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Abstract Unknown primary large cell neuroendocrine
carcinoma (LCNEC) in the mediastinum is extremely rare.
In this report, we present a case of a 53-year-old man with
superior vena cava (SVC) syndrome who developed
LCNEC in the middle mediastinum. His chief complaint
was facial edema. Chest X-ray revealed an abnormal sha-
dow in the right upper mediastinum. Computed tomogra-
phy (CT) scan of the chest revealed a 67-mm mass in the
middle mediastinum. Tumor invasion caused constriction
of the SVC. The patient underwent induction chemora-
diotherapy with vinorelbin and cisplatin and concurrent
radiation therapy. After induction therapy, the tumor size
decreased remarkably and was resected completely. The
pathological diagnosis was LCNEC.
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Introduction

Large cell neuroendocrine carcinoma is a relatively new
category of pulmonary neuroendocrine (NE) tumor. Travis
et al. proposed a three-grade, four-type scheme for classi-
fication of NE tumors of the lung with typical carcinoid
(TC) representing a low grade tumor, atypical carcinoid
(AC) representing an intermediate grade tumor, and
LCNEC and small cell lung carcinoma (SCLC) represent-
ing high grade tumors [1, 2]. The prognosis of LCNEC is
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known to be very poor. Recent clinical studies reported that
the 5-year survival rate of patients with LCNEC for all
disease stages was 40.3 % [3].

Although LCNEC was first detected in the lung, it
appears in various organs. Here we report a very rare case
of unknown primary LCNEC in the mediastinum.

Case report

A 53-year-old man was admitted to our hospital for close
examination of an abnormal shadow on chest X-ray and
computed tomography (CT). His chief complaint was facial
edema. He had no other notable examination findings. He
had smoked 25 cigarettes per day for 37 years. Chest X-ray
revealed a protruding solid mass in the right mediastinum.
Enhanced CT revealed a solid mass 67 mm in diameter
with severe constriction of SVC and invasion of pulmonary
artery in the middle mediastinum (Fig. la). PET/CT
revealed intense uptake (SUV ., 14.5) of the tumor
without any evidence of metastasis (Fig. 1c). Preoperative
examination of the brain was not performed. He did not
have obvious symptoms of brain metastasis.

The levels of tumor markers, such as CEA, CYFRA,
Pro-GRP, and IL-2 were normal. The patient subsequently
underwent EBUS-TBNA, but there was too little material
in the specimen to diagnose. Therefore, we performed
thoracoscopic biopsy and interpreted the findings as poorly
differentiated squamous cell carcinoma or large cell car-
cinoma. Thoracoscopic examination revealed that the
tumor had not originated in the lung; therefore, we spec-
ulated that the tumor had originated in the middle medi-
astinum. The patient received induction chemoradiotherapy
with cisplatin (40 mg/m?) on days 1 and 8, and vinorelbin
(25 mg/m?) on days 1 and 8, and concurrent radiotherapy
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Fig. 1 a Enhanced CT revealed a solid mass 67 mm in diameter with
severe constriction of SVC in the middle mediastinum. b Enhanced
CT following induction therapy showed 66 % reduction in tumor size.
¢ FDG-PET revealed intense uptake of the tumor without any

(total dose of 40 Gy). The chemotherapy cycles were
repeated every 21 days for two cycles. The venous occlu-
sive symptom disappeared in the early treatment phase.
Enhanced CT/FDG-PET following induction therapy
showed a partial response (66 % reduction in mass size)
(Fig. 1b), but without a remarkable change in FDG activity
from maximal standardized-uptake-value of 14.5 pre-ther-
apy to 14.1 post-therapy (Fig. 1d).

After 4 months of initial detection of the tumor, the
patient underwent tumorectomy with combined resection
of SVC. Vascular reconstruction was performed between
the left brachio-cephalic vein and the right auricular
appendage, and between the right brachio-cephalic vein
and the SVC with ringed polytetrafluoroethylene (PTFE)
grafts. The resected tumor was 18 mm in diameter, had
infiltrated SVC, but not been exposed to the lumen of the
SVC (Fig. le). Microscopically, tumor cells were large and
polygonally shaped, and had low nuclear to cytoplasmic

evidence of metastasis. d There was no remarkable change in SUV .«
after induction therapy. e The resected tumor had infiltrated SVC, but
not been exposed to the lumen of the SVC

ratio, coarse nuclear chromatin, and frequent necrosis. The
tumor cells were scattered, forming abortive rosette-like
structures. Immunohistochemically, the tumor cells were
positive for synaptophysin, epithelial membrane antigen
(EMA) and cytokeratin, but negative for thyroid tran-
scription factor-1 (TTF-1) and choromogramin A.

Although CT scan revealed more than 66 % reduction in
tumor size, most of the residual tumor cells were viable
pathologically. Since there was no histological basis to
suggest any primary organ of origin in the mediastinum,
such as thymic tissue, or any evidence consistent with a
lymph node metastasis, we labeled the tumor as an
unknown primary LCNEC in the mediastinum.

The patient had an uneventful recovery and was dis-
charged from the hospital on the 14th postoperative day.
However, he developed multiple brain metastases with
nausea and headache approximately 2.5 months postoper-
atively and he was treated with whole-brain irradiation.
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Unfortunately, he died of extensive brain metastasis 5 months
after surgery. At least, there were no other significant recur-
rences, including in the lung or local recurrence, in the
examination conducted 1 month before the patient’s death.

Discussion

Large cell neuroendocrine carcinoma is a new category of
pulmonary neuroendocrine tumor, whereas LCNEC in the
mediastinum is extremely rare. The majority of the repor-
ted causes of mediastinal LCNEC originated from thymus.
To the best of our knowledge, unknown primary LCNEC in
the mediastinum have been reported only 5 cases in the
literature including our cases to date [4-7] (Table 1).
Patient characteristics, treatments and prognoses are sum-
marized in Table 1. All patients were males. The mean age
of the 5 patients was 51.2 years (range 35-65). Three
patients were asymptomatic. Induction CDDP-based che-
motherapy was performed in 2 cases (nos. 2, 5), showing
partial response (PR). Although complete resection was
performed after induction chemotherapy, LCNEC recurred
shortly postoperatively in both cases. The median overall
survival was 11 months (range 2—13 months).

LCNEC is associated with poor prognosis due to high
propensity for early distant hematogenous metastases.
LCNEC and SCLC are categorized as high grade NE tumours
because of their poor prognosis compared with those of other
NE tumours of the lung.

Iyoda et al. reported 50 % postoperative recurrence rate
of LCNEC in the lung [8]. Since the biological character-
istics of LCNEC are similar to those of small cell lung
cancer [3], these cases are trend to treat with chemotherapy
regimens used for small cell lung cancer.

Previous reports suggest that perioperative chemother-
apy is necessary to improve survival in patients with
LCNEC of the lung. The 5-year survival rate of patients
who underwent perioperative adjuvant chemotherapy was
87.5 %, whereas that of patients who underwent surgery
alone was 58.5 % [9].

Some studies suggest that complete resection of pul-
monary LCNEC followed by adjuvant chemotherapy using
a regimen used to treat small cell lung cancer (platinum
plus etoposide) could yield good outcomes [10, 11]. Rossi
et al. reported a better survival for the 38 patients who
received adjuvant chemotherapy. The multivariate analyses
showed a better outcome for patients receiving a regimen
of SCLC (platinum-etoposide) than a regimen of NSCLC
(p = 0.0001) [10].

The role of neoadjuvant/adjuvant therapy for mediastinal
LCNEC has not been adequately assessed given the limited
number of reported cases. In the present case, induction
therapy followed by surgery led to a complete resection of
the tumor. However, the patient developed multiple brain
metastases soon after surgery. The high biological malig-
nancy grade of mediastinal LCNEC is clear from previously
reported cases. We think that adjuvant chemotherapy
should be administered to prevent distant metastasis.
However, in our case, the patient could not be administered
adjuvant chemotherapy because of his emaciation. When
considering the severe biological malignancy grade and the
frequency of brain metastases, prophylactic whole-brain
irradiation may be beneficial. However, there is no evidence
of the benefits of postoperative prophylactic irradiation in
cases of LCNEC. We should consider postoperative whole-
brain irradiation to prevent brain metastasis in the future.

Further study is warranted to determine the efficacy of
adjuvant therapy for mediastinal LCNEC.

Table 1 Unknown primary LCNEC in the mediastinum reported in the literature

References Age Symptom Mediastinalsite Ope Chemotherapy regimen RT Outcome

Sex Survival
Natsuhara [4] 50 Asymptomatic Middle - CPA ADM VCR etc. + DOD

M 13 months
Takezawa [5] 35 Asymptomatic Middle + CDDP BLM VP-16 (NA) etc. - DOD

M CR 12 months
Nojima [6] 65 Asymptomatic Anterior - CDDP + CPT-11 + AWD

M 11 months
Lukina [7] 53 Shortness of breath Posterior - NR NR DOD

M 2 months
Maeda 53 SVC syndrome Middle + CDDP + VNR (NA) + DOD

M CR 9 months

NR not reported, CR complete resection, NA neoadjuvant chemotherapy, AWD alive with disease, DOD dead of disease, CPA cyclophosphamide,
ADM adriamycin, VCR vincristine, CDDP cisplatin, BLM bleomycin, VP-16 etoposide, CPT-11 irinotecan, VNR vinorelbine
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Conclusions

We encountered a rare case of unknown primary LCNEC
in the mediastinal. It was radically resected following
induction therapy. The effect of induction therapy on
mediastinal LCNEC has not been adequately assessed. In
the present case, concurrent induction chemoradiotherapy
with cisplatin and vinorelbin plus radiotherapy was shown
to be effective. Induction therapy should be considered as
one of the treatment options for radical resection.
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