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Radiation strategy and techniques for metastatic pleural disease
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Although thymic tumors are the most common tumor
originating from the anterior mediastinum, they are
relatively rare with an incidence in the United States of
0.13-0.15 per 100,000 population at risk (1). Patients who
present with pleural metastases are considered to have stage
IVA disease according to the Masaoka-Koga and tumor-
node-metastasis (TNM) 8" edition staging systems (2).
Despite the advanced stage of presentation, due to the
indolent nature of the disease, survival rates can still be
favorable with 5-year overall survival rates up to 80-90%
for patients with stage IVA thymoma (3,4). Pleural and
pericardial metastases are common sites for recurrence
and progression in patients who present with earlier stage
disease (5,6). In a study of 156 newly-diagnosed Stage II-IV
thymoma patients treated with resection and postoperative
radiotherapy (PORT), the majority (85%) of local-regional
failures occurred in the pleura (6).

The management of pleural metastases typically
requires a multidisciplinary approach and treatment
recommendations depend on the patient’s performance
status and co-morbidities, the extent of disease and how
quickly the disease appears to be progressing. Options
include systemic therapy, surgical resection, radiotherapy,
and close monitoring with interval imaging. If there is a
limited extent of indolent, resectable pleural disease in
a fit patient, surgical resection is usually considered as
a primary treatment. After surgical resection of pleural
metastasis, progression can occur with a 2-year progression-
free survival (PFS) rate estimated at 60-70% (7,8). Upon
progression, patients may undergo repeat surgery until
further surgical resection is no longer recommended.

Radiotherapy can be considered as a local treatment
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modality in cases where surgical resection is not
recommended. Radiotherapy is standardly used in the
management of locally-advanced thymic malignancies.
In cases with high-risk pathologic features after surgical
resection, PORT is used to target the thymic bed. Multiple
studies have demonstrated an improvement in disease-
specific and overall survival rates with PORT in these
settings (9-16).

For pleural metastases, the typical indications for
radiotherapy include the palliation of symptoms caused
by the tumor, prevention of impending symptoms when
pleural metastases are radiologically encroaching upon
critical structures and the treatment of oligometastatic/
oligoprogressive disease. Examples of symptoms that can be
caused by pleural metastases include chest wall or back pain
when the tumor is invading the chest wall or vertebral body,
respectively, superior vena cava (SVC) syndrome caused
by compression of the SVC, brachial plexopathy from
compression of the neural plexus, or neurologic deficits
caused by neural foramen involvement or spinal cord
compression. Additionally, compression of the bronchial
airway or vasculature can cause shortness of breath,
palpitations, or chest pain. In these cases, radiotherapy can
shrink the metastases away from the critical structures to
alleviate symptoms and prevent future local progression.

Highly-effective local therapies, such as surgical
resection or stereotactic body radiation therapy (SBRT),
for the treatment of oligometastases (limited number of
metastatic sites of disease) or oligoprogression (limited
number of progressive sites of disease) is a relatively newer
treatment approach for metastatic disease. For patients
with small metastases, SBRT can deliver high doses of
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radiation in a few treatments using a highly conformal
approach to maximize the dose of radiation delivered to
the target and avoid sensitive organs. Data from other
disease sites, such as lung cancer, have demonstrated
improvements in progression-free and overall survival with
this aggressive treatment approach (17-21). In these studies,
oligometastases/oligoprogression was defined as either 5
or fewer or 3 or fewer sites. While the data for definitively
treating thymic-specific patients with oligometastatic/
oligoprogressive disease is lacking, the ability of highly-
effective local therapies to eradicate all macroscopically-
appreciable disease make this an attractive approach as an
alternative or adjunct to systemic therapy. The optimal
management strategy for how to combine SBRT with
systemic therapy regimens is not known.

The radiation approach for the palliation of symptoms
varies based on the prognosis of the patient, the size of the
radiation target and the location of the target. For patients
with poor prognoses, conventional radiation techniques that
deliver low doses of radiation using comprehensive, non-
conformal fields, may be adequate to provide palliation for
a short duration of time. Patients with thymic malignancies,
however, tend to have more favorable prognoses, which
underscores the need to achieve long-term local tumor
control with higher biologically effective doses of radiation.

More extensive radiation targets and targets abutting
critical organs may not be appropriate for SBRT. In these
cases, spreading the radiation treatment out over a longer
period of time with alternative highly-conformal techniques
such as intensity-modulated radiation therapy (IMRT) or
proton beam therapy may be appropriate.

For patients with extensive pleural involvement,
there is a need for therapy that delays the progression of
pleural metastases. A recent Phase II study by Wang ez al.
treated patients with unresectable pleural metastases that
progressed on chemotherapy with IMRT to 30-50 Gy in
2 Gy/fractions (22). This regimen was safe when 1 course of
radiation was delivered and the control rates were optimal
with 50 Gy. Unfortunately, 93.5% of patients developed
out-of-field failures, indicating that only targeting areas
of known pleural metastases is not sufficient in preventing
future progression. With advancing radiation technologies,
such as IMRT with photons and pencil beam scanning with
proton therapy, it is now feasible to safely deliver higher
radiation doses to the hemithoracic pleura with 2 intact
lungs. Hemithoracic intensity-modulated pleural radiation
therapy IMPRINT) is a radiation technique currently
used to treat malignant pleural mesothelioma and may
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be an option in select thymic patients to delay or prevent
progression of pleural metastases from thymic malignancies
(23-25). The technique targets the entire pleural space
and could eradicate microscopic pleural disease prior to
developing into an out-of-field failure when targeting only
known sites of disease. Hemithoracic IMPRINT is currently
under investigation as a treatment for patients with pleural
metastases from thymic malignancies (ClinicalTrials.gov
identifier: NCT05354570).

In summary, radiotherapy should be considered as part of
a multidisciplinary approach to the management of pleural
metastases from thymic malignancies. Radiotherapy can be
used to palliate symptoms, as well as to maximize disease
control, particularly in patients with limited sites of disease.
Additionally, hemithoracic IMPRINT is a radiotherapy
technique that may benefit thymic patients with pleural
involvement. While this technique has been established to
be safe in patients with malignant pleural mesothelioma, at
centers of excellence with significant experience, the safety
and efficacy data of IMPRINT in thymic patients needs to
be established.

Acknowledgments

Funding: MSKCC Cancer Center Support Grant 5 P30
CA008748-54.

Footnote

Provenance and Peer Review: This article was commissioned
by the Guest Editors (Malgorzata Szolkowska, Mirella
Marino, Katarzyna Blasinska, Magdalena Knetki-
Wroblewska, and Giuseppe Cardillo) for “The Series
Dedicated to the 11th International Thymic Malignancy
Interest Group Annual Meeting (Virtual ITMIG 2021)”
published in Mediastinum. The article has undergone
external peer review.

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at https://med.
amegroups.com/article/view/10.21037/med-21-61/coif).
“The Series Dedicated to the 11th International Thymic
Malignancy Interest Group Annual Meeting (Virtual
ITMIG 2021)” was commissioned by the editorial office
without any funding or sponsorship. AR reports Consulting
Fees: AstraZeneca, Varian Medical Systems, Merck,
MoreHealth; and Research Grants: AstraZeneca, Varian
Medical Systems, Boehringer Ingelheim, Pfizer, Merck.

Mediastinum 2022;6:27 | https://dx.doi.org/10.21037/med-21-61


https://med.amegroups.com/article/view/10.21037/med-21-61/coif
https://med.amegroups.com/article/view/10.21037/med-21-61/coif

Mediastinum, 2022
The authors have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Engels EA. Epidemiology of thymoma and associated
malignancies. ] Thorac Oncol 2010;5:S260-5.

2. Detterbeck FC, Stratton K, Giroux D, et al. The IASLC/
I'TMIG Thymic Epithelial Tumors Staging Project:
proposal for an evidence-based stage classification system
for the forthcoming (8th) edition of the TNM classification
of malignant tumors. ] Thorac Oncol 2014;9:S65-72.

3. KabaE, Ozkan B, Erus S, et al. Role of Surgery in the
Treatment of Masaoka Stage IVa Thymoma. Ann Thorac
Cardiovasc Surg 2018;24:6-12.

4. Okuda K, Yano M, Yoshino I, et al. Thymoma patients
with pleural dissemination: nationwide retrospective study
of 136 cases in Japan. Ann Thorac Surg 2014;97:1743-8.

5. Kamel MK, Stiles BM, Ghaly G, et al. Predictors of
Pleural Implants in Patients With Thymic Tumors. Ann
Thorac Surg 2016;102:1647-52.

6. Rimner A, Gomez DR, Wu AJ, et al. Failure patterns
relative to radiation treatment fields for stage II-IV
thymoma. ] Thorac Oncol 2014;9:403-9.

7. Choe G, Ghanie A, Riely G, et al. Long-term, disease-
specific outcomes of thymic malignancies presenting with
de novo pleural metastasis. ] Thorac Cardiovasc Surg
2020;159:705-714.el.

8. Moser B, Fadel E, Fabre D, et al. Surgical therapy of
thymic tumours with pleural involvement: an ESTS
Thymic Working Group Project. Eur ] Cardiothorac Surg
2017;52:346-55.

9. Curran WJ Jr, Kornstein MJ, Brooks JJ, et al. Invasive

thymoma: the role of mediastinal irradiation following

© Mediastinum. All rights reserved.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 3 of 4

complete or incomplete surgical resection. J Clin Oncol
1988;6:1722-7.

Ogawa K, Uno T, Toita T, et al. Postoperative radiotherapy
for patients with completely resected thymoma: a multi-
institutional, retrospective review of 103 patients. Cancer
2002;94:1405-13.

Weksler B, Shende M, Nason KS, et al. The role of
adjuvant radiation therapy for resected stage III thymoma:
a population-based study. Ann Thorac Surg 2012;93:1822-
8; discussion 1828-9.

Fernandes AT, Shinohara ET, Guo M, et al. The role of
radiation therapy in malignant thymoma: a Surveillance,
Epidemiology, and End Results database analysis. ] Thorac
Oncol 2010;5:1454-60.

Patel S, Macdonald OK, Nagda S, et al. Evaluation of the
role of radiation therapy in the management of malignant
thymoma. Int ] Radiat Oncol Biol Phys 2012;82:1797-801.
Forquer JA, Rong N, Fakiris AJ, et al. Postoperative
radiotherapy after surgical resection of thymoma: differing
roles in localized and regional disease. Int ] Radiat Oncol
Biol Phys 2010;76:440-5.

Rimner A, Yao X, Huang J, et al. Postoperative Radiation
Therapy Is Associated with Longer Overall Survival

in Completely Resected Stage II and III Thymoma-

An Analysis of the International Thymic Malignancies
Interest Group Retrospective Database. ] Thorac Oncol
2016;11:1785-92.

Boothe D, Orton A, Thorpe C, et al. Postoperative
Radiotherapy in Locally Invasive Malignancies of the
Thymus: Patterns of Care and Survival. ] Thorac Oncol
2016;11:2218-26.

Gomez DR, Tang C, Zhang J, et al. Local Consolidative
Therapy Vs. Maintenance Therapy or Observation for
Patients With Oligometastatic Non-Small-Cell Lung
Cancer: Long-Term Results of a Multi-Institutional, Phase
II, Randomized Study. J Clin Oncol 2019;37:1558-65.
Palma DA, Olson R, Harrow S, et al. Stereotactic

ablative radiotherapy versus standard of care palliative
treatment in patients with oligometastatic cancers (SABR-
COMET): a randomised, phase 2, open-label trial. Lancet
2019;393:2051-8.

Friedes C, Mai N, Fu W, et al. Isolated progression of
metastatic lung cancer: Clinical outcomes associated with
definitive radiotherapy. Cancer 2020;126:4572-83.

Palma DA, Olson R, Harrow S, et al. Stereotactic

Ablative Radiotherapy for the Comprehensive Treatment
of Oligometastatic Cancers: Long-Term Results of the
SABR-COMET Phase IT Randomized Trial. J Clin Oncol

Mediastinum 2022;6:27 | https://dx.doi.org/10.21037/med-21-61


https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4

21.

22.

23.

2020;38:2830-8.

Chalkidou A, Macmillan T, Grzeda MT, et al.
Stereotactic ablative body radiotherapy in patients with
oligometastatic cancers: a prospective, registry-based,
single-arm, observational, evaluation study. Lancet Oncol
2021;22:98-106.

Wang CL, Gao LT; Lyu CX, et al. Intensity Modulated
Radiation Therapy for Pleural Recurrence of Thymoma:
A Prospective Phase 2 Study. Int J Radiat Oncol Biol Phys
2021;109:775-82.

Trovo M, Relevant A, Polesel ], et al. Radical Hemithoracic
Radiotherapy Versus Palliative Radiotherapy in Non-
metastatic Malignant Pleural Mesothelioma: Results from

doi: 10.21037/med-21-61
Cite this article as: Shepherd AF, Rimner A. Radiation strategy

and techniques for metastatic pleural disease from thymic

malignancies: extended abstract. Mediastinum 2022;6:27.

© Mediastinum. All rights reserved.

24.

25.

Mediastinum, 2022

a Phase 3 Randomized Clinical Trial. Int ] Radiat Oncol
Biol Phys 2021;109:1368-76.

Rimner A, Zauderer MG, Gomez DR, et al. Phase II
Study of Hemithoracic Intensity-Modulated Pleural
Radiation Therapy (IMPRINT) As Part of Lung-Sparing
Multimodality Therapy in Patients With Malignant
Pleural Mesothelioma. J Clin Oncol 2016;34:2761-8.
Yorke ED, Jackson A, Kuo LC, et al. Heart Dosimetry

is Correlated With Risk of Radiation Pneumonitis After
Lung-Sparing Hemithoracic Pleural Intensity Modulated
Radiation Therapy for Malignant Pleural Mesothelioma.
Int J Radiat Oncol Biol Phys 2017;99:61-9.

Mediastinum 2022;6:27 | https://dx.doi.org/10.21037/med-21-61



