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Background: Oligometastasis, a recently proposed concept, is defined as an intermediate state
of cancer, between localized and systemic disease, that may be well controlled by local ablative
treatment. Thymic carcinoma is a rare cancer with a poor prognosis. A definitive management
approach has yet to be confirmed by a high level of evidence.

Case presentation: We present the case of a 41-year-old female who underwent curative-
intent surgery for a stage Il squamous cell carcinoma of the thymus. Bone metastases were
detected 1 year later by magnetic resonance imaging. These were treated with palliative-intent
radiotherapy. Disease progression has not been observed in more than 15 years since the achieve-
ment of complete radiological remission.

Conclusion: The treatment outcomes in this and other reported cases suggest that some patients
with oligometastatic thymic carcinoma may achieve prolonged survival or even cure with low-
dose radiotherapy delivered to the metastases.
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Background

The concept of oligometastasis was proposed by Hellman and Weichselbaum,' who
defined it as an intermediate state of cancer between locally limited disease and disease
with distant metastases. Patients with oligometastases may have prolonged disease-free
intervals or even be effectively cured following complete resection or ablation of their
primary lesions and metastases.? For example, a 10-year survival rate of approximately
20% was reported in patients undergoing resection of hepatic metastases from colorectal
cancer together with control of the primary tumor site.?> Similar responses have been
described following localized treatment of oligometastases of prostate, breast, and
lung cancers. In the USA, retrospective and prospective studies aimed at assessing
treatment efficacy in such cases are currently in progress.*

Thymic carcinoma is rare, and the lack of focal or systemic symptoms until the
disease is in its advanced stage results in the poor prognosis of affected patients.>® The
5-year survival rate is 80% for patients with Masaoka-Koga stage I/1I disease, 63% for
those with stage I11 disease, and 42% and 30% for those with stages [Va and [Vb disease,
respectively.” By contrast, patients with thymoma typically present with immunologi-
cal symptoms at an early stage. The optimal treatment for thymic carcinoma has yet
to be confirmed by a high level of evidence because of the rarity of this cancer. In a
single-institutional retrospective study of thymic carcinoma patients, we showed that
staging and grade of atypia are significant prognostic factors, and that surgical interven-
tion is associated with better survival.®* We also found that the most common sites of
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metastases from thymic carcinoma are the lung, lymph nodes,
liver, and bone.® Sasaki et al reported cases of two patients
with thymic carcinoma and bone metastases. Both patients
underwent chemotherapy and radiation of the bone lesions,
resulting in 10- and >18-month survival.'’

Here, we present the case of a thymic carcinoma patient
whose disease has remained in remission for >15 years after
palliative-intent radiotherapy for osseous oligometastases.
Written informed consent was obtained from the patient for
publication of this case report and the accompanying images
and this report was reviewed and approved by Ethics committee
of Tokyo Metropolitan Cancer and Infectious Diseases Center
Komagome Hospital.

Case presentation

A 41-year-old female presented at the Tokyo Metropolitan Can-
cer and Infectious Disease Center Komagome Hospital (Tokyo,
Japan), with chest pain. She had no previous medical history
or a family history of heart disease. Serum levels of the tumor
markers CEA, NSE, CA 19-9, and SCC were not elevated. A
computed tomography scan revealed an anterior mediastinal
tumor extending to the sternum, pericardium, mediastinal
pleura, left upper lobe of the lung, and left brachiocephalic
vein. Histopathologic examination of a computed tomography-
guided biopsy revealed squamous cell carcinoma of the thymus
(Figure 1). She underwent surgical resection of the thymus and
the tumor-invaded surrounding organs, followed by recon-
struction with a rectus abdominis musculocutaneous flap. The
pathological diagnosis of the resected tumor confirmed thymic
squamous cell carcinoma diagnosed after preoperative biopsy.
Subsequently, the patient underwent postoperative chemora-
diotherapy consisting of 60 Gy irradiation in 2 Gy fractions
and one cycle of concurrent cytotoxic chemotherapy (150 mg

of cisplatin on day 1 and 150 mg etoposide/m? on days 1, 3,
and 5). One year later, she presented with pain in her right foot
joint. Magnetic resonance imaging showed round lesions in the
distal part of the right tibia and the talus (Figure 2A and B).
These lesions were approximately 12 mm in diameter, with
rims of low signal intensity on T2-weighted imaging and
enhancement following contrast administration. The diagnosis
was therefore bone metastases. The initial plan was irradiation
of the metastatic sites with 30 Gy, delivered in 2 Gy fractions,
but because of persistent ankle pain, the patient was treated
with a boosted dose of 50 Gy total irradiation, delivered in 2 Gy
fractions. Bone scintigraphy performed § years after radiation
therapy showed that the bone lesions had diminished in size
(Figure 2C), and that there was no remnant of the tumor. In
more than 15 years since the resection of the patient’s primary
tumor, there have been no further symptoms, evidence of other
metastases, or local recurrence.

Discussion

The term “oligometastasis” is used to describe a transitional
or intermediate state between localized cancer and systemic
disease. Experience has shown that patients with oligome-
tastases can achieve prolonged progression-free intervals
or even cure when treated by surgical resection or radiation
of the tumors.> However, studies of oligometastases are
potentially biased by patient selection because these lesions
are characteristically identified by imaging in patients
undergoing regular and thorough follow-up, i.e., before
wide-spread metastatic lesions have developed. Nonethe-
less, preclinical study has suggested that tumor cells from
oligometastases are unable to metastasize to other organs.'
Thus, local control of oligometastases not only reduces tumor
burden and improves organ function but also prevents the

Figure | Pathological findings of the resected specimen.

Notes: The image shows the focal proliferation of cuboidal atypical cells with round nuclei and prominent nucleoli surrounded by fibrous tissue. Keratinization, plasmodesmata,
and glandular construction are absent (A). Tumor invasion of the sternum (B). Immunohistochemical staining for KIT protein was positive in nesting tumor cells (C). *Bone

trabeculae.
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Oligometastases from recurrent thymic carcinoma

Figure 2 Osseous metastases presenting as foot joint pain.

Notes: Magnetic resonance imaging performed after the patient developed joint pain shows bone lesions (low-signal areas are indicated by arrows) in the right tibia (A) and
talus (B). Bone scintigraphy shows no obvious lesion 8 years after palliative radiotherapy (C).

genetic evolution of the tumor cells, thereby delaying the
development of more aggressive metastases.

Organ-specific symptoms are less frequently produced by
thymic carcinoma than by thymoma, and most patients with
thymic carcinoma do not develop immunological manifesta-
tions such as myasthenia gravis.*’ This explains, at least in
part, why patients with thymic carcinoma tend to present with
advanced-stage disease. Moreover, the effectiveness of the
treatment of thymic carcinoma has not been proven with a
high level of evidence because this tumor is even rarer than
the highly uncommon thymoma. Thus, to obtain a larger
sample size and to share patient experience, thymic carci-
noma and its treatment are being investigated in international
collaborations and with the aid of case reports.

The clinical management of thymic carcinoma is similar to
that of thymoma. Our patient was initially diagnosed with an
undifferentiated carcinoma of the thymus; however, pathologi-
cal review indicated a squamous cell carcinoma of the thymus,
based on the 2015 World Health Organization classification.'?
Patients with metastatic or recurrent thymic carcinoma are
typically treated with chemotherapy or palliative-intent radio-
therapy. Platinum- and anthracycline-based chemotherapies
are mostly chosen and dose of curative-intent radiotherapy
is typically 50 Gy or more. However, there is no high-level
evidence supporting these treatment strategies as optimal.

Our patient underwent curative-intent surgery and concur-
rent postoperative chemoradiotherapy. Osseous metastases to
the tibia and talus were found 1 year later. Irradiation of the
metastatic sites with 50 Gy appears to have controlled the
disease, as there has been no evidence of progression during
the past 15 years. This is the first report of a progression-free

interval of such lengthy duration after the treatment of oli-
gometastases. In a previous report, we described a patient
with thymic carcinoma and brain and pulmonary metastases
in whom a long survival time was achieved with palliative-
intent radiotherapy and chemotherapy.” Chemotherapy
and radiation were used to treat the primary and metastatic
sites, with local control achieved for >8 years. However,
the patient died of pulmonary metastases despite six cycles
of chemotherapy, as his brain metastases could not be con-
trolled, nor his previously irradiated pulmonary metastases.
These two cases together suggest that oligometastases of
thymic carcinoma respond well to radiation therapy, which
may considerably prolong the survival of these patients.

Conclusion

Although reports on oligometastases may be vulnerable to
selection bias, the outcome of the patient described in this
report, who was treated by extended surgical resection of
the primary tumor and palliative-intent irradiation of the
osseous metastases, may encourage the local treatment of
oligometastases from thymic carcinoma.
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