


Case report 
Integrated Pharmacological and Physiotherapy Approach in Chronic Osteosarcoma Pain: A case report

Abstract 
Introduction: Chronic bone cancer pain arises from both nociceptive and neuropathic mechanisms, often causing impaired mobility, reduced quality of life, and psychosocial distress. While opioids remain the cornerstone of severe cancer pain management, adjunctive physiotherapy and non-pharmacological strategies provide added benefit. Evidence from India on multidisciplinary approaches to bone tumour pain remains limited.
Case Presentation: A 27-year-old male with recurrent osteosarcoma of the right femur presented with severe pain (VAS 7/10), sleep disturbance, and functional decline. NSAIDs offered limited relief. A multidisciplinary plan was initiated, combining pharmacological and physiotherapeutic measures. Pain was controlled using rapid intravenous morphine titration, then oral morphine (10 mg four-hourly) with paracetamol and gabapentin. Physiotherapy included guided resistance training and low-level laser therapy (LLLT) to the affected site.
Outcome: Over four months, pain scores decreased from 6 to 1. EQ-5D-5L scores improved from 4-3-3-5-2 to 2-2-2-2-2, and EQ-VAS decreased from 61 to 12, reflecting reduced health burden. No adverse effects were noted, and adherence was excellent, with improvements in mobility, sleep, and overall well-being.
Discussion: This case demonstrates that integrated management combining opioids, adjuvant therapy, and physiotherapy provides effective relief of bone cancer pain. Morphine offered rapid analgesia, gabapentin targeted neuropathic elements, and physiotherapy improved strength, function, and comfort.
Conclusion: A multidisciplinary strategy with pharmacological and physiotherapeutic interventions achieved durable pain control and enhanced quality of life in a young patient with osteosarcoma.
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Bone pain is one of the most prevalent forms of chronic pain in patients with metastatic bone disease, and most of them feel moderate to severe pain. Despite the fact that bone is not an essential organ, many common cancers, including those of the breast, prostate, thyroid, kidney, and lung, have a significant propensity to spread to several bones at once. The patient’s functional level, quality of life, and lifespan are all compromised by tumour growth in bone, which causes pain, anaemia, hypercalcemia, skeletal fractures, increased susceptibility to infection, spinal cord compression, spinal instability, and diminished mobility. 1
Bone pain is a mixed mechanism pain condition that usually manifests as a mix of breakthrough (spontaneous and incident) and background cancer pain. Bone pain affects one-third of patients with advanced cancer who have bone metastases, leading to poor quality of life, psychological discomfort, anxiety, and depression. Radiotherapy, radioisotopes, orthopaedic surgery, bisphosphonates, anti-RANK-L antibodies, opioids, and non-opioid co-analgesics such corticosteroids, antidepressants, and non-steroidal anti-inflammatory drugs are among the current treatments for bone pain due to cancer. Opioids continue to be the standard treatment. 2
The most frequent location for bone metastases is the spine. A major clinical problem, bone metastases result in hypercalcemia, spinal cord compression, pathological fractures, excruciating pain, and a marked decline in quality of life. For individuals with bone metastasis, pain continues to be the most common symptom and the primary factor affecting their mobility and quality of life. Many signs point to the beneficial effects of tailored resistance training measures on pain and movement in tumour patients of any source. 3 
Low-level laser therapy (LLLT) is a non-invasive technique that is being used more and more to treat chronic bone pain, particularly pain brought on by bone cancer. LLLT was first used in the 1960s and uses low-intensity laser light to ease pain, lower inflammation, and promote cellular healing without producing heat. LLLT has demonstrated efficacy in lowering oedema and enhancing bone regeneration, and it has been approved by the FDA for a number of musculoskeletal diseases. LLLT is a useful adjunct for cancer-related bone pain, reducing the requirement for high-dose analgesics and promoting a multidisciplinary approach to pain management.4
Physiotherapy plays a crucial role in the multidisciplinary management of patients with bone metastases who deal with chronic pain. Rehabilitation aims to preserve mobility, reduce fracture risk, and boost function via customized interventions in aerobic exercise, resistance training, flexibility, balance, and patient education. Systematic reviews indicate that both supervised and unsupervised exercise, encompassing resistance and aerobic training, is safe, feasible, and effective in alleviating cancer-related pain as well as improving physical function in individuals with bone metastases, with few adverse events reported.5
There are very few study that includes multidisciplinary approach including pharmacological management and Physiotherapy for the management of chronic bone tumour pain in India. This case report includes the use of multidisciplinary approach for management of pain in such patient.
Case presentation
A 27-year-old male patient presents to the outpatient department in the department of Palliative Medicine at tertiary cancer care Center, with complain of pain since last 2 months over right lower limb. According to patient, pain is continuous, gradually increasing, aching in nature and partial relieve with Diclofenac 50mg oral tablet. Patient also complains of sleep disturbances, night awakening due to pain. At present NPRS (numerical pain rating scale) score for pain is 7. Patient is known case of Osteosarcoma of right femur, for which he has undergone neoadjuvant chemotherapy, surgical excision and post surgical chemotherapy. Patient developed recurrence and completed 10 fractions of radiotherapy for the same. 
The patient’s complete blood count revealed hemoglobin of 9.8 gm/dL, total leukocyte counts of 10,584/cumm, and platelet count of 3,75,000/cumm. Renal function tests, electrolytes, and liver function tests were within normal limits. Chest X-ray demonstrated clear lung fields with a normal cardiac silhouette and no pleural or bony abnormalities. MRI of the right lower limb showed an irregular, enhancing soft tissue lesion at the prior surgical site in the distal right femur, with evidence of marrow involvement and cortical breach, findings suggestive of local recurrence of osteosarcoma.
On examination, the patient was afebrile with a pulse rate of 104/min, blood pressure of 142/84 mmHg, and respiratory rate of 19/min. Local examination of the right lower limb revealed a round-shaped mass over the lower one-third of the thigh, more prominent compared to the left side. The overlying skin was intact with no evidence of edema, redness, fungation, or visible pulsations. Distal pulses were palpable. As the patient opted for symptomatic management only, our focus was on pain relief and functional improvement.
Treatment – Patient was admitted in ward with the following treatment protocol. 
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*Rapid titration method for morphine dose (Institute of palliative medicine, India) 6 - After obtaining IV venous access, we gave IV 10mg Metoclopramide. 1mg IV Morphine given at every 10 minutes, till pain relief achieved. Patient required 5mg of IV Morphine, which is equivalent to 10mg of oral morphine every 4 hourly. Further patient was started on 10mg oral IR Morphine 4 hourly along with Tablet Bisacodyl 10mg at night.
Protocol of Physiotherapy 
1. Resistance Training Therapy
Type: Guided isometric strengthening of local musculature
Frequency: 5 days per week
Duration per session: 15–20 minutes
Program length: 4 weeks
2. Low-Level Laser Therapy (LLLT)
Wavelength: Red (~660 nm)
Power output: 200–500 mW
Energy dose: 2–4 J/cm² per treated spot
Duration per point: 30–60 seconds (~3 J delivered at 100 mW)
Sites: Over areas of bone pain, adjacent musculature, and soft tissues
Frequency: 5 sessions per week
Program length: 4 weeks

Patient was discharged on fourth day with T. Morphine 10mg 4hourly, T. Gabapentin 300mg OD, T. Paracetamol 500mg TDS and Physiotherapy protocol was continued. Patient was followed up at every month for pain assessment and quality of life assessment. Pain was measured with VAS score while quality of life was measured with EQ 5D 5L score. 7
	Table 1 – Details of VAS score and EQ 5D 5L

	
	VAS score
	EQ 5D 5L
	EQ VAS

	Day 0 (Baseline)
	6
	43352
	61

	Month 1
	5
	33342
	53

	Month 2
	4
	33232
	36

	Month 3
	2
	22221
	18

	Month 4
	1
	22222
	12



Over the 4-month follow-up, the patient experienced a progressive reduction in pain scores and improvement in quality of life. The VAS score decreased from 6 at baseline to 1 at month 4, indicating near-complete pain relief. The EQ-5D-5L descriptive profile improved from 4-3-3-5-2 at baseline (severe problems in mobility, self-care, usual activities, pain/discomfort, and moderate anxiety/depression) to 2-2-2-2-2 at month 4, reflecting only slight problems in all dimensions. Similarly, the EQ-VAS improved from 61/100 at baseline to 12/100 at month 4, indicating better self-perceived health status. This marked improvement was sustained without any reported adverse events related to morphine, gabapentin, or physiotherapy interventions. The patient adhered to the prescribed resistance training and low-level laser therapy regimen throughout the study period. 
Discussion
This case highlights the effectiveness of a multidisciplinary approach combining pharmacological and physiotherapeutic interventions in managing chronic bone tumour pain. The rapid titration of morphine provided prompt analgesia, while gabapentin contributed to neuropathic pain modulation. Physiotherapy interventions—particularly targeted resistance training and low-level laser therapy—likely enhanced local muscle strength, reduced inflammation, and promoted functional mobility, which collectively contributed to sustained pain reduction.
Morphine remains the gold standard for opioid therapy in moderate to severe cancer-related bone pain due to its global availability, low cost, and established efficacy. For patients with bone metastases, guidelines recommend initiating a potent pure μ-agonist (such as morphine) according to WHO step III, providing both a baseline opioid (e.g., sustained-release morphine) and an on-demand rescue opioid (e.g., immediate-release morphine) for breakthrough pain. Dose adjustments should follow the temporal pattern of pain, and in cases of activity-related pain, patients may be advised to take breakthrough medication pre-emptively. Morphine can be given orally, subcutaneously, or intravenously depending on patient needs and clinical condition. 10
A systematic review done by Bjordal et al to analyzed randomized placebo-controlled trials investigating low-level laser therapy (LLLT) for acute pain relief. The authors discussed proposed mechanisms, such as modulation of inflammation, promotion of cellular repair, and improved microcirculation. Across multiple musculoskeletal conditions, LLLT was associated with significant short-term pain reduction compared to placebo. Treatment was well tolerated, with minimal reported side effects. The review concluded that LLLT can be an effective, non-invasive adjunct for pain management when applied with appropriate wavelength, dosage, and treatment protocols. 9 Cormie et al has done a study to assess a 12-week supervised resistance training program in prostate cancer patients with bone metastases. The intervention was tailored to avoid stressing affected bones. Results showed improved muscle strength, physical function, and quality of life. No skeletal-related adverse events occurred, confirming the program’s safety. 8
To our knowledge, there are few published reports from India describing integrated pain management for bone tumour pain that combine WHO step III opioids with structured physiotherapy and adjunctive modalities such as laser therapy. This case underscores the importance of early physiotherapy referral alongside optimal pharmacological pain control to enhance patient outcomes in resource-limited settings.
Conclusion - A multidisciplinary approach combining morphine-based analgesia, adjuvant medications, and targeted physiotherapy can provide effective, sustained relief of chronic bone tumour pain. Early integration of physiotherapy alongside optimal pharmacological management enhances function and quality of life, even in resource-limited settings.
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Figure 1 - Clinical Course of Management

Day 1 - VAS score for Pain: 6

Pharmacological Management: Tablet Tramadol 50 mg 8 hourly,
Tablet Paracetamol 500 mg 8 hourly, Tablet Gabapentin 300 mg HS

Day 2 - VAS score for Pain: 6

Pharmacological Management: Tablet Tramadol 50 mg 8 hourly,
Tablet Paracetamol 500 mg 8 hourly, Tablet Gabapentin 300 mg HS.

Day 3 - VAS score for Pain: 7
Pharmacological Management: Tablet Morphine 10 mg 4 hourly
(Started after rapid dose titration with IV morphine) * Tablet
Paracetamol 500 mg 8 hourly, Tablet Gabapentin 600 mg 12 hourly.
Physiotherapy Management: Patient referred to the Physiotherapy
department, where they planned for resistance training therapy and
laser therapy

Day 4 - VAS score for Pain: - 5
Pharmacological Management: Patient discharged on day 4.
Physiotherapy Management: Regular follow-up with the
Physiotherapy department advised.





