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 Although lungs frequently are the site of 

metastases from cancers arising in extrathoracic 

organs,  primary lung cancer is also a common 

disease.  

 Roughly 95% of primary lung tumors are carcinomas; 

the remaining 5% constitute miscellaneous group 

that includes carcinoids, mesenchymal 

malignancies (e.g., fibrosarcomas, leiomyomas), 

lymphomas, and few benign lesions.  



 The most common benign tumor is a spherical, small 

(3 to 4 cm), discrete “hamartoma” that often 

arises as a coin lesion on chest radiographs.  

 It consists mainly of mature cartilage, but this is 

often admixed with fat, fibrous tissue, and blood 

vessels in various proportions.  

 Clonal cytogenic abnormalities demonstrated that it 

is a benign neoplasm, although still commonly 

referred to as hamartoma. 

 



Carcinomas of the Lung “Lung Cancer” 

 Carcinoma of the lung known as “Lung Cancer” 

is the single most important cause of cancer-

related deaths in industrialized countries.  

 The incidence of lung cancer among males is 

gradually decreasing, but it continues to increase 

among females.  

 In the United States, it accounts for about one 

third of cancer deaths in men, and it becomes a 

leading cause of cancer deaths in women as well.  

 



 This reflects the causal relationship of cigarette 
smoking and lung cancer.  

 The peak incidence of lung cancer is in persons in 
their 50s and 60s.  

 At diagnosis, more than 50% of patients already 
have distant metastasis, while fourth have disease in 
the regional lymph nodes.  

 Prognosis of lung cancer is dismal; the 5-year 
survival rate for all stages of lung cancer 
combined is about 16%, a figure that has not 
changed over the last 30 years; even with disease 
localized to the lung, the 5-year survival rate is 
only 45%. 

 

 



WHO Classifications of Lung Tumors 

 Historical aspect: 

 Common problem in pathology is the classification 

of tumors based on their histopathological 

features. 

 With increasing sophistication of cancer treatment 

techniques, there is increasing demand for 

accurate diagnosis and classification of tumors.  

 The classification of lung tumors is no exception. 



 Tumor classification systems provide way for 
tumor diagnosis, patient therapy and critical 
basis for epidemiological and clinical studies.  

 Variability in the classification of lung tumors has 
two separate components, each of which must 
be considered in analysis of variability of lung 
cancer classification.  

1. First is the interobserver and intraobserver 
variation in application of a particular histo-
pathological classification scheme.  

2. Second is histopathological variability within a 
particular tumor due to divergent pathways of 
differentiation.  



 Many factors influence the interobserver and 

intraobserver variability in the classification of 

lung tumors,  including the number of observers, the 

number of cases studied, the extent of tumor 

sampling, the source of materials (ie, surgical vs. 

autopsy or biopsy vs. resection specimens), and the 

classification scheme used. 

 WHO classification was devised with this 

problem in mind; it attempted to maximize 

interobserver agreement and to minimize 

intraobserver variation. 

 



 Inter-observer variation is the amount of 

variation between the results obtained by two or 

more observers examining the same material.  

 Intra-observer variation is the amount of 

variation one observer experiences when 

observing the same material more than once. 

 The WHO; established in 1948, is an agency of 

the United Nations that is concerned with 

international public health.  

 One of its priorities is driving the development of 

reporting, publications, and networking. 

 

 



 In 1924, when lung cancer was an uncommon 

disease, Marchesani proposed a classification 

of lung cancer into four histological groups.  

 This was later expanded in the 1st edition of 

WHO’s histological classification of lung 

tumors of 1967.  

 Further modification was produced in the 2nd  

edition of the WHO in 1981. 

 This includes, under the heading "Malignant 

epithelial tumors," eight major groups, 12 

variants or subtypes, and additional sub-groups 

based on the degree of differentiation. 

 



 Whimster in this issue refers to 70 tumors or 

tumor like conditions which were reported as 

occurring in the lungs or pleura. 

 Most clinicians and some pathologists ignore the 

extended pathological classifications and manage with 

a condensed version of the four headings: 

squamous carcinoma, adenocarcinoma, small cell 

undifferentiated carcinoma, and large cell 

undifferentiated carcinoma without further 

subdivision-shades of Marchesani.  

 Such summary of lung cancer classification is 

valuable for day to day discussion but;  

 

 



a) Is it valid as a serious classification given the 

complexity of the latest WHO classification? 

b) Is there evidence that the numerous subtypes 

detailed in this classification have any clinical 

significance? 

 Since this time considerable progress has been 

made in understanding the epidemiological, 

histogenetic and molecular biology of lung cancer.  

  



 In addition to the WHO classifications of 

1967 and 1981, there are: 

1. The classification of the Veterans Administration 

Lung Cancer Chemotherapy Study Group 

(VALG),   

2. The classification of of the Working Party for 

Therapy of Lung Cancer (WP-L), and  

3. The classification described in the Armed Forces 

Institute of Pathology Fascicle by Carter and 

Eggleston.  



 In addition, two further classifications are 

in use: 

1. The classification provided by the International 

Classification of Diseases (ICD-O). and  

2. The classification of the Systematized 

Nomenclature of Medicine (SNOMED).  

 These latter are really lists of headings with 

numerical codings intended for easy handling of 

medical data rather than true classifications and 

both are based on the first edition of the WHO 

classification.  

 



 In 1994, the WHO adopted the International 
Association for the Study of Lung Cancer 
(IASLC) pathology panel to comprise the core 
membership of the WHO committee, to develop 
a new revised classification of lung and pleural tumors. 

 A 3rd edition was published by the WHO in 
1999,  and major changes in this Classification of 
Lung and Pleural Tumors compared to the 
previous 1981 WHO classification was made. 

 Because of the contribution of IASLC in this 
project, this classification is called WHO/IASLC 
Histological Classification of Lung and Pleural 
Tumors. 



 The major changes in this classification include: 

A. Addition of two pre-invasive lesions to squamous 

dysplasia and carcinoma in situ; atypical adenomatous 

hyperplasia and diffuse idiopathic pulmonary 

neuroendocrine cell hyperplasia.  

B. The sub-classification of adenocarcinoma. 

C. The definition of bronchioalveolar carcinoma has been 

restricted to noninvasive tumors.  

D. Large cell neuroendocrine carcinoma (LCNEC) is 

recognized as a histological high grade non- small cell 

carcinoma showing histopathological features of 

neuroendocrine differentiation as well as 

immunohistochemical neuroendocrine markers.  

 

 



E. Finally,  new class was defined called carcinoma 

with pleomorphic, sarcomatoid, or sarcomatous 

elements, which brings together a number of 

proliferations characterized by a spectrum of 

epithelial to mesenchymal differentiation. 

F. Immunohistochemistry was introduced for the 

first time in the WHO’1999 classification. 

 

 



1999 WHO Histological Classification 

of Tumors of the Lung 

I. Epithelial Tumors 

1.1. Benign 

1.1.1. Papillomas 

1.1.1.1. Squamous cell papilloma 

Exophytic 

Inverted 

1.1.1.2. Glandular papilloma 

1.1.1.3. Mixed squamous cell and glandular 

papilloma 



1.1.2.  Adenomas 

1.1.2.1.  Alveolar adenoma 

1.1.2.2.  Papillary adenoma 

1.1.2.3.  Adenomas of salivary-gland type 

Mucous gland adenoma 

Pleomorphic adenoma 

Others 

1.1.2.4. Mucinous cystadenoma 

1.1.2.5. Others 



1.2. Preinvasive lesions 

1.2.1. Squamous dysplasia/Carcinoma in situ 

1.2.2. Atypical adenomatous hyperplasia 

1.2.3. Diffuse idiopathic pulmonary 
neuroendocrine cell hyperplasia 

1.3. Malignant 

1.3.1. Squamous cell carcinoma 

Variants 

1.3.1.1. Papillary 

1.3.1.2. Clear cell 

1.3.1.3. Small cell 

1.3.1.4. Basaloid 
 



1.3.2. Small cell carcinoma 

Variant 

1.3.2.1. Combined small cell carcinoma 

1.3.3. Adenocarcinoma 

1.3.3.1. Acinar 

1.3.3.2. Papillary 

1.3.3.3. Bronchioloalveolar carcinoma 

1.3.3.3.1. Non-mucinous (Clara/pneumocyte 
type II) 

1.3.3.3.2. Mucinous 

1.3.3.3.3. Mixed mucinous and non-mucinous 

or intermediate cell type 

 



1.3.3.4. Solid adenocarcinoma with mucin 

1.3.3.5. Adenocarcinoma with mixed subtypes 

1.3.3.6. Variants 

1.3.3.6.1. Well-differentiated fetal 

adenocarcinoma 

1.3.3.6.2. Mucinous ("colloid") adenocarcinoma 

1.3.3.6.3. Mucinous cystadenocarcinoma 

1.3.3.6.4. Signet-ring adenocarcinoma 

1.3.3.6.5. Clear cell adernocarcinoma 



1.3.4. Large cell carcinoma 

Variants 

1.3.4.1. Large cell neuroendocrine carcinoma 

1.3.4.1.1. Combined large cell neuroendocrine 

carcinoma 

1.3.4.2. Basaloid carcinoma 

1.3.4.3. Lymphoepithelioma-like carcinoma 

1.3.4.4. Clear cell carcinoma 

1.3.4.5. Large cell carcinoma with rhabdoid 

phenotype 



1.3.5. Adenosquamous carcinoma 

1.3.6. Carcinomas with pleomorphic, 

sarcomatoid or sarcomatous elements 

1.3.6.1. Carcinomas with spindle and/or giant 

cells 

1.3.6.1.1. Pleomorphic carcinoma 

1.3.6.1.2. Spindle cell carcinoma 

1.3.6.1.3. Giant cell carcinoma 

1.3.6.2. Carcinosarcoma 

1.3.6.3. Pulmonary blastoma 

1.3.6.4. Others 



1.3.7. Carcinoid tumor 

1.3.7.1. Typical carcinoid 

1.3.7.2. Atypical carcinoid 

1.3.8. Carcinomas of salivary-gland type 

1.3.8.1. Mucoepidermoid carcinoma 

1.3.8.2. Adenoid cystic carcinoma 

1.3.8.3. Others 

1.3.9. Unclassified carcinoma 



II. Soft Tissue Tumors 

2.1 Localized fibrous tumor 

2.2 Epithelioid hemangioendothelioma 

2.3 Pleuropulmonary blastoma 

2.4 Chondroma 

2.5 Calcifying fibrous pseudotumor of the pleura 

2.6 Congenital peribronchial myofibroblastic 

tumor 

2.7 Diffuse pulmonary lymphangiomatosis 

2.8 Desmoplastic small round cell tumor 

2.9 Other 



III. Mesothelial Tumors 

3.1 Benign 

3.1.1 Adenomatoid tumor 

3.2 Malignant 

3.2.1 Epithelioid mesothelioma 

3.2.2 Sarcomatoid mesothelioma 

3.2.2.1 Desmoplastic mesothelioma 

3.2.3 Biphasic mesothelioma 

3.2.4 Other 



IV. Miscellaneous Tumors 

4.1 Hamartoma 

4.2 Sclerosing hemangioma 

4.3 Clear cell tumor 

4.4 Germ cell neoplasms 

4.4.1 Teratoma, mature or immature 

4.4.2 Malignant germ cell tumor 

4.5 Thymoma 

4.6 Melanoma 

4.7 Others 



V. Lymphoproliferative Disease 

5.1 Lymphoid interstitial pneumonia 

5.2 Nodular lymphoid hyperplasia 

5.3 Low-grade marginal zone B-cell lymphoma 

of the mucosa-associated lymphoid tissue 

5.4 Lymphomatoid granulomatosis 

VI. Secondary Tumors 

VII. Unclassified Tumors 



VIII. Tumor-like Lesions 

8.1 Tumorlet 

8.2 Multiple meningothelioid nodules 

8.3 Langerhans cell histiocytosis 

8.4 Inflammatory pseudotumor (Inflammatory 

myofibroblastic tumor) 

8.5 Organizing pneumonia 

8.6 Amyloid tumor 

8.7 Hyalinizing granuloma 

8.8 Lymphangioleiomyomatosis 

8.9 Multifocal micronodular pneumocyte hyperplasia 



8.10 Endometriosis 

8.11 Bronchial inflammatory polyp 

8.12 Others 

 



 The WHO; Geneva,  Switzerland; in conjunction with 

IASLC,  Aurora, Colorado; published its 2004 WHO 

blue book, 4th edition (3rd edition), that has 

served as a benchmark for Classification of 

Tumors of the Lung, Pleura, Thymus and Heart.  

 Morphology has always been credited as the gold 

standard in all the WHO classification schemes on 

lung tumors, which were published over time up to 

2004 WHO Classification of Tumors of the 

Lung, Pleura, Thymus and Heart, where it was 

expressively stated that “. . . classification is largely 

based on standard hematoxylin & eosin sections.” 



 This edition was widely available and periodically 

updated to reflect the changes in understanding 

tumor identification and behavior, including use of 

molecular techniques and immunohistochemistry.  

 However, in 2004 WHO classification of lung tumors,  

the role of immunohistochemistry for lung cancer 

diagnosis was limited to LCNEC,  sarcomatoid 

carcinomas, and carcinomas in the 

differential diagnosis with malignant 

mesothelioma. 

 

 



2004 WHO Histological Classification of 

Tumors of the Lung 

I. Malignant epithelial tumors 

1. Squamous cell carcinoma  

 Papillary 

 Clear cell 

 Small cell 

 Basaloid 

2. Small cell carcinoma 

 Combined small cell carcinoma 



3. Adenocarcinoma  

 Adenocarcinoma, mixed subtype  

 Acinar adenocarcinoma  

 Papillary adenocarcinoma 

 Bronchioloalveolar carcinoma 

 Nonmucinous  

 Mucinous  

 Mixed nonmucinous and mucinous or indeterminate  

 Solid adenocarcinoma with mucin production  

 Fetal adenocarcinoma  

 Mucinous (“colloid”) carcinoma 

 Mucinous cystadenocarcinoma  

 Signet ring adenocarcinoma  

 Clear cell adenocarcinoma  



4. Large cell carcinoma  

 Large cell neuroendocrine carcinoma 

 Combined large cell neuroendocrine carcinoma 

 Basaloid carcinoma  

 Lymphoepithelioma-like carcinoma 

 Clear cell carcinoma  

 Large cell carcinoma with rhabdoid phenotype 

5. Adenosquamous carcinoma 

6. Sarcomatoid carcinoma  

 Pleomorphic carcinoma  

 Spindle cell carcinoma  

 Giant cell carcinoma  

 Carcinosarcoma  

 Pulmonary blastoma  



7. Carcinoid tumor  

 Typical carcinoid  

 Atypical carcinoid  

8. Salivary gland tumors 

 Mucoepidermoid carcinoma  

 Adenoid cystic carcinoma  

 Epithelial-myoepithelial carcinoma 

 

II. Preinvasive lesions 

 Squamous carcinoma in situ  

 Atypical adenomatous hyperplasia 

 Diffuse idiopathic pulmonary neuroendocrine cell 

hyperplasia 



III. Mesenchymal tumors 

 Epithelioid haemangioendothelioma  

 Angiosarcoma  

 Pleuropulmonary blastoma 

 Chondroma  

 Congenial peribronchial myofibroblastic tumor 

 Diffuse pulmonary lymphangiomatosis 

 Inflammatory myofibroblastic tumor  

 Lymphangioleiomyomatosis  

 Synovial sarcoma  

 Monophasic  

 Biphasic  

 Pulmonary artery sarcoma 

 Pulmonary vein sarcoma  



IV. Benign epithelial tumors 

1. Papillomas 

 Squamous cell papilloma  

 Exophytic  

 Inverted  

 Glandular papilloma 

 Mixed squamous cell and glandular papilloma 

2. Adenomas 

 Alveolar adenoma  

 Papillary adenoma  

 Adenomas of the salivary gland type 

 Mucous gland adenoma  

 Pleomorphic adenoma  

 Others 

 Mucinous cystadenoma 



V. Lymphoproliferative tumors 

1. Marginal zone B-cell lymphoma of the MALT type  

2. Diffuse large B-cell lymphoma  

3. Lymphomatoid granulomatosis 

4. Langerhans cell histiocytosis  

 

VI. Miscellaneous tumors 

1. Harmatoma 

2. Sclerosing hemangioma  

3. Clear cell tumor  

4. Germ cell tumors 

 Teratoma, mature  

 Immature  

 Other germ cell tumors 



5. Intrapulmonary thymoma 

6. Melanoma  

 

VII. Metastatic tumors 

 



WHO Classifications of Lung Tumors, 

2015 

 Due to remarkable advances in lung cancer 

genetics and therapy in the past decade, there are 

significant changes since the 2004 WHO 

classification of lung cancer. 

 In the year 2011, at a study panel sponsored by 

IASLC, American Thoracic Society (ATS), and 

European Respiratory Society (ERS), many 

important changes for all lung tumors especially 

for lung adenocarcinoma were recommended.  

 



 At this study panel the recommendations were 

accepted with only minor changes. 

 The International Association for Research on 

Cancer (IARC) under the leadership of Dr. 

Hiroko Ohgaki hosted a consensus meeting in 

Lyon, France, 2014, where all major changes in the 

classification from the 2004 book were discussed 

and approved, and defined as  2015 WHO 

classification of lung tumors. 



 The most significant changes in this edition 

compared with 2004 involve:  

1. Use of immunohistochemistry throughout the 

classification including for resected lung cancers,  

2. New emphasis on genetic studies, in particular 

integration of molecular testing to personalize 

treatment strategies for advanced lung cancer,  

3. New classification for small biopsies and cytology 

as proposed by the 2011 IASLC/ATS/ERS 

Classification with different approach to 

classification of resected lung cancers,  



4. Completely different approach to lung 

adenocarcinoma as proposed by the 2011 

IASLC/ATS/ERS Classification,  

5. Restricting the diagnosis of large cell carcinoma 

only to resected tumors that lack any clear 

morphologic or immunohistochemical 

differentiation with reclassification of the 

remaining former large cell carcinoma subtypes 

into different categories,  



6. Reclassifying squamous cell carcinomas into 

keratinizing, non-keratinizing and basaloid 

subtypes with the non-keratinizing tumors 

requiring immunohistochemistry proof of 

squamous differentiation,  

7. Grouping of neuroendocrine tumors together in 

one category,  

8. Adding nuclear protein in testis (NUT) 

carcinoma to a category of other and 

unclassified tumors,  

 



9. Changing the term sclerosing hemangioma to 

sclerosing pneumocytoma and moving this 

tumor to the adenoma category,  

10. Changing the name hamartoma to “pulmonary 

hamartoma,” 

11. Creating a group of PEComatous tumors that 

include (a) lymphangioleiomyomatosis (LAM), 

(b) PEComa, benign (with clear cell tumor as a 

variant), and (c) PEComa, malignant,  

12. Introducing the entity pulmonary myxoid 

sarcoma with an EWSR1–CREB1translocation,  



13. Adding the entities myoepithelioma and 

myoepithelial carcinomas which can show 

EWSR1gene rearrangements,  

14. Recognition of usefulness of WWTR1–

CAMTA1fusions in diagnosis of epithelioid 

hemangioendotheliomas,  

15. Adding Erdheim–Chester disease to the 

lymphoproliferative tumors,  and  

16. A new group of tumors of ectopic origin was 

created to include germ cell tumors, 

intrapulmonary thymoma, melanoma and 

meningioma. 



2015 WHO Histological Classification of 

Tumors of the Lung 

I. Epithelial tumors 

1. Adenocarcinoma 

 Lepidic adenocarcinoma 

 Acinar adenocarcinoma 

 Papillary adenocarcinoma 

 Micropapillary adenocarcinoma  

 Solid adenocarcinoma 

 Invasive mucinous adenocarcinoma 

 Mixed invasive mucinous and 

 non-muclnous adenocarcinoma 



 Colloid adenocarcinoma 

 Fetal adenocarcinoma 

 Enteric adenocarcinoma 

 Minimally invasive adenocarcinoma 

 Non-mucinous 

 Mucinous 

 Preinvasive lesions 

 Atypical adenomatous hyperplasia 

 Adenocarcinoma in situ 

o Non-mucinous 

o Mucinous 

 



2. Squamous cell carcinoma 

 Keratinizing squamous cell carcinoma 

 Non-keratinizing squamous cell carcinoma 

 Basaloid squamous cell carcinoma 

 Preinvasive lesion 

 Squamous cell carcinoma in situ 

 



3. Neuroendocrine tumors 

 Small cell carcinoma 

 Combined small cell carcinoma 

 Large cell neuroendocrine carcinoma 

 Combined large cell neuroendocrine carcinoma 

 Carcinoid tumors 

 Typical carcinoid 

 Atypical carcinoid 

 Preinvasive lesion 

 Diffuse idiopathic pulmonary 

neuroendocrine cell hyperplasia 

 



4. Large cell carcinoma 

5. Adenosquamous carcinoma 

6. Pleomorphic carcinoma 

7. Spindle cell carcinoma 

8. Giant cell carcinoma 

9. Carcinosarcoma 

10. Pulmonary blastoma 

11. Other and unclassified carcinomas 

 Lymphoepithelioma-like carcinoma 

 NUT carcinoma 

 



12. Salivary gland-type tumors 

 Mucoepidermoid carcinoma 

 Adenoid cystic carcinoma 

 Epithelial-myoepithelial carcinoma 

 Pleomorphic adenoma 

 

 



13. Papillomas   

 Squamous cell papilloma  

 Exophytic  

 Inverted  

 Glandular papilloma  

 Mixed squamous cell and glandular papilloma  

14. Adenomas  

 Sclerosing pneumocytoma  

 Alveolar adenoma  

 Papillary adenoma  

 Mucinous cystadenoma  

 Mucous gland adenoma  
 



II. Mesenchymal tumors 

1. Pulmonary hamartoma 

2. Chondroma 

3. PEComatous tumors 

 Lymphangioleiomyomatosis 

 PEComa, benign 

 Clear Cell tumor 

 PEComa, malignant 

4. Congenital peribronchial myofibroblastic tumor 

5. Diffuse pulmonary lymphangiomatosis   

6. Inflammatory myofibroblastic tumor 

 

 



7. Epithelioid hemangioendothelioma  

8. Pleuropulmonary blastoma  

9. Synovial sarcoma  

10. Pulmonary artery intimal sarcoma  

11. Pulmonary myxoid sarcoma with EWSR1-

CREB1 translocation 

12. Myoepithelial tumors 

 Myoepithelioma 

 Myoepithelial carcinoma 

 

 



III. Lymphohistiocytic tumors   

1. Extranodal marginal zone lymphoma of mucosa- 

associated lymphoid tissue (MALT lymphoma)  

2. Diffuse large B-cell lymphoma  

3. Lymphomatoid granulomatosis  

4. Intravascular large B-cell lymphoma  

5. Pulmonary Langerhans cell histiocytosis  

6. Erdheim-Chester disease  

 



IV. Tumors of ectopic origin 

1. Germ cell tumors 

 Teratoma, mature 

 Teratoma, immature 

2. Intrapulmonary thymoma 

3. Melanoma 

4. Meningioma, NOS 

V. Metastatic tumors 

 

 



CLASSIFICATION OF LUNG CANCER IN 

SMALL DIAGNOSTIC SAMPLES AND 

CYTOLOGY SPECIMENS 

 Until recently, there was no established standardized 
criteria or terminology for diagnosis of lung cancer 
in small biopsies or cytology.  

 The previous1967, 1981, 1999, and 2004 WHO 
classifications addressed lung cancer classification 
based primarily on resection specimens. 

 Cytology was included for the first time in the 
2004 WHO Classification; however, practical issues 
of diagnosing lung cancer in small biopsies were not 
addressed. 



 New criteria for the diagnosis of lung cancer 

based on small biopsies and cytology are 

proposed in the 2015 WHO classification.  

 This is the first WHO classification to provide 

standardized criteria and terminology for lung cancer 

diagnosis in small biopsies (bronchoscopic, needle, or 

core biopsies) and cytology. 

 These guidelines are important because two thirds 

of lung cancer patients are presenting in advanced 

stages, and their diagnosis is usually established based 

on small biopsy and cytology specimens. 



 Furthermore,  in lung cancer screening, and in the 

early stages of the disease, more patients will be 

diagnosed based on small specimens.  

 There are recommendations not only for how to 

deal with this material to achieve correct diagnosis 

with a minimum of material, but also to be managed 

carefully for immunohistochemical and/or molecular 

analyses.  

 It is recommended to reduce use of the term 

NSCLC NOS as much as possible and classify 

tumors according to their specific histological 

subtype. 

 



Thank you 


