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Surgical resection combined with perioperative chemotherapy
for a patient with locally recurrent, previously stage IV thymic
small-cell carcinoma: A case report
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Abstract
An 83-year-old Japanese man visited our hospital with dyspnea and general fatigue.
Computed tomography (CT) revealed a tumor in the anterior mediastinum, bilateral
pleural effusion, pericardial fluid, and multiple liver nodules. We performed a
CT-guided tumor biopsy, and the patient was diagnosed with thymic small-cell carci-
noma, Masaoka–Koga stage classification IVb. The patient received four cycles of car-
boplatin and etoposide, and all lesions disappeared on CT. However, after 6 months,
CT revealed a recurrent tumor in the anterior mediastinum. After one cycle of rechal-
lenge chemotherapy, we performed extended total thymectomy followed by another
three cycles of chemotherapy. More than 2.5 years after the last chemotherapy session,
the patient’s carcinoma did not recur. Thus, this case suggests that salvage surgery
may be a treatment option for local recurrence of thymic carcinoma after complete
remission with chemotherapy, even in patients with stage IV cancer.
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INTRODUCTION

Thymic small-cell carcinoma is classified as a thymic neuro-
endocrine tumor (TNET) according to the World Health
Organization histologic classification.1 TNETs are extremely
rare malignant neoplasms, and their treatment remains
unestablished.2,3 Complete resection is reported as a prog-
nostic factor of TNETs. However, in such cases debulking

surgery does not increase overall survival, and chemother-
apy or radiotherapy alone do not significantly affect overall
survival,2,4 therefore multidisciplinary treatment, including
chemotherapy, radiotherapy, and surgery, should be consid-
ered for patients with advanced or recurrent thymic tumors.

We present the case of an elderly man with thymic small-
cell carcinoma, a TNET, where multidisciplinary treatment,
including chemotherapy comprising carboplatin (CBDCA)
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and etoposide (VP-16), and salvage surgery, was considered
effective.

CASE REPORT

An 83-year-old Japanese man visited our hospital with dys-
pnea and general fatigue lasting several weeks. No sig-
nificant findings were noted on physical examination.
Laboratory test results on admission were unremarkable,
except for an elevated neuron-specific enolase level of
18.1 ng/ml. Chest radiography revealed right-dominant
bilateral pleural effusion (Figure 1a). Computed tomography
(CT) revealed a partially enhanced tumor with a major axis

of 8 cm in the anterior mediastinum (Figure 1b,c), along
with bilateral pleural effusion, pericardial fluid (Figure 1d),
and multiple liver nodules (Figure 1e). Right pleural effusion
cytology revealed class V malignancy, suggestive of small-
cell carcinoma. The tumor was considered to be an inopera-
ble primary thymic tumor, and we performed a CT-guided
tumor biopsy. Histopathological examination of the biopsy
specimen revealed a sheet-like arrangement of atypical small
round cells with a high nuclear-to-cytoplasmic ratio and,
focally, tumor cell nuclear crush artifacts (Figure 2a). Immu-
nohistochemically, the tumor cells were diffusely positive for
pancytokeratin AE1/AE3, synaptophysin (Figure 2b), and
CD56 (Figure 2c), and focally positive for chromogranin A
but negative for CD5, cytokeratin 5, p40, PAX8, thyroid

F I G U R E 1 Imaging on admission. (a) Chest X-ray shows right dominant pleural effusion. (b, c) Plain chest computed tomography (CT) shows an 8-cm
mass in anterior mediastinum, which is partially enhanced by contrast-enhanced CT. (d, e) Plain CT shows bilateral pleural effusion, pericardial fluid, and a
liver nodule (arrow)

F I G U R E 2 Histopathologic findings of the primary tumor after needle biopsy. (a) By hematoxylin and eosin (HE) staining, atypical small round cells
with high nuclear-to-cytoplasmic ratio display a sheet-like morphology, and nuclear crush artifacts are indicated by circles (magnification �400). (b) By
immunostaining, the tumor cells are diffusely positive for synaptophysin (magnification �400). (c) By immunostaining, the tumor cells are diffusely positive
for CD56 (magnification �400)
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transcription factor-1, leukocyte common antigen,
NUT, CD99, and S100 protein (data not shown). The Ki-67
labeling index was 90%. The patient was diagnosed with
a primary thymic small-cell carcinoma, Masaoka–Koga
stage IVb.

The patient’s clinical course is shown in Figure 3a. We
administered chemotherapy with CBDCA and VP-16. After
four cycles of chemotherapy, all lesions disappeared on
CT. No fluorine-18 deoxyglucose accumulation was
observed on positron emission tomography/CT (data not
shown), and it was considered a complete response (CR).
However, CT performed 6 months later revealed a tumor
regrowth in the anterior mediastinum with an infiltrated
pericardium (data not shown). We diagnosed the patient
with local recurrence of the carcinoma and initiated chemo-
therapy with CBDCA and VP-16. After one cycle of chemo-
therapy, we performed extended total thymectomy and
partial resection of the pericardium. No pleural effusion or
pleural dissemination was observed, but the thymic tumor

was fixed to the pericardium. Pericardial fluid and pleural
lavage cytology examinations revealed class II malignancy.
The tumor was solid and approximately 23 � 16 � 15 mm
in size (Figure 3b,c). Pathological examination confirmed
small-cell carcinoma (Figure 3d) with pericardium infiltra-
tion, indicating an R0 resection. The patient received three
cycles of chemotherapy after surgery. More than 2.5 years
after the last chemotherapy session, the carcinoma had not
recurred (Figure 3a).

DISCUSSION

No standard chemotherapy regimen has yet been established
for thymic small-cell carcinoma because of its rarity and the
associated difficulties in conducting clinical trials. However,
CBDCA plus VP-16 chemotherapy has often been selected
in such cases, based on the treatment for small-cell lung
cancer.5 Based on a literature search, we found 14 reports of
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F I G U R E 3 Clinical course (a) and histopathological findings of the tumor (b–d). (a) Chest computed tomography scans. Second from left: 4 months
after initiation of chemotherapy, the tumor and pleural effusions disappeared. Third from left: 6 months after the confirmed complete response, a recurrent
tumor, approximately 2 cm in size, was observed in the anterior mediastinum (circle). Right: 2.5 years after the end of the treatment, the tumor had not
recurred. The levels of neuron-specific enolase (NSE) and pro-gastrin-releasing peptide (proGRP), tumor markers of small cell carcinoma, fluctuate with the
disease status. Data on NSE level after 25 months are not available. The orange and blue dotted lines on the graph represent the upper limit of normal for
proGRP (80.0 pg/ml) and NSE (12.0 ng/ml), respectively. (b, c) The resected specimen (b) and the cut surface (c) show that the tumor is solid and
demarcated. (d) By hematoxylin and eosin staining, atypical small round cells are seen proliferating in solid sheets with fine fibrovascular septa
(magnification �400)
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thymic small-cell carcinoma cases (Table 1). To the best of
our knowledge, ours is the first report of salvage surgery for
small cell thymic carcinoma including the long-term out-
comes. In 12 previously reported cases, the patients were
Japanese. Five of the 15 patients were treated with platinum
(cisplatin or carboplatin) plus VP-16 chemotherapy as initial

therapy. In cases of recurrence, salvage surgery was not per-
formed in any case.

In this case, we decided against adding radiotherapy to
the regimen owing to the patient’s age and CR to chemo-
therapy. However, the tumor recurred locally within
6 months. In cases of thymic tumors, reoperation improves

T A B L E 1 Previously reported cases of thymic small cell carcinoma

Initial therapy Therapy on recurrence

Case Age Sex Stage Surgery
Radiation
(Gy)

Chemotherapy
(no. of cycles)

Chemotherapy
(no. of cycles)

Other
therapy

Prognosis
after
diagnosis

1 Sumitomo
et al.8

72 F IVb – – CPA + VCR
+ ADR (ND)

– – Died after
10 months

2 Yano et al.9 66 M IVb Exploratory
resection

61.2 ADR (4) – – Died after
about 5.5 years

3 Yano et al.9 55 F III Complete
resection

– – CDDP+CPA
+ ADR + VCR

(2)

– Died after
about 9 years

4 Shimizu
et al.10

55 M ND Incomplete
resection

50 CDDP+VP-16 – – Alive
9 months

postoperatively

5 Morita
et al.11

50 F IVb – 50 CDDP+IFX
+ VP-16 (2)

– – ND

6 Ojika
et al.12

46 F ND Complete
resection after
chemotherapy

– CBDCA+VP-
16 (2)

– – ND

7 Kaneko
et al.13

71 F II Complete
resection

50 – CPA + ADM
+ VCR

+ CDDP+VP-
16 (ND)

– Died after
16 months

8 Iwata
et al.14

63 M II Complete
resection

50 – – – Alive
10 months

postoperatively

9 Igawa
et al.15

57 M IVb – – CBDCA+PTX
(4)

2) AMR (7) 3)
GEM (ND) 4)
CPT-11 (ND) 5)
CBDCA+PTX

(ND)

– Died after
2 years

10 Ejima
et al.16

71 M III Complete
resection

45 – – – ND

11 Itoga
et al.17

75 F IVb – – CBDCA+VP-
16 (4)

CBDCA+VP-16
(2)

– ND

12 Hashimoto
et al.18

71 M IIa Complete
resection

– – – – Alive 1 year
postoperatively

13 Qin et al.19 66 M IVa – 60 CDDP+CPT-
11 (6)

2) CDDP+CPT-
11 (5) 3) CDDP
+PTX (4) after
radiation therapy

4) anlotinib

Radiation
54 Gy

Alive 10 years
post treatment

14 Hemmati
et al.20

41 F ND Complete
resection

– – CDDP+VP-16
(ND)

– Alive 1 year
postoperatively

15 The
present
case

83 M IVb – – CBDCA+VP-
16 (4)

CBDCA+VP-16
(4)

Complete
resection after
1 cycle of

chemotherapy

Alive 2.5 years
post treatment

Abbreviations: ADM, adriamycine; ADR, doxorubicin; AMR, amrubicin; CBDCA, carboplatin; CDDP, cisplatin; CPA, cyclophosphamide; CPT-11, irinotecan; GEM, gemcitabine;
IFX, ifosfamide; ND, no data; PTX, paclitaxel; VCR, vincristine; VP-16, etoposide.
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the prognosis in relapse cases.6 Additionally, salvage opera-
tions have been performed for limited-disease small-cell
lung cancer in cases of relapse at the primary site with
resectable tumors.7 We therefore performed surgery in com-
bination with chemotherapy to prevent recurrence. Subse-
quently, the tumor has not recurred 2.5 years after the last
chemotherapy session.

In conclusion, we successfully treated an elderly patient
with unresectable thymic small-cell carcinoma. After the
first chemotherapy, his carcinoma recurred locally, but sur-
gical resection combined with rechallenge chemotherapy
was effective. This suggests that salvage surgery may be a
treatment option for local recurrence of TNETs after che-
motherapy, even in patients with stage IV cancer. It is
important to select the appropriate treatment method for
each individual case of a rare tumor. Further studies of treat-
ments for thymic small-cell carcinoma are warranted.
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