
 
 

Radiotherapy in Cancer Pain 
 
Two-thirds of patients with metastatic cancer experience pain. Pain originating from skeletal metastases is the most 
common form of cancer pain. Radiotherapy is the single most effective oncological treatment of cancer pain. In the 
treatment of bone metastases, the pain-relieving efficacy of both external radiotherapy and systemic radionuclide 
therapy is well documented. Radiotherapy is also effective in treating pain caused by soft-tissue tumors, although only 
a limited number of studies have investigated its efficacy in relieving pain caused by soft-tissue tumors.  
 
The mechanism behind the pain-relieving effect of radiotherapy is incompletely understood. There is no direct 
correlation between the effectiveness of radiotherapy and the radiosensitivity of the tumor or the dose administered. 
Tumor shrinkage and inhibition of the release of chemical pain mediators seem to be the main mechanisms by which 
radiotherapy acts. The rapid onset of pain relief—within days—is attributed to the decrease of various chemical pain 
mediators, whereas tumor shrinkage and recalcification of osteolytic bone lesions contribute to the long-lasting effect 
[5]. 

Local Field Radiotherapy in the Treatment of Bone Metastases 

• Several large controlled studies obtained complete pain relief in 15–60% of patients and at least 50% pain 
relief in 50–80% of patients. The onset of pain relief varied from a few days to 4 weeks, and the duration of 
relief ranged between 3 and 6 months [2,8,10].  

• In a Cochrane analysis, radiotherapy produced complete pain relief in 25% of patients and at least 50% relief 
in 41% of patients at some time during the trials. The number-needed-to-treat (NNT) to achieve complete relief 
in one patient at 1 month was 4.2 (95% CI 3.7–4.7) [3].  

Single-Fraction Therapy 

• Single-fraction treatment (8 Gy) is as effective as a multifraction regimen with 20 Gy in 5 fractions or 30 Gy in 
10 fractions [2,3,8,10]. 

• Re-treatment after single-fraction therapy is twice as common compared to multifraction therapy (20–25% vs. 
up to 10%, respectively) [2,8,10]. 

• There are no differences between single- and multifraction therapy in the time to initial improvement in pain, 
time to complete pain relief, or time to first increase in pain at any time up to 12 months from randomization, 
nor in the class of analgesics used. 

• Single-fraction therapy (8 Gy) is as effective as multifraction therapy (20 Gy in 5 fractions) for neuropathic pain 
due to bone metastases. However, time to treatment failure seems to be shorter after single-fraction treatment 
(2.4  vs. 3.7 months, respectively) [6]. 

• There is no difference in quality of life or side effects between the different fractionation schedules. Acute 
grade II–IV toxicity seems to be more common among patients receiving fractionated radiotherapy (17% vs. 
10%); late toxicity of palliative radiotherapy is rare (4%) [2]. 

Re-irradiation 

• Re-irradiation is effective in two-thirds of patients. Intensive pain and previous single-fraction treatment predict 
re-treatment [9]. 

Radiotherapy in the Treatment of Pain Caused by Soft-Tissue Tumors 

• The efficacy of radiotherapy in the alleviation of pain arising from soft-tissue tumors is less well documented. 
• Radiotherapy alleviates local symptoms of inoperable lung cancer in two-thirds of patients. Complete symptom 

relief is seen in one-third of patients. Hemoptysis is alleviated in most patients, pain in two-thirds, and dyspnea 
and cough in approximately half of all patients treated. Symptom control lasts approximately 2–3 months. 
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• Single-fraction therapy alleviates symptoms as effectively as multiple fractions [4]. 

Wide-Field Radiotherapy and Systemic Radionuclide Therapy  
Wide-field radiotherapy and radioisotopes are used to alleviate pain caused by widespread painful skeletal 
metastases. They may also be administered prophylactically to reduce the number of new symptomatic sites. 

Wide-Field Radiotherapy 

• Scattered painful skeletal lesions may be treated with single-fraction and fractionated wide-field or half-body 
irradiation to the upper, lower, or mid-body depending on the extent of metastases and symptoms.  

• A single fraction of 6 Gy is given to the upper half-body field in order to avoid pulmonary toxicity and 8 Gy to 
the lower half-body field.  

• Half-body irradiation relieves pain as effectively as local external radiotherapy. In patients with advanced 
disease, more than half stay free from pain the rest of their life.  

• Half of those who respond obtain pain relief within 48 hours, and 80% experience relief within a week [7].  
• The side effects include nausea, vomiting, diarrhea, fever, transient increase in bone pain, hematologic 

toxicity, and, rarely, pneumonitis. Patients are usually admitted to hospital for intravenous hydration and 
premedication. An interval of at least 4 weeks is recommended before administering the other half-body 
treatment or continuing chemotherapy to avoid severe hematologic toxicity. 

Systemic Radionuclide Therapy 

• Strontium-89 and samarium-153 are the most commonly used radioisotopes for alleviating pain caused by 
bone metastases. The effect is best documented in prostate cancer, where bone lesions are predominantly 
osteosclerotic. 

• Radioisotope therapy is as effective as external radiotherapy in alleviation of pain [1]. 
• The average onset of pain relief is somewhat slower, taking 2 to 4 weeks.  
• Radioisotope therapy is well tolerated. It can be administered on an outpatient basis. Transient hematologic 

toxicity should be taken into consideration.  
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