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Abstract---Purpose: This is retrospective study-reviewing patients
with unresectable pleural mesothelioma who received IMRT as part of
their treatment course. This work aimed to study pain control and
improvement among this group of patients. Methods and Materials:
Between 2016 and 2020, 50 patients with unresectable malignant
pleural mesothelioma following chemotherapy, of both sex and
different age groups, were treated with pleural IMRT to the hemithorax
(median dose, 46.8 Gy) at The National Cancer Institute, Cairo
University. Results: Of the 30 patients, 38% had stage II, 62 % had
stage III, and all received induction chemotherapy (mostly cisplatin
and pemetrexed) before IMRT.Patients were evaluable at week 5 post
radiotherapy, 17 patients (56.7%) had an improvement of 230 % while
6 patients (20 %) had < 30 % pain improvement and 7 patients
(23.3%) reported no pain improvement, with overall response rate was
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77 %. Conclusion: Treating malignant pleural mesothelioma patients
with IMRT is a feasible treatment option with an acceptable rate of
pneumonitis.

Keywords---malignant pleural mesothelioma, radiotherapy,
pneumonitis, chemotherapy.

Introduction

Malignant mesothelioma is a rare neoplasm, which arises most commonly from
the mesothelial surfaces of the pleural cavity; with asbestos inhalation the main
risk factor for 80 % of cases. [1] MPM often associated with several clinical
symptoms, most commonly severe chest pain. Strong opioids, nonsteroidal anti-
inflammatory & anticonvulsants usually given with suboptimal pain control. [2]
Chest pain occurs secondary to chest wall invasion by the malignant
mesothelioma. The pain might radiate to the upper abdomen, shoulder, or arm
because of entrapment of intercostal thoracic, autonomic, or brachial plexus
nerves. [3] Although radiotherapy widely accepted as a key analgesic modality in
MPM. There is limited evidence to support the role of radiotherapy in pain
management in MPM. [4] Consequently, the ASCO guidelines published in 2018
supports radiation therapy as an effective treatment modality for symptomatic
disease. [5] To date, studies have used a wide range of dosages and fractionation
schemes, with no clear consensus on the appropriate radiation treatment. We
present a retrospective analysis of pain control among malignant pleural
mesothelioma patients who received conventionally fractionated intensity-
modulated radiotherapy.

Materials and Methods

This is a retrospective study included 30 patients with biopsy-proven MPM
received IMRT to the hemithorax at Cairo National cancer institute between 2018
and 2020. Eligible patients fulfilled the following criteria: histologically proven
diagnosis of MPM, Age; 75 years old or less, Karnofsky index; 70-100, had pain
>4 of 10 on a 0-10 visual analogue scale. Patients with Karnofsky index less than
70, prior thoracic radiotherapy; active pneumonia were excluded

The specific patient and Treatment characteristics are listed in Table 1

Table 1: Patient and Tumor Characteristics

Characteristic Value
Age

Median 54
Range 35-70
Smoking

Yes 21(70%)
No 9(30%)
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Sex

Male

Female 22 (73.4%)
8 (26.6%)

Histology

Epithelioid 27 (90%)

Biphasic 2 (6%)

Sarcomatoid 1 (2%)

Stage

I 9 (30%)

111 21 (70%)

Radiotherapy

Hemithoracic pleural IMRT was prescribed to patients who met the specified
criteria. The dose prescribed for radiotherapy was between 50 Gy over 25
fractions, wire markings were placed on the skin to mark the scar sites of
previous interventions. The gross target volume (GTV) included the primary tumor
the entire pleural surface was designated as the clinical target volume (CTV), The
planning target volume (PTV) was generated using a uniform 1 cm margin around
the CTV.

Follow-up

Every patient in this study had Pre & Post radiotherapy pain assessment using
the Numerical Scale; patients were evaluated 4 weeks after the end of
radiotherapy. A 30 % reduction in pain intensity from baseline was considered an
improvement as 30% reduction was generally accepted in many analgesic studies.
[6]

Statistical Considerations

All statistical analyses were performed using SPSS, means and standard
deviations (SD) are used.

Results

From June 2018 to December 2020, 30 patients with MPM completed IMRT to
hemithorax. Patient demographics are shown in Table 1. Twenty-two patients
were male, and the median age was 54 years. The most common histological type
was epithelioid in 26 patients (86.6%), and the majority of patients were
performance status 1 or 2. The entire patient cohort received systemic
chemotherapy according to the treating medical oncologist discretion; the median
radiation dose was 48.6 Gy (range, 7.2-54 Gy). Thirty-nine patients completed the
radiation protocol. Thirty patients were evaluable at week 5 post radiotherapy, 17
patients (56.7%) had an improvement of 230 % while 6 patients (20 %) had < 30
% pain improvement and 7 patients (23.3%) reported no pain improvement, with
overall response rate was 77 %.
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Discussion

In MPM, pain is a major issue, and patients scored well on all pain
questionnaires. Pain had a considerable influence on day-to-day function and was
associated with high levels of anxiety. MPM related pain usually have a strong
neuropathic component due to its effect on neurovascular bundle [7]. There are
lack of data regarding the role of radiotherapy in pain control in MPM with which
to compare our findings. A study of 22 patients received hemithoracic irradiation
using Cobalt-60 machines at a dose of 30 Gy over 10 fractions, reported pain
scores improvement in 13 patients 1 month after radiotherapy with no increase in
analgesic requirements [8].

The findings of this study support the rationale of radiotherapy as an effective
treatment modality in managing of malignant pleural mesothelioma related pain
as more than half of the patients experienced clinical meaningful pain
improvement. Therefore, radiotherapy should be strongly considered for pain
control in MPM patients. Future work should examine dose escalation, both in
terms of total dose and dose per fraction, because the likelihood of improving
outcomes by increasing dose per fraction varies between tumor types and is
determined by the a/p ratio of the tumor.

MPM has relatively low proliferation index mesenchymal origin, and apparent
radioresistance, which all are consistent with a low a/f value. Therefore,
hypofractionated approach would also have the advantage of reducing hospital
visits and delivering palliative treatment in a timely fashion, which are clearly
important in patients with limited survival, as is the limited toxicity seen here.
Therefore, dose escalation studies, ideally delivered using advanced radiotherapy
techniques, such as intensity-modulated radiotherapy, to help provide adequate
coverage of bulky areas of disease, while sparing critical normal tissues including
lung and would seem the obvious next step.
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