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Evolution of thymic malignancy management in Japan
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Abstract: Although surgery for the thymus began as early as 1940 in Japan, resection of a thymic epithelial
tumor continued to be challenging for clinical practitioners until the 1970%. Thereafter, introduction of the
Masaoka clinicopathological staging system, development of extended thymectomy procedure, advancements
in understanding of the pathological and biological characteristics of these tumors, and establishment of
The Japanese Association for Research on the Thymus (JART) led to significant progress in clinical practice
for treating affected patients. Presently, surgical resection procedures for thymic epithelia tumors are safely
performed for more than 2,000 patients each year in Japan, approximately 40% of which are achieved using
video-assisted thoracoscopic surgery (VATS). JART and Japanese clinicians are currently involved in global
collaboration research activities with the International Thymic Malignancy Interest Group ITMIG) and
International Association for the Study of Lung Cancer (IASLC).
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Japanese physicians began clinical practice and research
activities for thymic diseases as early as 1940, and have since
produced important achievements in this field that have
influenced medical professionals throughout the world.
This study provides a brief summary of the evolution in
management of thymic malignancy in Japan.

The first thymectomy procedure for a myasthenia gravis
(MG) patient in Japan was performed by Tashiro in Nagoya
in 1940, which was only 1 year after a report of thymoma
resection performed in a patient with MG presented by
Blalock. In contrast, the first thymectomy case in Japan
was not associated with a thymoma (1). In 1948, Tsuda of
Okayama University performed the first reported resection
of a thymic tumor in Japan, which was a dermoid cyst and
not a malignant tumor (2).

The first report of surgery for a thymoma came from

Tohoku University. In 1953, Kasai e a/. reported a series of
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21 cases of mediastinal tumors treated at their institution,
including one patient with a malignant thymoma who died
during the operation (3). Later in 1955, Urabe of Kanazawa
University reported their experience with surgery for two
patients with malignant thymomas and also reviewed 93
cases of mediastinal tumors reported in Japanese literature,
which included 2 benign and 3 malignant thymomas (4).
Thus, surgery for thymoma in Japan actually began in the
1950%.

Surgery for mediastinal tumors was the focus of
discussion at the annual conference of the Japan Surgical
Society (JSS) in 1962, with reports and investigations
presented by Hatano of Tokyo University (5), Takeda of
Osaka University (6), and Kasai of Tohoku University (7).
Hatano reported a review of 3,780 mediastinal tumors
presented in international literature, which revealed 401
thymic tumors, while 69 thymomas (8 benign, 55 malignant,
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6 unknown) were found in a search of Japanese studies. In
addition, 12 surgical approaches including thoracotomy,
median sternotomy, hemi-clam shell incision, and those
in various combinations were demonstrated. That review
also revealed difficulties with differential diagnosis of
mediastinal tumors from aortic aneurysms, pleural tumors,
and pulmonary disease. Takeda reported radiological
findings of mediastinal tumors, and showed the significance
of extrapleural sign in anterior mediastinal tumor cases
and also demonstrated the usefulness of venography.
Finally, Kasai reported a review of their experience with 66
mediastinal tumors, including 9 thymomas, of which 3 were
benign and the remaining 6 were malignant. Among the
6 malignant thymomas, surgical treatment was performed
for four cases, but complete resection was not achieved in
any. While a partial resection was performed in one and
exploratory thoracotomy in three cases. From this meeting,
the thymus and thymomas gained the interest of a large
number of Japanese surgeons.

Later, Takeda presented another report of experience
with 33 thymic tumor cases, including 13 thymomas, 2
thymic cysts, 1 seminoma-like tumor, 2 lymphosarcoma,
and 15 teratodermoid tumors in 1964 (8). That series
included an interesting experience with a thymic tumor that
showed diminished size after steroid administration. Based
on current knowledge, those observations can be explained
by a significant reduction in the lymphoid component
of a WHO pathological type Bl or B2 thymoma from
steroid administration. Watanabe at Keio University
presented a series of 67 cases of thymoma in 1965 (9).
MG, hematopoietic disease, and Sjogren’s syndrome were
associated in ten, six and one patient, respectively, and the
pathological characteristics of a thymoma in association
with MG revealed the significance of perivascular space.
Thus, Japanese clinicians made important progress in
the 1960’, though surgery for thymic tumors was still
challenging and experience was limited.

Thereafter, outstanding achievements were attained in
the field of pathology. Shimosato at National Cancer Center
in "Tokyo identified squamous cell carcinoma of the thymus
and reported experiences with eight cases in 1977 (10).
Later, the same group described comprehensive issues
regarding the pathology of thymic epithelial tumors, which
were helpful for both clinical and basic researchers (11).

Masaoka at Osaka University proposed a clinico-
pathological staging system for thymoma in 1981 (12),
which was based on staging systems presented independently
by Bergh and Wilkins. Masaoka combined their systems,
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which had three categories defined by invasion to adjacent
organs, pleural dissemination, and metastasis, and
reclassified them into five groups. It was rather surprising
that the Masaoka staging system, which was created from
experience with only 91 cases, had been the global standard
for more than 30 years. In addition, Masaoka et 4l. also
found thymic tissue distributed in the anterior mediastinum
outside of the thymus (13), which led to establishment of an
extended thymectomy procedure for MG (14). An extended
thymectomy through a median sternotomy remained a
common surgical procedure performed for MG as well as
resection of a thymoma irrespective of its association with
MG, though video-assisted thoracoscopic surgery (VATYS)
had become prevalent over the last 20 years.

As experiences in clinical practice accumulated
throughout the 1990’, significant progress was seen in
research of cases affected by thymic epithelial tumors.
Involvement of the great vessels was shown to be associated
with tumor recurrence and poor prognosis by Okumura at
Osaka University (15), and based on that along with other
reports, preoperative induction therapy for highly invasive
thymic epithelial tumors became commonly adopted in the
2000’ in Japan. During 1990’, controversy arose regarding
the clinical significance of the pathological classification
presented by Miiller-Hermelink at Wiirtzburg University,
which was later adopted by the WHO. Several studies
conducted by Japanese institutions independently confirmed
the significance of the WHO pathological classification
system regarding prognostic factors (16-18).

The Japanese Association for Thoracic Surgery (JATS)
had been conducting scientific surveys of thoracic surgery
cases since 1986, when the number of operations for thymic
epithelial tumors in Japan was only 506 (19). Thereafter,
according to steady advancements in understanding of
oncological and pathological factors of thymic epithelial
tumors, clinical practice including surgical treatment for
thymic epithelial tumors gradually expanded in the 1990’,
with the number of operations for thymic epithelial tumors
increased to 2,104 cases in 2014, a 4.2-fold increased over a
29-year period (19).

Following the introduction of VATS in the 1990, a
VAT'S approach for thymic diseases was started by several
institutions in Japan, as reported by Ando et 4/. (20). In the
2000, several Japanese surgeons produced methods for
sternal elevation (21-23), which might have prompted the
indication of VATS for thymectomy. Presently, a VATS
procedure is used in 40% of cases of thymoma resection in
Japan. Yoshino ez a/. at Kyushu University reported the first
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robotic-assisted thoracoscopic resection of a thymoma using
the da Vinci system in 2001 (24). More recently, Suda et 4.
reported a single-port thymectomy procedure with the da
Vinci system through a subxiphoid incision (25).

The Japanese Association for Research on the Thymus
(JART), which was established by Masaoka and colleagues
in 1982, participated in development of the ITMIG and
TASLC global retrospective database project to establish a
novel staging system using the TNM classification. Nearly
one-third of approximately 9,000 cases collected by this
global project were enrolled from the JART database.
Following establishment of the novel TNM staging system,
JART performed their own database studies and presented
several new findings, including the significance of chest
wall invasion by Masaoka stage III thymoma and number of
pleural disseminations in Masaoka stage IVa disease (26,27),
which suggested the necessity of future modifications of the
UICC TNM staging system.

Several academic societies, including JSS, JATS,
JART, Japanese Association for Chest Surgery (JACS),
and Japan Lung Cancer Society (JLCS), have promoted
clinical practice and research activities in regard to
thymic malignancies for more than 60 years, from which
universally accepted achievements have been presented. In
addition to progress in surgical treatment procedures for
thymic epithelial tumors, basic scientific research regarding
the mechanism of tumor immunology as well as analysis
of the genome are currently being pursued. In the near
future, immune check-point inhibitors against the PD-1/
PD-L1 pathway are expected to contribute to management
of highly advanced tumors, especially unresectable thymic
carcinomas. Furthermore, Japanese physicians and
researchers are now actively participating in a variety of
global collaborative studies to contribute to further progress
in understanding and effective treatment of thymic disease.
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