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CASE REPORTS

Contemporary radiation therapy techniques in
malignant pleural mesothelioma: A case report
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ABSTRACT

Malignant pleural mesothelioma (MPM) is a rare but very aggressive neoplasm. Prognosis is poor and the disease is fatal
within 4-8 months without treatment. Even with a trimodality treatment approach, which has been shown to produce significant
morbidity, median survival does not exceed 11 months. There is a need therefore for exploring new treatment options that can
improve both qualitative and quantitative outcomes.

This case report describes locally advanced malignant pleural mesothelioma treated with a unique, customized irradiation
technique involving a combination of 3D conformal therapy and intensity modulated radiotherapy (IMRT). This allowed for
treatment of the pleura to a high dose, while sparing the lung parenchyma. In this patient, our approach resulted in a prolonged
remission. It is our hope that this stimulates new interest in the use of modern day radiation techniques in the treatment of MPM.
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1. INTRODUCTION
Mesothelioma is a neoplasm that arises from the mesenchy-
mal cells that form the lining of most body cavities. It typ-
ically involves the pleura (87%) but may also affect the
peritoneum (5.1%), pericardium (0.4%) and, more rarely,
the testes. Approximately 2,500 cases are diagnosed each
year in the United States. Malignant pleural mesothelioma
(MPM), the most common clinical subtype, is strongly linked
to asbestos exposure and may occur many decades after the
initial exposure.[1]

Without treatment, MPM is fatal within 4-8 months, with
death usually occurring as a result of infection or respiratory
failure following progression of the disease. Current guide-
lines suggest surgery and chemotherapy to be the standard of
care in the treatment of this neoplasm.[2] The role of radiation
in the management of malignant pleural mesothelioma has

not been well defined, but it is generally recommended as ad-
juvant or palliative therapy.[3, 4] With the recent introduction
of trimodality treatment, involving induction chemotherapy,
definitive surgery and adjuvant radiation, patients have sur-
vived as long as 5 years, but median survival does not exceed
11 months.[5, 6]

The use of contemporary radiation techniques as sole treat-
ment for MPM is poorly documented. We therefore present
here a case of locally advanced malignant mesothelioma,
treated with a unique, customized irradiation technique. This
involved both 3D conformal therapy and intensity modulated
radiotherapy (IMRT) and resulted in a prolonged remission.

2. CASE PRESENTATION
The patient was an 89-year-old male with history of hyperten-
sion, initially evaluated for progressive shortness of breath
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and 20 lb weight loss. He was a long term smoker and had
previously been employed as a sanitation worker and in a dry
cleaning store. He denied any obvious exposure to asbestos.
A chest X-ray showed a right-sided pleural effusion and a
subsequent CT scan confirmed a loculated pleural effusion
with a small focus of pleural thickening on the right side (see
Figure 1).

Figure 1. Computerized tomography scan of the chest
showing a large right-sided pleural effusion associated with
minimal pleural enhancement.There is some mass effect and
shift of midline to the left. An underlying mass or infiltrate
could not be excluded. There are also soft tissue densities in
the pre-carinal space measuring 1.7 cm × 1.3 cm and in the
sub-carinal space measuring 2.3 cm × 1.3 cm, consistent
with lymph nodes.

The patient underwent thoracocentesis and the resulting cy-
tology was positive for malignant cells. He then had a
thoracoscopy with biopsy of pleural and parenchymal nod-
ules which revealed malignant mesothelioma. 5/5 lymph
nodes were negative for malignant findings. Staging PET/CT
showed a large hypermetabolic focus along the lateral and
inferior pleural surface of the right thorax only, with no dis-
tant metastasis. As a result of this, the patient was diagnosed
with Stage II (T2 N0 M0) malignant pleural mesothelioma.

The tumor was deemed unresectable. The patient received 4
doses of pemetrexed (500 mg/m2) without a significant re-
sponse. He was considered for chemotherapy with cisplatin
but was not a candidate due to poor renal function. He was
then referred for palliative radiation therapy

2.1 Radiation therapy
A complex 8 field arrangement was utilized (see Figures
2 and 3). The mediastinum and the right pleural field

were treated with penetrating photon beams (10 MV) via
IMRT techniques, while the central fields, covering the lung
parenchyma, were treated with superficially distributed elec-
tron beams (9 and 12 MeV) according to the thickness of the
tissue. As shown in Figure 2, the electron/photon junction
was feathered by shifting 1 cm medially and laterally every
18 Gy. He received a total of 66.6 Gy in 37 fractions.

Figure 2. Field arrangement. Lateral and medial portions of
the fields were treated anteriorly and posteriorly with a 10
MV photon beam energy, while the central portion was
treated with superficially penetrating electron beams (9 and
12 MeV) in order to spare the lung and liver parenchyma.
The electron/photon junction was shifted 1cm every 18Gy.

The Dose Volume Histogram (DVH) of the IMRT treatment
plan can be seen in Figure 4. It indicates an under dose of the
GTV which was compensated for with electron treatments
as per the tabulated electron dose distribution. The total pro-
jected GTV coverage, including electrons, was 90% of the
prescribed dose.

2.2 Outcomes
The patient tolerated radiation therapy well with no adverse
events. He was seen 1 month post treatment and thereafter at
3-month intervals. Clinically, the patient reported significant
improvement in his shortness of breath and other symptoms.
A chest CT obtained 2 months post treatment revealed a sig-
nificant improvement in the tumor bulk in the upper portion
of the pleural space but worsening interstitial opacification
of the right lower lobe consistent with radiation changes.
Another scan, obtained 11 months post treatment (see Figure
5), showed no interval change in the right pleural thicken-
ing, right lower lobe consolidation or associated adenopathy.
The pleural effusion did not recur. Unfortunately the patient
passed away soon thereafter, 21 months after diagnosis was
confirmed and 15 months after completion of palliative radia-
tion therapy. Cause of death was unrelated to his malignancy.
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Figure 3. Treatment setup for the oblique AP/PA beams in a) transverse view and b) coronal section. Isodose distributions
are displayed. The middle of the field is treated with electrons in order to spare the deeper structures, including lung and
liver parenchyma.

Figure 4. Dose volume histogram (DVH) of the GTV and of vital structure including liver, lung, cord and heart

3. DISCUSSION

MPM is a rare but very aggressive neoplasm. There are three
histological subtypes: epithelioid, sarcomatoid and biphasic
(mixed). Tumor histology, along with age at diagnosis, per-
formance status and the presence of weight loss, is strongly
correlated with prognosis: epithelioid mesothelioma carries a
better prognosis than the sarcomatoid or mixed histology.[7]

Regardless, prognosis of MPM is poor and the disease is
fatal within 4-8 months without treatment.

Current guidelines suggest treatment of MPM to be palliative
or potentially curative depending on the cancer stage.[2] Pa-

tients diagnosed at a stage at which potentially curative treat-
ments are not effective may instead receive palliative treat-
ments to relieve pain and improve quality of life. Chemother-
apy may be given to medically operable patients with stage
I-III MPM, either before or after surgery. Chemotherapy
alone is recommended for medically inoperable patients
with stages I-IV MPM and in those with sarcomatoid histol-
ogy.[8, 9]

Surgery and radiotherapy have a very limited role in the treat-
ment of patients with advanced MPM and chemotherapy is
the only potential treatment option for the majority of people
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diagnosed with mesothelioma.[10] A trimodality therapeutic
approach, utilizing chemotherapy, surgery and hemithoracic
radiotherapy, has recently been proposed for the treatment of
MPM, with good preliminary results.[11–13] The median sur-
vival was reported as 11 months. The survival rate however,
is influenced by nodal status and response to chemotherapy.

Figure 5. Computerized tomography scan of the chest 11
months post radiation treatment. Remarkable for residual
findings around the right pleura which may represent
persistent disease or post radiation fibrotic changes. No
chest wall invasion is identified.

The response of MPM to radiotherapy has been very mod-
est as the high doses required would be poorly tolerated by
the adjacent vital tissues, particularly the lung parenchyma.
However, postsurgical radiotherapy has been proven effec-
tive. The most recent and effective radiotherapy technique
used is intensity modulated radiotherapy (IMRT). IMRT has
the potential to cover the dose related concerns and thus
has been applied with no toxicity in patients following extra
pleural pneumonectomy. The combined use of radiotherapy
and extra pleural pneumonectomy has proven successful in

managing local tumor recurrence; however patients tend to
die of metastatic disease.[4]

There is a lack of published evidence on the use of contem-
porary radiation techniques in unresected, locally advanced
mesothelioma. One of the challenges for individualized ra-
diation in this kind of tumor is that the target field is large
and surrounds almost the entire lung. Ung et al. (2006),[10]

in their systematic review of the literature on this topic, con-
cluded that hemithoracic radiation, without definitive surgery,
results in significant toxicity including radiation pneumonitis,
lung fibrosis and bronchopleural fistula, without any survival
benefit. In their series however, treatment did not spare the
lung parenchyma. They concluded that based on the lack of
evidence for the use of radical radiation therapy alone in the
management of patients with MPM, radical radiation should
not be offered as a curative treatment option to patients with
MPM.[10]

In the patient described in this case study, a relatively higher
dose of radiation (66.6 Gy vs. 50 Gy) was used, with a unique
method of sparing intrathoracic organs, in our case both lung
and liver. This technique allowed us to achieve a significant
clinical response. Also, with this approach, radiation doses
to other vital structures, such as liver and lung were kept
to a minimum, thus reducing toxicity significantly. Close
follow up to 11 months after completion of radiation therapy
did not show any recurrence. Our case, and a few recent
published reports,[14] indicates promising imaging and clini-
cal response with modern day radiation in locally advanced
pleural mesothelioma. Attention should be paid however, to
the radiation dose to the lung parenchyma and other vital
structures. More studies will be needed for further documen-
tation of the benefit of radiation in this condition. We hope,
however, that this report will stimulate more use of radiation
therapy in the treatment of MPM.
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