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Editorial
Introduction
Thymomas are very sensitive to radiation therapy and
chemotherapy. Current treatment involves multidisciplinary
management including surgery, chemotherapy and radiation therapy.
The most important prognostic factors after resection are Masaoka
stage, World Health Organization (WHO) histology, complete
resection status and size of the lesion. Maintaining a long-term
disease-free survival for patients with locally advanced disease is
important as most of the lesions are locally invasive with less malignant
potential or lower rates of metastatic spread.

When?
Radiation therapy (RT) helps to improve the local control rates and
survival. Radiation therapy is used as [1]. Adjuvant therapy for stage I
and II patients; [2]. As neoadjuvant treatment with or without
chemotherapy in medically operable locally advanced cases; [3].
Definitive radiation for unresectable patients with stages III/Iva
disease, and 4. As palliative therapy for symptomatic, metastatic sites.

Where?
Stage I patients after R0 resection are usually observed with interval
follow ups and serial imaging studies. Role of radiation therapy for
stage II is controversial and is recommended for patients with pleural
invasion (T2b disease), close (<1 mm) surgical margin, higher grade
(WHO B3), and tumours with invasion of the surrounding tissues after
resection (R1). In patients with stage III/IVa disease with sub-total
resection (R1/R2), adjuvant radiation therapy helps to reduce the local
recurrence (LR).
A prospective randomized study was done in China for stage I
patients with thymoma in 29 patients and randomized to observation
after surgery and radiation therapy showed no difference in outcomes
in recurrence patterns, metastases [1]. Majority of patients were less
than 65 years of age and AP/PA with oblique wedge pair techniques
were used for RT planning. For lymphocyte predominant histology, RT
dose of 50 Gy in 25 fractions was given and epithelial/mixed variants
were treated to 60 Gy in 30 fractions. The 10-year overall survival (OS)
in the surgery alone group was 92% and 88% for patients treated with
adjuvant RT.
Role of RT for stage II patients is considered controversial but
several published single institution series have shown decrease in local
control rates in patients treated with adjuvant radiation therapy
compared with observation for stage II patients. A multi-institutional
retrospective review of 103 cases was done by Ogawa et al about the
role of postoperative radiation therapy in completely resected
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thymoma cases (Masaoka stage I in 17%, 59% stage II and 24% with
stage III disease). None of the patients were treated with chemotherapy
[2]. The median RT dose was 40 Gy with 51% treated with involved
field RT and 49% treated to the entire mediastinum. Median follow up
was 9.3 years. The 10-year OS for the entire cohort was 81% with 100%
for stage I, 90% for stage II and 48% for stage III. None of the patients
had in-field recurrences and 70% recurrences were within the pleura.
For patients with pleural invasion noted at diagnosis, 38% had pleural
failures. No correlation was noted with RT doses either above or ≤40
Gy and authors felt that 40 Gy helped to reduce the recurrences in
patient with pathological pleural invasion. Comparison of outcomes
was done for stage I & II patients treated with adjuvant RT in 167
patients from University of Pennsylvania by Singhal et a [3]. Of these,
70 patients were stage IIb treated with surgery ± RT. An RT dose of
45-55 Gy in 25-33 fractions was given for 23 patients. At a median
follow up of 70.3 months, local recurrence was noted in 1.4% with one
patient in each surgery and RT groups noticing LR. There was no
difference in OS with a 5 year-OS of 91%. An updated subset analysis
in high-risk stage II patients after complete resection was done by
Berman et al in 175 patients treated between years 1990- 2008 from
University of Pennsylvania [4]. Complete resection was done in 62
patients and 37 had high-risk features treated to a dose of 50.4 Gy.
Median follow up was 52 months and the overall LR rate was 3.2%
(8.3% after surgery and 0% after RT, P=0.15). Impact of adjuvant RT
on OS and cause-specific survival (CSS) was done in 1464 patients
from SEER database [5] by Suntharalingam et al. Median follow up
was 41 months. Median OS for patients treated with surgery alone was
80 months and 97 months for those treated with adjuvant RT. The 10year OS for the total cohort was 42% treated with RT, 41 % (p=0.06)
without RT and the 10 year CSS rates were 72% & 76% (p=0.85). For
patients with incomplete resection, the outcomes were: 10-year OS was
63%, 46% (p=0.4) and CSS was 81%, 80% (p= 0.9). Addition of
adjuvant RT was correlated with improvement in 10 year OS for stage
II-III patients 41% compared with 35% without RT (p=0.002) but there
was no difference in CSS. A pooled data6 from three institutions was
reviewed by Curran et al. [6] about the role of mediastinal radiation
therapy after complete/incomplete resection in 103 patients treated
between 1960-1985. Five- year OS was 67% for stage I, 86% for stage II,
69% for stage III, with a relapse free survival of 100%, 58% and 53% for
each stage. For stage II-III patients after R0 resection, the LR was noted
in 53% without RT and 0% in patients treated with RT. LR for the
entire cohort was 28% without RT and 5% with RT.

How?
Recent trends in radiation therapy for thymoma: Advancements of
radiation therapy techniques will have a large impact on reducing
serious morbidity. Introduction of 3-dimensional conformal
techniques (3D CRT) compared with 2D techniques will help to select
the optimum beam angles to shape the treatment field, while
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minimizing dose to the critical structures. Long-term toxicities were
noted in 5-15% of cases with the use of 2D RT techniques which is
usually unacceptable as these individuals have longer survival rates [7].
Intensity modulated radiation therapy (IMRT) also helps to optimize
the dose to the tumour and the normal tissues, delivers non-uniform
dose to the tumour within the RT field, improving dosimetric
conformity and thus the therapeutic ratio. Application of proton
therapy provides a sharp increase in dose at a given depth in the tissue.
Rigorous treatment planning techniques helps to analyze the doses to
the critical structures by following the strict dose-volume histogram
(DVH) criteria. 4D treatment planning helps to measure the tumour
motion and define the internal target volume (ITV). Various image
guidance tools in the form of cone-beam CT (CBCT) also helps to
reduce the treatment volumes. In the pre-CT era, the target volume
was defined as gross tumour volume (GTV), bilateral mediastinal
lymph nodes and bilateral hilar nodes and/or mediastinum without
including the hilum. Currently, clinical target volumes (CTV) are
confined to the pre-surgical extent of disease, to include the entire
surgical bed without elective nodal radiation except for thymic
carcinoma cases. A dose of 45-50.4 Gy given in 180-200 cGy per
fraction over 5-6 weeks duration in a postoperative situation with
clear/negative margins, 54 Gy for positive margins, 60-70 Gy for gross
residual disease.
Adaptive radiation therapy techniques are emerging which helps to
make changes in the treatment based on the tumor response,
inflammatory changes related to treatment, breathing patterns and
alterations in patient weight during the treatment. Modern series are
incorporating stereotactic radiation therapy (SBRT) as boost in
patients with bulky, unresectable tumours.

patients with high-risk features it has been shown to decrease the local
recurrence rates. Radiation therapy can be safely given in unresectable
patients with the use of modern RT techniques including IMRT with
image guidance (IGRT). Use of adaptive RT techniques will also help
to reduce the dose to the normal critical structures and thus reduce the
incidence of late side effects.
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Conclusions
Surgery is the standard of care for the early stage disease. Role of
radiation therapy is controversial in stage II patients but in select
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