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INTRODUCTION
Lung cancer is a very serious problem of the Indian subcontinent, 
especially in the lower socioeconomic subgroups. As per the ICMR 
registry of 2002, in Indian population lung cancer is the 5th most 
common tumour and 2nd most common tumour in the males. It 
accounts for 6.9% of new cancer cases detected each year [1]. As 
per the national cancer registry programme in 2013 ICMR projected 
and estimated 11.49 lac cases of lung cancer in 2015 and around 
17.3 lac cases by 2020 [2]. Recently it has been observed that 
Lung cancer deaths are declining in men, and the death rate in 
women has plateaued secondary to decrease in smoking. There 
are many aetiological factors involved in the genesis of a primary 
lung carcinoma like smoking active or passive, biofuel/biomass gas 
exposure, certain dyes in aerosol [3].

Another group of thoracic tumours apart from lung is the aggressive 
pleural malignancy, Malignant Pleural Mesothelioma (MPM). It is 
related to exposure to mineral fibers, particularly asbestos, with a 
latency period of approximately 40 years between fiber exposure 
and disease presentation [4,5]. It arises from the mesothelial lining of 
the pleura and requires morphological assessment and correlation 
with the clinical and radiologic findings, immunohistochemistry (IHC) 
and molecular tests (Next Generation Sequencing or NGS) which 
have been developed more recently.

The third group regarding lung lesions which raises a concern is the 
metastasis to the lungs which can mimic the primary lung tumours. 
This needs to be taken into consideration as lung is a metastasizing 
site for almost every tumour of the body. Infact it has been seen 
that a breast adenocarcinoma can be mistaken as lung primary 
or even a tubulopapillary pattern of mesothelioma, glycogen rich 
tubular pattern of mesothelioma can be mistaken for a lung primary 
adenocarcinoma or metastasis. Hence a big diagnostic dilemma for 
a practicing pathologist is the inability to identify the site of origin 
of neoplasms even in the era of advanced imaging techniques, 
immunohistochemistry, and molecular tests [6-8].

The pathological approach to lung lesions should always be based 
on mainly three points:

1) Age, sex and profession of the patient; 2) Radiological and 
clinical findings; and 3) Histopathology . The age and the sex of 
the patients gives us a pointer regarding the type of primary or 
metastasis that we can suspect and for which we can perform 
Immunohistochemistry (immunos) or IHC) and molecular factors and 

cytogenetic tests (impact). For example primary adenocarcinoma 
lung is seen commonly in non smokers and in Indian scenario the 
female population, while Squamous Cell Carcinoma (SCC) favours 
males who are the predominantly smokers in our Indian society, 
although in recent times this distinction has blurred as both males 
and females in urban and rural society smoke bidi, cigarettes or 
cigars or are exposed to biomass gas or fuel [9,10].

Clinical history is important to rule out metastasis from ovaries and 
breast in females and prostate and testis (although rare) in males. 
History won’t be of much consequence in germ cell tumours except 
for the age. A history of working on ships or with asbestos for long 
is a big pointer for suspicion of mesotheliomas.

Radiologically a CT or an X-ray becomes important while making a 
diagnosis. For example multiple bilateral round lesions in lung a.k.a 
the cannon ball appearance generalised effusion or collapsed lung 
or mass points towards metastasis [11]. Loculated pleural effusion 
and septal thickening points towards a MPM. Even in a primary 
lung tumour whether the CT shows ground glass opacity or a solid 
lesion holds a lot of importance in diagnosing an Adenocarcinoma 
in Situ (AIS) or Minimally Invasive Adenocarcinoma (MIA) versus an 
invasive adenocarcinoma [12]. It is of great importance to note that 
these entities usually do not present with any clinical findings but are 
diagnosed on suspicion or even incidentally.

As a thoracic pathologist one should always advice the surgeon 
to submit touch imprints to cytology before submitting the biopsy 
however it is important to be gentle with the touch imprints or else 
the biopsy may yield nothing. Another important message to be 
conveyed to the surgeon is the adequacy of the specimen both for 
histopathology, cytology and molecular factors. One more thing to 
be kept in mind by the surgeon especially in the case of mesothelial 
tumours is that minimum five cores including the surrounding deeper 
tissue and muscle should be sampled to determine the extent of 
invasion of the tumour [13].

For any thoracic pathologist the most important finding is the 
gross and microscopy with help from the cytologist. Generally it 
is advisable to not make rare diagnosis or definitive pattern based 
diagnosis on a biopsy, for that a resection specimen is always 
preferred. For diagnosis on a biopsy specimen one needs to keep 
in mind the limited amount of specimen available hence one has to 
be judicious in the use of sections for IHC and molecular factors. 
Also, to be kept in mind here is the extreme urgency of reporting a 
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ABSTRACT
Lung cancer is a very serious problem of the Indian subcontinent, especially in the lower socioeconomic subgroups. As per the 
ICMR registry of 2002, in Indian population lung cancer is the 5th most common tumour and 2nd most common tumour in the 
males. It accounts for 6.9% of new cancer cases detected each year. Since lung is a metastatic site for almost all the cancers in 
the body there is a great confusion in diagnosing a primary from metastasis or pleural tumour. Hence, this short review aims to 
throw some light on the salient features and the approach. All pubmed indexed articles present online and in English were read and 
then summarised in this paper. There were many overlaps morphologically in pleural tumours, lung primary and metastasis and 
morphology apart IHC and molecular factors play a great role in its diagnosis as is discussed in the article.
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Squamous Cell Carcinoma
Not many changes have been proposed in the SCC as far 
as morphology goes. Histomorphologically keratinization and 
intercellular bridges between cells are the two most important 
diagnostic features. The cell of SCC has a well defined membrane. A 
few important points to be kept in mind are that presence of keratin 
is no more a prognostic parameter. A tumour with greater than 50% 
basaloid component is termed as a basaloid carcinoma irrespective 
of the keratinization [28]. The initial morphological classification of 
clear cell, papillary, solid have been removed and now only terms like 
keratinized, non-keratinized and with basaloid features if basaloid 
component less than 50% is used. Clear cell is no more a type of 
SCC instead it’s described a tumour with clear cell features [28]. A 
diagnostic pitfall here is p16 positivity. Although not very specific 
marker yet a metastasis of p16 positive oropharyngeal carcinoma 
should always be ruled out. Another thing to be remembered is 
that many a times an adenocarcinoma may have squamoid cells. 
If adeno and squamous both components are present greater than 
10% then a tumour can be labeled adenosquamous carcinoma. 
Here it is also to be remembered that adenocarcinoma and 
squamous carcinoma will be present as two distinct regions, rarely 
intermingling with each other. Of course when in confusion IHC and 
molecular factors markers will prove to be of great helpers [29,30].

Another important parameter which is being taken into consideration 
is the tumour budding in lung cancers. An article correlating tumour 
buds in SCC lung with prognosis considered three Infiltrative (IFN) 
patterns of tumour margin in lung, IFNa was broad based smooth 
tumour edge expanding into the surrounding stroma, IFNc was the 
actual budding and infiltration of either single cells or nests of at 
least 4 cells into the surrounding stroma (this numerical criteria varies 
from organ to organ) while IFNb was in between a and c [30].

Neuroendocrine Tumours (NET)
This group contains the Small Cell Lung Carcinoma (SCLC)- Pure 
and combined, Large Cell Neuroendocrine Carcinoma (LCNEC) and 
Carcinoids-Typical and atypical. To highlight the salient  features 
morphologically and genetically, carcinoid is different from other two 
tumour groups. While usually LCNEC and SCLC are high grade, 
carcinoid is low grade. SCLC and LCNEC are more common in 
smokers as compared to a carcinoid. There may be epithelial 
component in SCLC or LCNEC. Mitosis 2-20/2 mm2 and necrosis 
help in making a diagnosis of atypical carcinoid tumour [33].

While typical carcinoids are more common in the lung, the mediastinum 
has prevalence for atypical carcinoids. While a typical carcinoid has 
characteristic salt and pepper nuclei, no nucleoli, less than equal to 
2 mitosis per 10 high power field and no necrosis, atypical carcinoid 
has 2-10 mitosis/10 high power field and focal necrosis present [34]. 
Carcinoids both typical and atypical exhibit an organotypic pattern 
and atypical carcinoid does not show much pleomorphism. However, 
one should keep in mind the fact that atypical carcinoids are prone 
to metastasize regionally. In some cases late metastasis as long as 
after 10 years have been seen in carcinoids so a long term follow-up 
is required. Another important feature for carcinoids is that carcinoid 
syndrome is more common in gastric lesions than lung. Important 
pitfalls one should keep in mind while diagnosing carcinoids is 
presence of DIPNECH (Diffuse Intrapulmonary Neuroendocrine Cell 
Hyperplasia) and tumour lets [35].

SCLC is specific to smokers and old age males probably 65 years. 
It can have separate or intermixed adenocarcinoma or squamous 
carcinoma element and is mainly central and very well responds 
to chemotherapy. It shows excess of nuclear moulding round to 
spindly coarse granular chromatin inconspicuous nucleoli scant 
cytoplasm and as is said 2-3 times the size of a lymphocyte. A very 
important point to note here is that a 10% cut-off for component is 
there only for presence of a large cell carcinoma in a small cell lung 
cancer to call it Small cell/large cell carcinoma combined. For other 

biopsy, as the resection and further management depends on what 
one finds on biopsy [13,14].

Primary Carcinoma Lung
It is hence important to discuss a few salient points of lung primaries, 
metastasis and pleural tumours in brief.

Adenocarcinoma Lung
The recent WHO classification (2015) has made quite a few significant 
changes in the lung adenocarcinoma category which would not be 
explained in detail but highlight the important changes. WHO now has 
adenocarcinoma in situ and minimally invasive adenocarcinoma as well 
defined terms with specific diagnostic criteria’s. WHO classification 
of lung tumour involves the tumour size cut-off and any evidence of 
invasion [15]. A size less than equal to 3 cm without any invasion, 
with predominantly non mucinous epithelium or lepidic pattern is 
classified as AIS while tumour less than equal to 3 cm in size but with 
a focus of invasion greater than equal to 5 mm with predominantly 
non mucinous cells, may be lepidic but without stromal desmoplasia, 
necrosis or Lymphovascular Invasion (LVI) is classified as MIA. A catch 
for inexperienced pathologists who may confuse atypical hyperplasia 
or simply reactive changes in alveoli to AIS is that the cell morphology 
in AIS is relatively monomorphic or one toned, not much pleomorphism 
can be seen when compared to AAH or reactive lung lesion. However it 
is always important to correlate findings with the CT findings to analyse 
the presence of solid foci in a ground glass lesion. Also frozen sections 
should be processed and IHC done whenever in doubt [16-18].

Frank adenocarcinomas of the lung can have various histological 
patterns. Histological subtypes of lung carcinoma give a pointer 
towards the prognosis of the tumour, e.g., Lepidic has good 
prognosis, papillary and acinar have intermediate prognosis 
micropapillary, solid, cribriform, poorly differentiated have poor 
prognosis [19]. In any carcinoma we have to mention the pattern 
percentage as the predominant pattern with other patterns 
mentioned only in 5% increments. An important point to remember 
in lepidic growth pattern is that to measure lepidic component.

If invasion present focally, it is easy to measure with a ruler the width 
of the invasion site; however in multiple invasions in a field one takes 
the tumour diameter and multiply it with the average percentage 
of the lepedic growth pattern. A point to mention here is that a 
greater than 3 cm tumour with lepedic pattern but with no invasion 
should be reported as suggestive of lepedic carcinoma/suspicious 
of lepedic carcinoma [20-22].

Another important thing to be kept in mind is the fact that a solid 
carcinoma is a adenocarcinoma or a squamous carcinoma with 
poorly differentiated features. Histomorphologically to differentiate 
a solid carcinoma and adenocarcinoma at least two high power 
field of greater than equal to five intra cytoplasmic vacuole/mucin 
containing cells should be seen [23].

Terms like clear cell and signet ring cell have been removed from the 
classification and they are just described as clear cell or signet ring 
cell changes. Mucinous cystadenoma has now been made a part of 
colloid carcinoma [24-26].

STAS (Spread Through the Airways) is a new histomorphological 
finding which indicate poor prognosis even in grade 1 
adenocarcinomas. Tumour cells in clusters or singly found in the 
airspaces of normal surrounding alveoli suggest spread of tumour 
to surrounding area even when morphological evidence of infiltration 
like breach of alveoli wall etc., is not there. The reason behind this is 
still being researched upon [25].

When invasion is being considered another thing to be kept in mind in 
the recent times in presence of extratumoural vascular invasion which 
increases chances of metastasis and reflect poor prognosis [27].

The best method to differentiate between a MPM, metastasis and 
primary is molecular factors and IHC have been discussed later.



www.jcdr.net	 Neema Tiwari, Lung Primary Versus Metastasis

Journal of Clinical and Diagnostic Research. 2019 Apr, Vol-13(4): EE01-EE05 33

components any percentage of adenocarcinoma or squamous 
carcinoma is a combined SCLC [36]. Brain metastasis is very 
important so prophylactic cranial irradiation is a must in SCLC [37].

LCNEC is diagnosed when the tumour has high grade features 
like necrosis geographic, mitosis and presence of cells resembling 
small cell but with clumpy chromatin, nucleoli present and 
moderate eosinophilic cytoplasm. It is a poorly differentiated 
tumour which could even be of a prior adeno or squamous origin 
so IHC is very important.

Large Cell Neuroendocrine Carcinoma (LCNEC)
It is safe to say that this diagnosis is more of exclusion. Basaloid 
carcinoma has become a subpart of SCC, lymphoepithelial tumours 
being classified into “others” and rests all the tumours being called 
as undifferentiated forms to be ruled out by IHC. LCNEC has been 
grouped under neuroendocrine tumours. Rhabdoid and clear 
cells which were initially cell types have now been removed and 
are mentioned as morphological features while reporting. If IHC 
give either a p40 or a TTF1 positive then a diagnosis of carcinoma 
favouring SCC or adenocarcinoma or a null phenotype when both 
negative will be rendered. Molecular tests show that an IHC positive 
adenocarcinoma and null phenotype show adenocarcinoma specific 
molecular pattern while a squamous marker positive on IHC shows 
a squamous signature on molecular testing [31,32].

Sarcomatoid Carcinoma
This is more of a resection diagnosis. The important points to 
remember are its types which can be a pleomorphic sarcoma 
with giant cells or spindle cells, a carcinosarcoma with epithelial 
elements with sarcoma and commonly found especially in young 
a pulmonary blastoma. These mostly confuse with metastasis of a 
spindle cell neoplasm from soft tissue or a spindle cell carcinoma 
etc., Pleomorphic sarcoma is now being seen as an extension of 
SCC or adenocarcinoma which has very poor differentiation due to 
presence of specific molecular markers [37].

MALIGNANT PLEURAL MESOTHELIOMA 
(MPM)
The diagnosis of malignant mesothelioma depends on the clinical and 
radiological findings in conjunction with pleural fluid cytopathology 
and pleural biopsy. It is important to distinguish well differentiated 
epithelioid mesothelioma from reactive mesothelial proliferation, 
sarcomatoid or desmoplastic mesothelioma from reactive 
pleural fibrosis, and epithelioid mesothelioma from metastatic or 
pseudomesotheliomatous carcinoma, usually adenocarcinoma 
[38,39]. IHC has proven its utility in the past decade however despite 
many antibodies showing potential, it is generally agreed that no 
antibody shows absolute specificity or sensitivity for either of these 
tumour [40]. Therefore, each laboratory dealing with mesothelioma 
cases on a regular basis has developed its customised panel of 
antibodies for diagnosis [41,42].

Clinically an MPM encases the lung and might present with effusion. 
Radiologically, a very pertinent finding is loculated effusion and septal 
widening with or without infiltration. It is imperative in diagnosis of a 
MPM to have a deep adequate biopsy specimen for diagnosis. The 
ideal situation is to get a minimum of five biopsies which are large 
and deep sampling the parietal pleural and the surrounding soft 
tissue. An important feature to remember here is that sarcomatoid 
mesothelioma rarely sheds in the pleural fluid hence on cytology 
findings may reveal a negative pleural fluid diagnosis [43].

To histologically classify a MPM the three important types are: 
a) Epitheloid type; b) Sarcomatoid type; c) Biphasic or mixed 
[43,44]. Epithelioid morphology has cells with ample eosinophilic 
cytoplasm and hyperchromatic nuclei with inconspicuous nucleoli. 
The secondary patterns seen in a epithelioid MPM comprises of 
tubulopapillary, solid, trabecular, at times psammoma bodies may be 

present. A sarcomatoid type mimics fibrosarcomas, SFT or synovial 
sarcoma. The biphasic pattern has 10% of each sarcomatoid 
and epithelioid component. Another important MPM which is a 
diagnostic pitfall is the Desmoplastic MPM which has pattern less 
bands of dense collagen and mimics benign fibrous pleuritis or a 
stromal nodule [45,46].

Some rare types seen are micropapillary, adenomatoid, microcystic, 
clear cell, transitional, deciduoid, Small cell lymphohistiocytic, 
pleomorphic. The deciduoid, pleomorphic and sarcomatoid are the 
prognostically poor MPM’s [47].

METASTASIS
The need to diagnose the site of origin of metastatic neoplasms has 
lead to development of variety of IHC tests and molecular methods. 
However, these ancillary methods cannot entirely substitute the 
information provided by careful examination of haematoxylin-eosin-
stained histologic slides with careful clinical correlation [47,48].

We need to approach any suspected case of metastasis systematically 
beginning with the clinical details like age, sex, addictions, work 
environment any exposure to dyes, radiation, asbestos, smoker, 
non-smoker, etc. Then come the radiological or imaging studies for 
example in a lung primary we see for ground glass opacities (favouring 
an AIS/MIA) over solid nodule, or pneumonia like pattern common 
for mucinous adnocarcinomas, multiple intrapulmonary mets with 
military spread which can confuse with a miliary Tuberculosis or 
at times a cannon ball metastasis of lung. Then comes the gross 
pathology, type of tumour cell, tumour pattern and IHC. Grossly a dirty 
variegated tumour can be an yolk sac tumor, embryonal carcinoma, a 
pigmented black surface could be a melanoma, tan or golden yellow 
tumour could be renal or adrenocortical carcinoma. Consistency of the 
metastasis can also give a hint towards the primary site of the tumour. 
Fish flesh consistency is common in lymphomas and sarcomas. Hard 
consistency or large areas of calcification points towards a bony met 
while a soft mucinous tumour has lots of mucin, myxoid tumours can 
be cartilaginous or other myxoid sarcomas [49-52].

Microscopically, a tumour with mucin can be a primary invasive 
mucinous lung carcinoma or a met from pancreas and upper GIT. 
Mets from colorectal carcinomas have a lot of dirty necrosis, breast 
adenocarcinoma can cause lots of confusion with a primary lung, 
prostate and renal have a more blander cell morphology and clear 
cytoplasm, oncocytic tumours can be renal origin, adrenocortical 
or neuroendocrine, lymphomas can be confused with small cell 
tumours as far as morphology goes. Presence of pigment in a 
tumour might point towards melanoma. Presence of a cigar shaped 
nuclei and dirty necrosis is a colorectal carcinoma, spindle cells 
could be a primary lung soft tissue tumour or metastasis from 
sarcoma. Sometime neuroendocrine tumours also have a benign 
spindled morphology. Herein, lies the role of IHC and molecular 
factors [Table/Fig-1] [53-55].

IMMUNOHISTOCHEMISTRY, MOLECULAR 
factors AND CYTOGENETICS
Discussing in brief the various immunostains and molecular factors 
used in primary lung cancer we know that the important stains which 
one has to perform to confirm a diagnosis is TTF1 and Napsin A in 
adenocarcinoma lung while p40 and p63 is useful to diagnose SCC. 
One combines the findings with the molecular factors results of 
Epidermal Growth Factor Receptor (EGFR), Anaplastic Lymphoma 
Kinase (ALK1), and off-late ROS, RET, K-Ras which are diagnostic 
as well as prognostic. These molecular mutation or driver mutations 
enable targeted therapy of the cancer. There are EGFR inhibitors 
being used for treatment from first generation to third generation drugs 
have been used and now antibody is being tested on cancer cells. 
Mutation of exon 19 and 20 is the most common to be studied to 
assess resistance or response to EGFR inhibitors. ALK positivity also 
is a good response indicator. Small molecules selectively inhibiting 
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k-ras G12C, a poor prognostic mutation and immune check point 
inhibitors are also being used. PD-L1 is another marker being studied 
from the point of better immunotherapy response in tumours which 
have that mutation [56].

P63, p40 are two very important stains to diagnose SCC where 
p40 is most specific, CK5/6 can be done for epithelial tumours. An 
important caveat to remember is to confirm the absence of EGFR or 
ROS etc on IHC by performing a FISH always [56].

The neuroendocrine tumours including SCLC have a marker panel 
of CD56, Chromogranin A, Synatophysin and off late another 
marker INSM1 is being used which gives nuclear staining and is 
a very specific stain for neuroendocrine tumours. CD 56 can stain 
macrophages and at times epithelial elements too. Another gene 
being studied in great detail in specially SCLC is ASCL-1 which 
encodes Basic Helix-Loop-Helix (BHLH) family of transcription 
factors. It is also being studied in medullary thyroid carcinomas [57]. 
One important point to remember is that presence of a morphological 
neuroendocrine area in a NSCLC, which is not proven on IHC, 
the pathologist should label the tumour adeno/squamous with 
neuroendocrine features and in tumours NSCLC, with positive IHC 
we should label it as NSCLC with neuroendocrine differentiation. 
In a large cell neuroendocrine morphology with negative IHC the 
pathologist it is LCNEC with NEM (Morphology) while in positive IHC 
the term neuroendocrine differentiation should be used [56].

Coming to mesothelial tumours, few common IHC markers used here 
are Mesothelin which is a GPI linked surface protein seen in aggressive 
mesotheliomas with poor outcome. Another marker WT-1 is not very 
specific in MPMs. MTAP or methyl adenosine phosphorylase (9p21 
deletion) and BAP-1 help in differentiating a benign mesothelial 
proliferation from malignant. It is recommended to do pancytokeratin 
or more specific ones like CAM5., 2 plus 2 mesothelioma markers 
plus to metastasis panel. Except for sarcomatoid mesothelial 

carcinoma CAM 5.2 is expressed in all other MPM’s. Other markers 
are calretenin which is cytoplasmic marker important in calcium 
utilisation for skeletal movement by cells, podoplanin which are not 
sensitive and can be absent giving rise to a Null phenotype [57,58].

IHC for mets has been given in [Table/Fig-1]. Ber EP4 a membranous 
marker important for epithelial origin, Claudin 4, MOC 31, GATA 3, 
PAX8 etc., are important markers for mets. Albumin ISH for HCC 
and intrahepatic CholangioCarcinoma, p16 and HPV-ISH for mets 
from oropharyngeal or cervical SCC are just a few examples to 
know [59,60].

CONCLUSION
Metastatic tumours are very common in the lung and hence the 
differential diagnosis of a lung primary or even a pleural primary 
entails almost all the tumours occurring in our body. Also, to be kept 
in mind is that lung metastasizes to brain, bone, and breast rarely to 
adrenals. In both situations a balance between IHC and morphology 
as both have their pitfalls helps pathologists to reach a diagnosis.
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