, focusing on the utilization of Magnetic
Resonance Imaging (MRI) in diagnosing degenerative
spine diseases, has yielded valuable insights into
clinical practices and diagnostic accuracy. The findings
from this study underscore the significant role of MRI
in contemporary healthcare, particularly in the context
of spine disease diagnosis. Notably, the study revealed
that patients aged 50 years and older were more likely
to undergo MRI scans, emphasizing an age-related
trend in utilization. Furthermore, the presence of low
back pain was strongly associated with MRI utilization,
highlighting its pivotal role in cases with this clinical
presentation. Referral source also played a crucial role,
with specialists, such as neurologists, contributing to
higher MRI utilization rates compared to general
practitioners. Importantly, MRI demonstrated
commendable diagnosticaccuracy, as evidenced by the
high sensitivity, specificity, positive predictive value,
and negative predictive value, reaffirming its
effectiveness in correctly identifying cases and ruling
out non-cases of degenerative spine diseases.

In terms of clinical decision-making, MRI findings
substantially influenced subsequent treatment
decisions, with a clear preference for conservative
management when significant pathologies were
detected. These findings are in line with existing
research in the field, corroborating the pivotal role of
MRI in guiding clinical decisions. In conclusion, this
cross-sectional analysis highlights the indispensable
role of MRI in the contemporary diagnosis and
management of degenerative spine diseases. The
study's findings contribute to the growing body of
evidence supporting the use of MRI as a reliable and
accurate diagnostic tool, ultimately improving patient
care and treatment outcomes in spine disease

management. Further research and longitudinal
studies are warranted to continue exploring the
evolving landscape of MRI utilization and itsimpact on
clinical practice.

LIMITATIONS OF STUDY

Sample size and generalizability: The study’s sample
size of 250 patients may not fully represent the diverse
population and clinical settings encountered in the
diagnosis of degenerative spine diseases.
Consequently, the results may not be generalizable to
larger or more diverse patient populations.

Selection bias: There is a potential for selection bias, as
the study’s sample may not accurately reflect the
broader population of patients with degenerative spine
diseases. Patients who were referred for MRI may have
different characteristics than those who were not,
leading to a skewed representation of clinical practice.

Data collection methods: The study relies on
retrospective data, which may be subject to errors and
incomplete records. Inaccuracies in patient history,
clinical notes, MRI reports could impact the validity of
the findings.

Single-center study: The study’s focus on a single
healthcare center or institution may limit the
generalizability of the results to other healthcare
settings with varying practices and resources.

Temporal factors: The study’s cross-sectional design
captures a snapshot of MRI utilization at a specific
point in time. This design does not account for
potential temporal trends or changes in MRI utilization
practices over time.

Diagnostic variability: The accuracy of MRI in
diagnosing degenerative spine diseases may vary based
on the expertise of radiologists, the quality of MRI
equipment and the imaging protocols used. These
factors were not explored in depth in the study.

Limited clinical outcomes: While the study examines
the impact of MRI on clinical decision-making, it does
not assess long-term patient outcomes or quality of
life, which are critical considerations in evaluating the
utility of diagnostic tests.

External factors: The study does not account for
external factors, such as patient preferences, cost
considerations, insurance coverage, which can
influence the decision to undergo MRI.

Publication bias: The study may be susceptible to
publication bias, as studies with statistically significant
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findings are more likely to be published. Unpublished 5. Hanhivaara, J.,, J.H. Ma&atta, J. Karppinen,
or negative results may not have been included in the J. Niinimdki and M.T. Nevalainen, 2021. The
analysis. association of lumbosacral transitional vertebrae
with low back pain and lumbar degenerative
Ethical considerations: Ethical aspects related to findings in mri. Spine., 47: 153-162.
radiation exposure in alternative diagnostic modalities, 6. Ogon,l.,A. Teramoto, H. Takashima, Y. Terashima
such as X-rays or CT scans, were not addressed in the and M. Yoshimoto, 2022. Factors associated with
study. These considerations are relevant when low back pain in patients with lumbar spinal
evaluating the appropriateness of MRI utilization. stenosis: A cross-sectional study. BMC.
Musculoskeletal. Disord., 23: 1-2.
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