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Abstract: Background: Chronic low back pain is common in older adults and may coexist with osteoporosis and degenerative spinal
changes. Zoledronic acid is an antiresorptive bisphosphonate used in osteoporosis; its association with changes in pain and function in
this population warrants clinical evaluation. Aim: To evaluate changes in pain intensity and functional disability after intravenous
zoledronic acid in patients with chronic low back pain associated with osteoporosis. Materials and Methods: This hospital-based
interventional study included 41 patients aged over 50 years at the Department of Orthopaedics, between March 2023 and March 2025.
Participants received a single 4-mg intravenous infusion of zoledronic acid diluted in 100 mL normal saline. Pain and disability were
assessed at baseline, three months and six months using the Visual Analogue Scale (VAS) and Roland—Morris Disability Questionnaire
(RMDQ), respectively. Results: The study included 21 male patients (51.2%) and 20 female patients (48.8%); mean age was
approximately 63 years (range 51-79). The detailed results section reports mean VAS scores of 8.05 at baseline, 4.85 at three months
and 2.95 at six months. Mean RMDQ scores were reported as 19.05, 12.07 and 6.95, respectively. The dissertation reports statistically
significant improvement at three months (p < 0.01). Adverse effects were described as minimal, but event counts require verification
firom the original records. Conclusion: Pain and self-reported functional disability improved over six months following zoledronic acid
administration in this single-arm cohort. Controlled studies are required to determine the magnitude of benefit attributable to treatment.
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1. Introduction

Low back pain (LBP) is a major contributor to disability
worldwide and is particularly prevalent among older adults.
Its aetiology is multifactorial and includes degenerative
changes of the intervertebral discs and facet joints,
mechanical disorders, vertebral fractures and metabolic bone
disease. Osteoporosis is an important skeletal disorder in this
population because reduced bone mass and deterioration of
bone microarchitecture increase skeletal fragility and
susceptibility to fractures.

Osteoporosis may coexist with chronic low back pain
through several mechanisms, including vertebral fragility
fractures, altered spinal biomechanics and degenerative
changes affecting the vertebral endplates. Appropriate
evaluation of the underlying cause of back pain is essential
before attributing symptoms to osteoporosis.

Zoledronic acid is a nitrogen-containing bisphosphonate that
inhibits osteoclast-mediated bone resorption and is used in
the management of osteoporosis. Although its skeletal
benefits are established, the extent to which treatment
improves chronic low back pain in patients without an acute
vertebral fracture requires further evaluation.

Pain intensity and functional disability are complementary
outcomes in chronic LBP assessment. The Visual Analogue

Scale (VAS) measures perceived pain intensity, while the
Roland—Morris Disability Questionnaire (RMDQ) assesses
the impact of back pain on everyday physical functioning.
This study evaluated changes in VAS and RMDQ scores
after a single intravenous infusion of zoledronic acid.

2. Materials and Methods

Eligibility criteria

Inclusion criteria were patients of either sex aged over 50
years with focal, insidious-onset low back pain lasting more
than six weeks and symptoms not relieved by NSAIDs,
opioids and physiotherapy, as specified in the study
protocol.

Exclusion criteria included refusal of informed consent;
vertebral body fracture; deranged serum electrolytes or
liver/renal function; pregnancy or lactation; osteonecrosis of
the jaw; other identified causes of back pain, including
primary or secondary tumours and intervertebral disc

prolapse; allergy to  zoledronic acid; previous
bisphosphonate therapy; and steroid therapy.

Baseline assessment

History and clinical examination were performed.

Osteoporosis was assessed using the Singh index based on
trabecular patterns on plain radiographs, as described in the
dissertation. Investigations included renal and liver function
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tests and serum electrolytes. Imaging included
anteroposterior and lateral radiographs of the lumbosacral
spine and an anteroposterior radiograph of the pelvis with
both hips. Additional investigations were performed when
clinically indicated.

Intervention and outcome measures

Each participant received a single 4-mg intravenous infusion
of zoledronic acid diluted in 100 mL normal saline
according to the study protocol. Participants were reviewed
at three and six months. Pain was assessed using the VAS
(0-10), and disability was assessed using the RMDQ (0-24);
higher scores indicate greater pain or disability.

Statistical analysis and ethics

The dissertation reports that data were compiled in
Microsoft Excel and analysed using SPSS. Descriptive
statistics were used for demographic and clinical
characteristics. Student’s t-test and a significance threshold
of p < 0.05 were specified. The exact test used for repeated
measurements, effect estimates and confidence intervals
should be confirmed from the original statistical output.
Written informed consent was obtained. The institutional
ethics committee name, approval number and date must be
inserted from the official approval certificate before
submission.

3. Results

Demographic characteristics

The study included 41 patients with chronic low back pain
associated with osteoporosis. Mean age was approximately
63 years (range 51-79). There were 21 male patients
(51.2%) and 20 female patients (48.8%).

Pain intensity

The detailed results and discussion sections of the
dissertation report a mean VAS score of 8.05 at baseline,
4.85 at three months and 2.95 at six months, indicating a
progressive reduction in reported pain intensity during
follow-up.

Functional disability

The mean RMDQ score was reported as 19.05 at baseline,
12.07 at three months and 6.95 at six months. These values
indicate an improvement in self-reported functional
disability over the observation period.

Summary of Outcome Scores

QOutcome Baseline 3 months | 6 months
Mean VAS (0-10) 8.05 4.85 2.95
Mean RMDQ (0-24) 19.05 12.07 6.95

The dissertation reports statistically significant improvement
at three months (p < 0.01). Exact p-values and confidence
intervals for each comparison should be verified from the
original analysis. Adverse effects were described as minimal
in the dissertation abstract; the number and type of events
should be confirmed from patient records.

Data verification note: The thesis abstract contains
different VAS and RMDQ values from the detailed results

narrative. All outcome values must be reconciled against the
master chart and statistical output before journal submission.

4. Discussion

This interventional study evaluated changes in pain intensity
and functional disability after intravenous zoledronic acid in
41 patients with chronic low back pain associated with
osteoporosis. The principal observation was a progressive
reduction in mean VAS and RMDQ scores over six months.

The mean VAS score decreased from 8.05 at baseline to
4.85 at three months and 2.95 at six months. The mean
RMDQ score decreased from 19.05 to 12.07 at three months
and 6.95 at six months. The concurrent changes suggest that
improvement in perceived pain was accompanied by
improvement in self-reported daily function.

Zoledronic acid inhibits osteoclast-mediated bone resorption
and is an established treatment for osteoporosis in
appropriately selected patients. These skeletal effects
provide a rationale for studying outcomes in patients whose
chronic back pain coexists with osteoporosis. However,
improvement after treatment does not establish that the
analgesic effect was directly mediated by changes in bone
turnover.

Comparisons with previous research must account for
differences in patient selection, vertebral fracture status,
diagnostic criteria, dosing regimens and outcome measures.
Results from selected populations, including patients with
vertebral fractures or Modic changes, should not
automatically be generalised to all patients with
osteoporosis-associated low back pain.

The study has important limitations. It was a small, single-
centre cohort recruited using convenience sampling, with no
concurrent control group, random allocation or blinding.
Therefore, the observed changes cannot be attributed
exclusively to zoledronic acid, and generalisability is
limited. Osteoporosis assessment relied on the Singh index
rather than a reported DXA-based assessment. Complete
effect estimates, confidence intervals and detailed adverse-
event data should also be confirmed before publication.

Despite these limitations, the study provides preliminary
clinical observations on pain and functional disability over
six months following zoledronic acid administration. Larger
controlled studies using standardised diagnostic criteria,
prespecified outcomes and systematic safety monitoring are
needed.

5. Conclusion

In this single-centre interventional study of 41 patients with
chronic low back pain associated with osteoporosis,
intravenous zoledronic acid administration was followed by
progressive reductions in VAS pain scores and RMDQ
disability scores over six months. These findings suggest
potential improvement in pain and self-reported function.
However, the absence of a control group and limitations in
the available statistical reporting prevent a definitive
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conclusion regarding treatment efficacy. Further controlled
studies are required.

References

(1]

(2]

(3]

(4]

(3]

(6]
(7]

(8]

(9]

Paper ID: SR261027233237

Koivisto K, Kyllénen E, Haapea M, Niiniméki J,
Sundqvist K, Pehkonen T, et al. Efficacy of zoledronic
acid for chronic low back pain associated with Modic
changes in magnetic resonance imaging. BMC
Musculoskelet Disord. 2014;15:64.

Cai G, Laslett LL, Aitken D, Halliday A, Pan F, Otahal
P, et al. Effect of zoledronic acid and denosumab in
patients with low back pain and Modic change: a
proof-of-principle trial. J Bone Miner Res.
2018;33(5):773-782.

Koivisto K, Jérvinen J, Karppinen J, Haapea M,
Paananen M, Kyllénen E, et al. The effect of
zoledronic acid on type and volume of Modic changes
among patients with low back pain. BMC
Musculoskelet Disord. 2017;18(1):274.

Shea GKH, Zhang C, Suen WS, Cheung PWH,
Cheung JPY, Maittd J, et al. Oral zoledronic acid
bisphosphonate for the treatment of chronic low back
pain with associated Modic changes: a pilot
randomized controlled trial. J Orthop Res.
2022;40(12):2924-2936.

Black DM, Delmas PD, Eastell R, Reid IR, Boonen S,
Cauley JA, et al. Once-yearly zoledronic acid for
treatment of postmenopausal osteoporosis. N Engl J
Med. 2007;356(18):1809-1822.

Huskisson EC. Measurement of pain. Lancet.
1974;2(7889):1127-1131.

Roland M, Morris R. A study of the natural history of
back pain. Part I: development of a reliable and
sensitive measure of disability in low-back pain. Spine
(Phila Pa 1976). 1983;8(2):141-144.

Roland M, Fairbank J. The Roland-Morris Disability
Questionnaire  and the  Oswestry  Disability
Questionnaire. Spine (Phila Pa 1976).
2000;25(24):3115-3124.

Deyo RA, Battie M, Beurskens AJ, et al. Outcome
measures for low back pain research: a proposal for
standardized use. Spine (Phila Pa  1976).
1998;23(18):2003-2013

Volume 15 Issue 10, October 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net
DOI: https://dx.doi.org/10.21275/SR261027233237

1870


http://www.ijsr.net/

	Dr. Eadara Anuroop1, Dr. Prasad C Nagol2, Dr. Rajendra J3



