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Abstract Thymic cancer is a rare tumor, the optimal treat-
ment of which remains controversial. The efficacy of induc-
tion therapy in thymic cancer is unclear. A 51-year-old man
was diagnosed as having a poorly differentiated carcinoma
of the thymus with lymph node metastasis (stage IVb ac-
cording to the Masaoka staging system), through an echo-
guided biopsy. The patient was administrered cisplatin
(CDDP) combined with paclitaxel once per week for 4
weeks, under concurrent local radiation. Once a partial
response was achieved, the residual tumor was completely
resected, and bilateral mediastinal lymph nodes were
dissected. Histopathological examination of the resected
specimen showed no evidence of viable malignant cells. At
present, 15 months after surgery, the patient is doing well
and shows no signs of recurrence. This case demon-
strates that induction chemoradiotherapy with CDDP and
paclitaxel may be well tolerated and useful for patients with
advanced thymic cancer.

Key words Thymic cancer - Induction therapy - CDDP-
paclitaxel combination chemoradiotherapy

Introduction

Thymic cancer is generally an aggressive tumor that fre-
quently metastasizes and is associated with a low survival
rate."” Based on the small number of cases reported so far,
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it is difficult to determine which is the optimal therapy for
advanced thymic cancer.*” Up to the present, 16 patients
have reportedly been subjected to induction therapy for
thymic cancer,”™® but the efficacy of induction therapy
remains unclear. We present the case of a patient with
advanced thymic cancer in whom a complete pathological
response was achieved with intensive induction chemo-
radiotherapy, and discuss the usefulness of induction
therapy in thymic cancer.

Case report

A 51-year-old man was admitted to our hospital with a 3-
month history of dry cough, nausea, 7-kg weight loss, and
fever. His general condition was extremely poor, with ane-
mia and a temperature of 37.8°C. His Eastern Cooperative
Oncology Group (ECOG) performance status score was 0.
Tests for carcinoembryonic antigen (CEA), human chori-
onic gonadotropin (hCG), squamous cell carcinoma antigen
(SCC), a-fetoprotein (AFP), and Sialyl Lewis X-I (SLX)
showed no abnormal findings, but his level of neuron
specific enolase (NSE) was slightly elevated. The neurologi-
cal examination revealed no muscle weakness or cranial
nerve abnormalities. The superficial lymph nodes were not
palpable. Chest X-ray and chest CT (Fig. 1) showed a left
anterior mediastinal tumor, 9 X 6.4cm in size, extending to
the left pulmonary artery, the ascending aorta, and the left
upper lung. The superior mediastinal lymph nodes were
enlarged. An excisional echo-guided biopsy of the anterior
mediastinal mass was performed; light microscopic findings
of the biopsy specimen were compatible with the diagnosis
of a poorly differentiated carcinoma (Fig. 2). Immunohis-
tochemical staining of the malignant cells revealed the
tumor was positive for CD5,""” keratin, Ber-Ep4, NSE, and
periodic acid-Schiff (PAS). Some authors have reported
that immunoreactivity to CD5 can aid in the distinction
between thymic cancer and other lesions of the anterior
mediastinum."”” Systemic workups revealed no primary
sites. The patient was diagnosed as having stage IVb thymic
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Fig. 1ab. Chest computed to-
mography (CT) scan showing a
heterogenous mediastinal mass
(a, 9 X 6.4cm size) and an en-
larged mediastinal lymph node
(b, arrow)

Fig. 2. Microphotograph of the echo-guided biopsy specimen. The
findings were compatible with the diagnosis of a poorly differentiated
carcinoma. X50

cancer with lymph node metastases, according to the
Masaoka staging system.”

Induction chemoradiotherapy was provided in an at-
tempt to induce a reduction of the tumor with the aim
of complete resection. Informed consent for induction
chemoradiotherapy was obtained from the patient after
apprising him both of the risk of postoperative complica-
tions and of the improvement in resectability of his large
thymic cancer after such induction treatment. The patient
was administrered CDDP combined with paclitaxel once a
week per 4 weeks, under concurrent local radiation. The
doses of CDDP and paclitaxel were 25mg/body/wk and
80mg/body/wk, respectively. Radiotherapy was employed
with 10MV linac X-rays to the whole mediastinum (11 X
9cm in field size) with parallel-opposing portals at a dose of
2.0Gy daily for 5 days per week (total dose, 40Gy). The
chest CT (Fig. 3) taken after induction chemoradiotherapy

Fig. 3. Chest CT scan after induction chemoradiotherapy reveals
partial remission of the mediastinal mass (6 X 3.7 cm)

revealed a reduction of the tumor of approximately 61.5%
(partial response). Except for a slight peripheral neuritis,
no severe acute toxicity was observed during induction
therapy.

About 3 weeks after the end of radiotherapy, a median
sternotomy was performed. The tumor was completely
resected along with part of the pericardium, left pleura, left
phrenic nerve, and left vagal nerve, because these organs
were involved. The bilateral mediastinal lymph nodes
were also dissected. Histopathological examination of the
surgical specimen showed scar tissue with fibrosis and
hyalinization, but no evidence of viable malignant cells.
Postoperatively (3 weeks after the operation), the patient
received one cycle of consolidative radiotherapy (total,



24 Gy) with a combination of CDDP (125 mg/body, day 1)
and docetaxel (95 mg/body, day 1). We changed the chemo-
therapy from preoperative paclitaxel to postoperative
docetaxel, because of the slight peripheral neuritis induced
by paclitaxel. The consolidative radiation was delivered
with right and left posterior oblique portals without irradi-
ating the spinal cord. At present, 15 months after surgery,
the patient is doing well and shows no signs of recurrence.

Discussion

Thymic cancer is defined as a thymic epithelial tumor with a
high degree of histological anaplasia, obvious cell atypia,
and increased proliferative activity. The first formal report
of thymic cancer appeared in a study by Shimosato et al.”
in 1977. Since then, several studies have addressed the
clinical features, histology, immunohistochemical charac-
teristics,">'"**" and prognostic factors of this disease."* How-
ever, the optimal treatment for patients with thymic cancer
remains controversial. Some authors claim to have ob-
served complete or partial response using a platinum-
based combination chemotherapy.®” Suster and Rosai' ob-
served no obvious beneficial effects from chemotherapy,
and Kaseda et al.’ reported that bronchial arterial infusion
of CDDP followed by radiation should be considered as one
of the strong alternatives to systemic chemotherapy. Oth-
ers™™ have reported that radiotherapy prolonged the time
to local failure in the case of squamous cell carcinoma of the
thymus. Blumberg et al.* questioned the need for radical
surgery. Although the number of cases reported up to
now is too small to draw any conclusions, we feel that a
multimodality approach, including surgery, radiotherapy,
and chemotherapy, should be considered to improve the
survival of patients with thymic cancer.

On the other hand, stage IITA non-small-cell lung cancer
(NSCLC) has recently been the subject of attention to de-
termine whether the rates of resectability and long-term
survival can be improved by combined induction therapy.”
In fact, a few studies®”® have demonstrated that patients
with stage IIIA NSCLC treated with induction chemoradio-
therapy have a better prognosis than those who are not
treated. Considering the favorable outcome of induction
chemoradiotherapy in advanced NSCLC, patients with
advanced thymic cancer treated with chemoradiotherapy
followed by resection of the tumor may have a better
prognosis than those who are not treated in this way.

In the literature, 17 patients, including ours, have been
reported to have undergone a complete resection of the
thymus after induction therapy (Table 1).'® The average
age of the reported patients (12 men and 5 women) was 54.6
years (range, 21-70 years). The pathological types were
as follows: squamous cell carcinoma in 9 patients, poorly
differentiated carcinoma in 2 patients, undifferentiated
carcinoma in 2 patients, squamous cell carcinoma mixed
with small cell carcinoma in 1 patient, small cell carcinoma
in 1 patient, and papillary carcinoma in 1 patient. According
to the Masaoka staging system,” 6 patients were in stage III,

Table 1. Reported patients with advanced thymic cancer subjected to induction therapy followed by complete resection
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p/d ca, Poorly differentiated carcinoma; sq, squamous cell carcinoma; small, small cell carcinoma; undiff, undifferentiated carcinoma; pap, papillary carcinoma; Cx, chemotherapy; Rx, radiotherapy;

CDDP, cisplatin; VDS, vindesine; BLM, bleomycin; VP-16, etoposide; IFO, ifostamide; MMC, mitomycin; CBDCA, carboplatin; 5-FU, 5-fluorouracil; ADM, adriamycin; DNR, daunorubicin; Ara-

C, cytosine arabinoside; 6-MP, 6-mercaptopurine; MTX, methotrexate; VCR, vincristine; CPA, cyclophosphamide; PAC, paclitaxel; CR, complete response; PR, partial response; NC, no change;
comb.; combined resection; L, lung; BV, brachiocephalic vein; PN, phrenic nerve; PL, pleur; ST, sternum; PC, pericardium; VN, vagal nerve; RN, recurrent laryngeal nerve; V.C., viable cell in

resected tumor; DF, disease free; AWD, alive with disease
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6 patients were in stage IVb, and the stage was not men-
tioned for 5 patients. The methods of induction therapy
were chemotherapy in 10 patients, chemoradiotherapy in 6
patients, and radiotherapy in 1 patient. Of 16 patients re-
ceiving induction chemotherapy or chemoradiotherapy, 13
patients (81%) received a platinum-based combination
chemotherapy. The efficacy rate of induction chemoradio-
therapy was reported to be 100% (6/6),*'*"* indicating that
in all 6 patients, either a complete or a partial clinical
response occurred, or no pathological evidence of viable
malignant cells was found in the resected residual tumor. By
comparison, the efficacy rate of induction chemotherapy
was reported to be 60% (6/10).°”'*' Thus, induction
chemoradiotherapy would be a more effective treatment
for patients with advanced thymic cancer than single-
modality induction therapy. In 11 patients (65% ), combined
resection was necessary for complete resection. Nine
patients (53%) received postoperative adjuvant therapy:
chemotherapy in 3 patients, radiotherapy in 4 patients, and
chemoradiotherapy in 2 patients.

Weekly administration of low-dose CDDP-paclitaxel
with concurrent local radiation has been reported to im-
prove the outcome of patients with locally advanced inoper-
able NSCLC, with acceptable tolerance.” In our patient, we
applied this regimen to a poorly differentiated carcinoma of
the thymus, with remarkable effectiveness. We think that
paclitaxel is ideal for use in combination with both CDDP
and radiation, in view of its ability to strongly potentiate the
antitumor effects of both,” for patients with thymic cancer
as well as those with NSCLC.

In conclusion, induction therapy using CDDP and
paclitaxel combined with concurrent local radiation has
proved to be well tolerated and useful for patients with
advanced thymic cancer. Although we have presented only
one patient, we consider that this case may offer some use-
ful information regarding induction therapy for patients
with thymic cancer.
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