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Large cell neuroendocrine carcinoma (LCNEC) of the 
lung is a rare and aggressive tumor with poor prognosis. 
These tumors are among the most aggressive human 
malignancies. They are generally associa ted with rapid 
and disseminated tumor growth with a short survival [1].

The difficulties associated with histopathological 
evaluation of neuroendocrine tumors have led to an 
analysis of alternative markers to assist diagnosis and 
disease prognosis. Molecular alterations of neuroendo-
crine lung tumors provide important insights in diagnos-
tic criteria, classification and prediction of prognosis [1].

P53 tumor-supressor protein has crucial functions in 
cell cycle checkpoints and modulates important events 
such as G1 arrest, DNA repair and apoptosis. Mutations 
in the p53 gene could play important role in the genesis of 
carcinomas and have been shown to represent one of the 
most common molecular biological changes in lung car-
cinomas, including large cell lung carcinoma (LCLC) [2].

Imaging feature of large cell lung carcinoma (LCLC) 
is usually similar to peripheral lung tumors [3]. We point 
out difficulties in diagnosis of LCLC with unusual imag-
ing feature and unusual radiography response to che-
motherapy — complete regression. Our patient had 
large cell lung carcinoma propagated mostly in me-
diastinum with a little involving of lung parenchyma 
according to the radiological and CT-scan findings.

Clinical finding. Written consent was obtained 
from the patient for this study. Forty-nine-year old 
man, Caucasian, smoker habitant, 30 years/20 ciga-

rettes per a day, has noticed an enlarging right-sided 
supraclavicular mass without any other symptoms. On 
physical examination, there was a firm mass measu ring 
3.5 × 3.0 × 4.0 cm in the right supraclavicular area. Pa-
tient underwent partial right supraclavicular lymph node 
dissection under suspicion on lymphoma after confirm-
ing supraclavicular and mediastinal lymphadenopathy 
on a thoracal CT scan (Fig. 1). No other primary sites 
were identified and all the rest on thoracal and abdomi-
nal CT scans was within regular range. After 6 cycles 
of chemotherapy (Gemcitabin, Cysplatin) complete 
response was achieved (Fig. 2).

Pathology and immunohistochemistry. Lymph 
node tissue samples were fixed in 10% buffered forma-
lin and dehydratated in upgrading alcohols and xylene, 
and hematoxylin-eosin stained. The formalin fixed and 
paraffin-embedded tissue sections were deparaffinised 
and pretreated according to manufacturer recommenda-
tion. Immunostaining was performed by incubating tissue 
sections with appropriate antibodies: mAb mouse anti-
human cytokeratin/AE1/AE3, mAb mouse anti-human 
p53, mAb mouse anti-TTF-1, mAb mouse anti-human 
EMA, polyclonal rabbit anti-human synaptophysin, 
mAb mouse anti-human chromogranin A, mAb mouse 
anti-human neuron-specific enolase (NSE), mAb mouse 
anti-human CD56 (NCAM), mAb mouse anti-human 
CD57, polyclonal rabbit anti-PGP9.5, for 60 min at room 
temperature in humidity chamber, using the streptavidin-
biotin technique (LSAB+ Kit, Peroxidase Labeling, DAKO 
Cytomation, Denmark). Antigen-antibody complexes 
were visualized with 3-amino-9-ethylcarbasole (AEC) or 
diaminobenzidine hydrochloride (DAB) (DAKO Cytoma-
tion, Denmark) substrate solution. The cell nuclei were 
stained with Mayer’s haematoxylin. The control stainings 
included omission of the primary antibodies.
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Fig. 1. Contrast enchanced CT. Tumor mass and mediastinal 
lymphadenopathy

Fig. 2. Contrast enchanced CT after 6 cycles of chemotherapy 
(Gemcitabin, Cysplatin): complete response was achieved

Genetic analysis of p53 mutations. We have 
analyzed p53 gene mutations by polymerase chain 
reaction and DNA sequence analysis of exons 5, 6, 7, 
8 and 9. DNA was purified from the paraffin-embedded 
tumor tissue sample, using xylene extraction of the 
paraffin, followed with the standard proteinase K 
digestion and phenol/chloroform extraction method.

Each polymerase chain reaction was performed us-
ing 100 ng of genomic DNA. Primers sequences flanking 
exons 5–9 of the p53 gene were chosen according to 
previously reported data [4]. PCR products for exons 5, 
6, 7, and 8/9 were 325, 230, 139, and 330 bp long, re-
spectively. Obtained PCR products were subsequently 
sequenced using ABI Prism BigDye 3.1 sequencing 
system, according to manufacturer protocol.

Pathological finding. Round or oval closely 
packed tumor cell involved diffusely lymph node 
parenchyma. Cytoplasm was abundant with central, 
oval, pale convoluted nuclei and prominent nucleoli. 
Morphological pattern indicated diagnosis of large cell 
non-Hodgkin’s lymphoma.

Immunohistochemistry. Tumor cells (Fig. 3, a) 
expressed cytokeratin AE1/AE3, epithelial membrane 
antigen (EMA) (Fig. 3, b) and thyroid transcription fac-
tor-1 (TTF-1) (Fig. 3, c) without thyreoglobulin posi-
tivity. Further, tumor cells expressed neuroendocrine 
markers: synaptophysin, chromogranin A, neuron-
specific enolase (NSE), CD56/NCAM (Fig. 3, d), 

CD57/Leu-7 and protein gene product 9.5 (PGP9.5). 
P53 was also expressed. Diffuse large cell lymphomas 
of B and T cell origin were excluded. Final diagnosis 
of large cell lung neuroendocrine carcinoma (LCLC) 
was established. This diagnosis was confirmed by the 
second opinion of two pathologists.
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Fig. 3. Morphology and immunohistochemistry of the tumor. 
a, Lymphoepithelial-like carcinoma deposit in lymph node, H&E 
staining; b, immunohistochemical staining of EMA proved epithelial 
origin of tumor; c, immunohistochemical staining of TTF-1 with high 
nuclear positivity (lung carcinoma origin); d, CD56 expression gives 
evidence for neuroendocrine diffe rentiation; X 40
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Genetic analysis. Direct sequencing analysis of 
exon 6 of the p53 gene revealed ATC to ACC mutation 
at codon 195. Sequence is presented on Fig. 4. This 
missense mutation is associated with an amino acid sub-
stitution of threonine for isoleucine and it is registered as 
a somatic mutation on the IARC p53 mutation database.

CT finding of most lung large cell carcinomas is 
frequently as single, peripheral mass or nodule with 
irregular shape and margins and signs of lobulatin 
without bulky lymphadenopathy or cavity formation 
[5]. According to one study, only three of 41 analyzed 
large cell lung carcinomas with neuroendocrine dif-
ferentiation were with peripheral lymphadenopathy 
clinical features [6, 7]. The prominent CT feature of 
described case was bulky lymphadenopathy with small 
irregular tumor mass unseparated from lymph nodes.

TTF-1 tissue-specific expression in lung and thy-
roid tumor cells has recently been used as a marker for 
the differential diagnosis primary from metastatic lung 
carcinoma. Its expression could be found in small- and 
non-small lung carcinoma and in some benign lung 
tumors of alveolar epithelial origin [8–11]. Neuroen-
docrine differentiation of lung carcinoma could be 
established if one or two neuroendocrine markers are 
expressed in tumor cells [6, 7].

Mutations of the p53 tumor suppressor gene are de-
tected in up to 50% of LCLC and are closely associated 
with smoking. These mutations occur mostly in the re-
gions between exons 5 and 8 with recognized hotspots 
located at codons 157–158, 175, 245–249, 273, and 282 
[12]. In the present study we have detected mutation at 
codon 195 of p53 exon 6. Mutation was T to C transition 
and resulted in substitution of threonine to isoleucine 
in p53 protein. This type of mutation at codon 195 was 
previously reported in lung cancers [13, 14] and also in 
ovarian cancer, brain tumors, and adenocarcinoma of 
Barrett’s esophagus. It has been demonstrated that 
p53 with Ile195Thr mutation lacks the transactivation 
function and has extremely low ability to suppress cell 
growth, thus displaying the loss of tumor suppressor 
activity [15]. Among neuroendocrine tumors in the lung, 
p53 gene alterations occur frequently in LCNEC and 
small cell carcinoma, but are rare in typical and atypical 
carcinoids [11, 16]. Tumors possessing p53 mutations 
usually behave clinically in a more aggressive manner.

In conclusion, multidisciplinary approach in dia-
gnosis of lung carcinoma is useful for final diagnosis.
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Fig. 4. Direct sequencing analysis of exon 6 of the p53 gene revealed ATC to ACC mutation at codon 195


