
19 - 21 May 2017
Palladion Hotel
I o a n n i n a

Ioannina University Courses 
in Pathology (IUCP)

Organized by

Under the auspices of

FINAL PROGRAMME & PROCEEDINGS BOOK



0302

Welcome Message
Ioannina University Courses in Pathology (IUCP) are organized in Ioannina, Greece every year. These are 
postgraduate courses on selected topics of Human Pathology and have been offered since 1996, after the 
unanimous decision of the Executive Committee of the European Society of Pathology (ESP) to give the ESP 
auspices to the organization of the IUCP.

Up to now 33 IUCP have been organized and Professor Niki J. Agnantis has been the Director and the Coordinator. 
ESP and the Hellenic Society of Pathology (HSP) acknowledge Prof. N.J. Agnantis’s commitment to making 
these courses advantageous to all partakers.

Since the beginning, the aim of the courses is to bring together young Pathologists and Tutors, experts in the 
various fields of Pathology, as well as to encourage active participation of all colleagues during the discussions 
following the Lectures and the Slide Seminars, providing an in-depth review of Diagnostic Surgical Pathology. 
An emphasis is given on morphologic features, newly recognized entities and modern techniques. The Courses 
have been designed for 45-50 Pathologists and Clinical Colleagues related to the subject.

Starting from this year (2017), the organization of IUCP has been passed by Em. Prof. N.J. Agnantis to the 
HSP and she has been nominated Honorary President of IUCP. We are grateful for this educational gift to all 
Pathologists, offered continuously for 20 years, and we also commit to stay true to the scope and the high 
standards of IUCP. 

HSP is devoted to training young Pathologists but also to continuing education of senior Pathologists, and 
is organizing the 34th IUCP on “Lung Pathology-Oncology”, in Ioannina, from 19-21 of May. An up-to-date 
and stimulating educational program has been formulated jointly by the Lung Working Group, the Scientific 
Committee and the Advisory Board of HSP. We do hope that the presentations by experts on the field will meet 
your expectations and will increase your knowledge in this particular field of Pathology.

We are welcoming you to Ioannina and wishing you an enjoyable stay.

Prof. Anna Batistatou
President of 

Hellenic Society of Pathology

Dr. Kalliopi Patsiaoura
Secretary General of

Hellenic Society of Pathology

HSP gratefully ucknowledges the financial support of:
H. L. Papastamatiou
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IN MEMORY
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Final Programme  
Friday 19/5/2017
12.00-13.00 Reg is t ra t ions 

 Session 1   
 Chairpersons: Dr. Zioga A. (GR), Ass. Prof. Peschos D. (GR)  
13.00-13.30 Normal Lung: Anatomy and Histology Ass. Prof. Galani V. (GR) 
13.30-14.00 Lungs: the main route of exposure   
 to the environment Prof. Nikolopoulou-Stamati P. (GR)

14.00-16.00 Break

 Session 2  
 Chairpersons: Ass. Prof. Goussia A. (GR), Dr. Kamina S. (GR)  
16.00-17.30 Lesions of the Lung: A Multidisciplinary Diagnostic Approach 
 - Clinical Ass. Prof. Konstantinidis A. (GR) 
 - Radiological Dr. Vadivoulis T. (GR) 
 - Cytology Dr. Pappa L. (GR)

17.30-18.00 Neuroendocrine Lung Tumors Prof. Kavantzas N. (GR)

18.00-18.30   Cof fee  b reak

 Session 3  
18.30-20.00 PD - L1: Focus on a new predictive biomarkers in NSCLC  
 Satellite Symposium by MSD  
 Chairpersons: Dr. Baka S. (GR), Prof. Batistatou A. (GR)  
 - Challenges in Tissue extraction Dr. Oikonomou D. (GR) 
 - PD-L1 Testing: From Theory to Practice Dr. Tringidou R. (GR) 
 - Changing the treatment paradigm Dr. Diamantopoulos N. (GR)

20.00-21.00 Opening Ceremony  
 Chairpersons: Prof. Batistatou A. (GR), Prof. Stefanou D. (GR)

 Welcome Addresses
 Honorary Lecture  
 IUCP History  Em. Prof. Agnantis N. J. (GR)

Saturday 20/5/2017
 Session 4  
 Chairpersons: Dr. Zizi A. (GR), Prof. Mitselou A. (GR)

09.00-09.30  Lung Cancer Classification and Histological Patterns Dr. Alexandrou P. (GR)

09.30-11.00  Diagnostic approach of Lung Cancer    
 a. Primary vs Metastatic Lesions Dr. Pastelli N. (GR) 
 b. Diagnostic Immunohistochemical Algorithms  Dr. Stathakis E.  (GR)

11.00-11.30  Cof fee  b reak 

 Session 5  
 Chairpersons: Dr. Patsea E. (GR), Dr. Patsiaoura K. (GR)

11.30-12.00   Molecular approach of lung cancer-Prognostic and   
 Predictive Biomarkers Dr. Tringidou R. (GR)

12.00-13.30  Slide Seminar I:    
 Pitfalls in Lung Pathology-Oncology Dr. Pastelli N. 
  Dr. Cheva A., Dr. Dimitriadis I., Dr. Papaemmanouil S. 
  Dr. Stathakis Ε., Dr. Tatsiou Z. (GR)

13.30-16.00  Break 

 Session 6  
 Chairpersons: Dr. Kaklamanis L. (GR), Em. Prof. Stathopoulos E.N. (GR)

16.00-16.30  From Benchside to Bedside:   
 Trends of Basic and Clinical Lung Cancer Research  Prof. Theocharis S. (GR)

16.30-17.00  Granulomatous Lung Disease Ass. Prof. Koutsopoulos A. (GR)

17.00-18.00  Lung biopsy in IPF. Three questions for the Pathologist:   
 1) When 2) What kind 3) What type of UIP  Assoc. Prof. Calabrese F. (IT)

18.00-18.30  Cof fee  b reak  

 Session 7  
 Chairpersons: Dr. Alexandrou P. (GR), Dr. Papoudou-Bai A. (GR)

18.30-19.00 Slide Seminar II:   
 Pitfalls in Lung Pathology - Interstitial lung diseases  Assoc. Prof. Calabrese F. (IT)

19.00-20.00 Slide Seminar III:  Dr. Chorti M. (GR), Prof. Theocharis S. (GR) 
 Pitfalls in Lung Pathology/Oncology  Dr. Kaklamanis L. (GR)

21.00  Get  toge ther  cock ta i l  
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Sunday 21/5/2017
 Session 8  
 Chairpersons: Dr. Batsi U. (GR), Dr. Sourla A. (GR)

09.00-09.30 Pulmonary Vasculitides Dr. Chorti M. (GR)

09.30-10.00 Therapeutic Approaches in Lung Cancer  Dr. Kabletsas E. (GR)

10.00-11.30  Slide Seminar IV:  Dr. Chorti M. (GR) 
 Pitfalls in Lung Pathology-Oncology   Prof. Theocharis S. (GR)

11.30-12.00  Cof fee  b reak 

 Session 9  
 Chairpersons: Dr. Chorti M. (GR), Dr. Pastelli N. (GR)

12.00-14.00 Focus on novel predictive biomarkers in Lung Cancer Prof. Batistatou A. (GR)

14.00-16.00 Conclusions - Examination in Lung Pathology - Oncology

 End  o f  Course

Faculty
Agnantis N. J. Emeritus Professor of Pathology, Ioannina University

Alexandrou P. Consultant Pathologist, Laikon General Hospital of Athens

Baka S. MD, MSc, PhD, Medical Oncologist, Interbalkan Medical Center, Thessaloniki, Greece

Batistatou A. MD, PhD, Professor of Pathology, University of Ioannina Medical School

Batsi U. PhD, Assistant Consultant of Pathology, University Hospital of Ioannina

Calabrese F. MD, Associate Professor of Pathology, University of Padova Medical School, Dept. of Cardiotho-
racic and Vascular Sciences, Pathological Anatomy Section

Chorti M. MD, PhD, Consultant Pathologist, Sismanoglio General Hospital, Athens

Diamantopoulos N. Consultant Medical Oncologist of Thiageneio Cancer Hospital of Thessaloniki

Galani V. Assistant Professor of Anatomy-Histology-Embryology, Faculty of Medicine, University of Ioannina

Goussia A. Associate Professor of Pathology, Department of Pathology, Medical School, University of Ioannina 

Kavantzas N. Professor in Pathology, 1st Department of Pathology, School of Medicine, National and Kapodis-
trian University of Athens, Laikon General Hospital of Athens

Kaklamanis L. MD, D.Phil, Department of Pathology, Director, Onassis Cardiac Surgery Center

Kamina S. Signor Consultant, University Hospital of Ioannina

Koutsopoulos A. Assistant Professor of Pathology, University of Crete

Konstantinidis A. MD, Assistant Professor of Pulmonary Medicine, Universtity of Ioannina School of Medicine 
Ioannina, Greece 

Kampletsas E. Consultant Medical Oncologist, Department of Oncology, University Hospital of Ioannina

Mitselou A. Assistant Professor of Pathology, University of Ioannina

Nicolopoulou-Stamati P. Professor of Enviromental Pathology, National and Kapodistrian University of Athens

Oikonomou D. G. Interventional Pulmonologist, Interbalkan Medical Center of Thessaloniki

Papoudou-Bai A. Consultant Pathologist, University Hospital of Ioannina

Pappa L. MD, PhD, Cytologist, Dpt of Cytopathology, University Hospital of Ioannina

Pastelli N. Pathologist, Consultant General Hospital of Thessaloniki “G. Papanikolaou”

Patsiaoura K. MD, PhD, Head Pathology Department, General Hospital of Thessaloniki «Agios Pavlos»

Patsea E. Head of Department of Pathology, Iaso General Hospital

Peschos D. Associate Professor of Physiology, University of Ioannina

Sourla A. MD, PhD, Pathologist, Biomedicine Laboratories, Athens, Greece

Stathakis E. Pathologist of General Hospital of Thessaloniki, G. Papanikolaou
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Stathopoulos E.N. Emeritus Professor of Pathology, University of Crete

Stefanou D. Professor of Pathology, University of Ioannina, Medical School 

Theocharis S. Professor of Pathology, 1st Department of Pathology, Medical School, National Kapodistrian 
University of Athens

Tringidou R. MD, PhD, Pathologist, Head of Pathology Dept, Athens “Sotiria” Hospital for Thoracic Diseases

Vadivoulis T. Consultant of Radiology, University Hospital of Ioannina, Dourouti

Zioga A. Consultant Pathologist, University Hospital of Ioannina

Zizi A. PhD, Director of Departement of Pathology, Tzanneion Hospital of Piraeus

Proceedings Book
Important Notice: for the content of the abstracts the only responsible are the Authors
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NORMAL LUNG: ANATOMY AND HISTOLOGY 
Vasiliki Galani   
Department of Anatomy-Histology-Embryology, University of Ioannina

	 Τhe	respiratory	tract	can	be	divided	into	upper and lower compartments. The upper airway extends from the sino-nasal area to the larinx. The 
lower tract extends from trachea to the lungs and is the major focus of respiratory cytology. Cells of the upper airway are occasionally observed 
in the specimens from the lower tract.

Lower Airway   
Trachea

The trachea is approximately 22 cm long, with a cross-sectional area of 2 cm. At the tracheal carina it divides into two major bronchi.

The right bronchus diverges at a lesser angle from the trachea, which is why foreign material is more frequently aspirated on the right side.

On entering the lung the bronchus divide into lobar bronchi and then into segmental bronchi, which supply the 19 segments of the lung. Because 
the segments are individual units with their own bronchovascular supply, they can be resected individually.

The	number	of	further	ramifications	of	the	bronchi	depends	on	the	distance	from	the	hilum.		Thus,	there	is	a	substantial	number	of	ramifying	
bronchi in axial pathways that traverse the long distance to the periphery of the lung, such as the posterior basal segment, whereas there are far 
fewer in lateral pathways supplying the lung close to the hilum.                      

The tracheobronchial tree has cartilage and tracheobronchial mucous glands in the wall.

The glands are compound tubular glands that display both mucous (pale cells) and serous cells (granular, more basophilic cells). Between them, 
both types of cell secrete most of the mucus that is found in the tracheobronchial tree.

The	tracheobronchial	tree	is	lined	by	a	pseudostratified	epithelium,	which	appears	as	layers,	although	all	cells	reach	the	basement	membrane.	
Most of the cells are ciliated, but mucus-secreting (goblet) cells also exist, as well as basal cells that do not reach the surface.

The	basal	cells	are	thought	to	be	precursor	cells	that	differentiate	to	form	the	more	specialized	cells	of	the	tracheobronchial	epithelium.

K	(for	Kulchitsky-like)	cells	which	resemble	the	argentaffin	and	argyrophil	cells	found	in	the	gut	and	elsewhere,	are	neuroendocrine	cells	that	
contain a variety of hormonally active polypeptides and vasoactive amines. Although at one time these cells were thought to derive from the 
neural crest and migrate to the epithelium of the bronchus, it is now clear that they share a common stem cell with other cells of the bronchus 
and gut.

Succeeding	the	bronchi	are	the	(membranous)	bronchioles,	which	differ	from	bronchi	in	that	they	contain	neither	cartilage	nor	mucus-secreting	
glands.

As with bronchi, the number of branchings and their length depends on the pathway from the hilus to the periphery of the lung.

In axial pathways there may be up to 25 branchings of conducting airways and a length of approximately 23 cm, whereas in lateral pathways 
there are only seven generations and a total length of about 8 cm.

The epithelium of the bronchioles becomes thinner, until only one cell layer is apparent.

The	last	purely	conducting	structure	is	the	terminal	bronchiole,	after	which	the	airways	have	alveoli	in	their	walls.

A major change then occurs as the gas-exchanging unit, the acinus, is encountered.

This unit consists of, in series:

1) Respiratory bronchioles, airways with both alveolated and nonalveolated epithelium in their walls,

2) Alveolar ducts, conducting structures with only alveoli in their walls, and

3) Alveolar sacs, terminal structures lined entirely by alveoli.

The acinus is the unit of gas exchange in the lung.

Understanding this structure is critical to understanding the very important condition known as emphysema.

Alveoli, the gas-exchanging structures of the lung, are lined by two types of epithelium.

- Type I cells cover 95% of the alveolar surface, although they comprise only 40% of all the epithelial cells of the alveolus.

They are thin and have a large surface area, a combination of that facilitates gas exchange.

- Type II cells comprise 60% of the alveolar lining cells, but because they are more cuboidal they contribute only a small part to the total alveolar 
surface area.

These cells secrete the surfactant material of the alveolar surface that maintains the patency of alveoli.

It	should	be	noted	that	bronchioles	are	also	line	by	surfactant	and	that	displacement	of	surfactant	by	inflammatory	exudates	leads	to	the	bron-
chiolar instability and thus impairs their function.

Type	I	cells	are	very	vulnerable	to	injury,	and	when	they	die,	type	II	cells	multiply	and	differentiate	to	form	type	I	cells,	thereby	reconstituting	the	
alveolar surface area.

The alveolar epithelial cells are connected by tight junctions that prevent the passage of even small molecules through the epithelial surface.

The alveolar wall contains a dense network of capillaries, each alveolus having approximately 1000 capillary segments, about 15 micrometer 
long and 8 micrometer in diameter. The capillaries are lined by endothelial cells that resemble type I epithelial cells in that they have abundant 
flat	cytoplasm	but	differ	in	that	their	junctions	are	“leaky”	or	“semitight”.

Because the junctions are tighter on the arterial side and looser in the small venules, molecules the size of albumin can pass through the capil-
lary endothelium. Both the endothelium and epithelium have basal laminae, and when they are adjacent they fuse into a single basal lamina that 
forms	the	thin	side	of	the	alveolar	capillary	membrane	where	gas	exchange	is	most	efficient.

On the opposite side (the thick side), the basal laminae are separate, and collagen, elastin, and proteoglycans are found there.

In	 addition,	 fibroblasts,	 some	of	which	 contain	muscle	filaments	 (myofibroblasts),	 are	 also	 found	on	 the	 thick	 side	of	 the	 alveolar	 capillary	
membrane.	This	region,	which	constitutes	the	interstitial	space	of	the	alveolar	wall,	is	where	significant	fluid	and	molecular	exchange	occurs	
and where edema begins.

Pulmonary arteries

The pulmonary arteries accompany the airways in a sheath of connective tissue known as the bronchovascular bundle. The more proximal arter-
ies are elastic and then become transitional (four or fewer elastic laminae in their walls).

They are succeeded by arteries whose walls have two elastic laminae with a layer of muscle between them.

In vessels about 100 micrometer in diameter or less, muscle extends in a spiral fashion between the elastic laminae, so that the arterial wall 
is partly muscular and partly non-muscular where the elastic laminae fuse. The smallest arteries have no muscle. The smallest veins, which 
resemble the smallest arteries, join with other veins and drain into the lobular septa, connective tissue partitions that subdivide the lung into 
small respiratory units.

The veins then continue in the lobular septa, joining other veins to form a network that is separate from the bronchovascular bundles. There are 
no lymphatics in most alveolar walls.

Lymphatics

The lymphatics commence in alveoli at the periphery of the acinus, which lies along a lobular septum, the bronchovascular bundle, and the pleura. 
The lymphatics of the lobular septa and bronchovascular bundle accompany these structures, and the pleural lymphatics drain toward the hilus 
via bronchovascular lymphatics.

A crucial concept in understanding the lung pathology is that of the interstitium of the lung. This is composed of the connective tissue that sur-
rounds the veins and bronchovascular bundle and the tissue on the thick side of the alveolar capillary membrane.

Note:

The	proximal	airways	are	lined	by	pseudostratified	ciliated	columnar	epithelium	and	the	distal	airways	by	non-ciliated	cuboidal	epithelium.

Specialized cells found in the lining of the airways include Kulchitsky cells, Clara cells and goblet cell.

The proportion of goblet cells is lower in the distal airways than in the proximal airways, and there is a corresponding increase in the number of 
Clara	cells	after	bronchial	injury,	they	are	recognized	by	PAS-positive,	diastase-resistant	granules	in	the	apical	part	of	their	cytoplasm.

Kulchitsky	cells	form	part	of	the	diffuse	neuroendocrine	system	and	so	contain	cytoplasmic	dense	core	granules.

Inflammatory	changes	such	as	active	bronchitis,	bronchiolitis,	and	areas	of	granulation	tissue	can	be	seen	in	biopsy	or	excision	specimens	as	a	
result of previous instrumentation.

Age-related	changes	in	the	lung	include	calcification	and	ossification	of	cartilage	in	the	large	airways,	intimal	thickening	in	pulmonary	vessels	
and oncocytic metaplasia of submucous glands.
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LUNGS: THE MAIN ROUTE OF EXPOSURE TO THE ENVIRONMENT
Professor Polyxeni Nicolopoulou Stamati   
MSc “Environment and Health. Capacity Building for Decision Making”

Certain human activities, such as the combustion of fossil fuels, the industrial processes and the extensive use of chemical pesticides, release in 
the natural environment numerous contaminants that degrade the quality of natural resources. The environmental pollution has negative impacts 
on human health, plants, wildlife and on various materials. 

The	vehicles,	the	industrial	chimneys,	the	forest	fires	are	typical	sources	of	atmospheric	pollution.	The	major	air	pollutants	are	the	ozone	(O3),	
the nitrogen dioxide (NO2), the sulfur dioxide (SO2), the carbon monoxide (CO), the lead (Pb) and the aerosols (particulate matter). Air pollutants 
can cause mainly respiratory health problems. 

The lungs are the most representative example of a natural fractal organ. Looking at the lung upside-down the same branching pattern as a tree 
reveals. Both trees and lungs have evolved to serve the function of respiration. This is why sharing a similar structure does not come as a surprise. 
The	significant	difference	is	that	lungs	breathe	in	oxygen	and	breathe	out	CO2,	while	in	plants,	the	process	happens	in	reverse.	Thus	animals	and	
plants are two halves of the same respiratory cycle. 

The key to their similar structure is that they both need a large surface area to function well, as the amount of gas (O2 and CO2) that can be 
exchanged through the leaves on a tree or a lung is directly proportional to their total surface area. The volume of a pair of human lungs is 4 - 6 
liters, but the surface area of the same pair of lungs is between 50 and 100 square meters, equivalent to a tennis court. Natural fractals do not 
continue their branching forever, so in human lungs, there are 11 orders of branching, from the trachea to the alveoli at the tips of the branches. 

Environmental lung diseases

Environmental lung diseases are caused by harmful particles, mists, vapors, or gases that are inhaled, usually while people work. Pneumoconio-
sis is the term to describe the lung disease that is due to inhaled particles. Where within the airways or lungs an inhaled substance ends up and 
what type of lung disease develops depend on the size and kind of particles inhaled. Large particles stop in the nose or large airways, but very 
small ones may reach the lungs. In the lungs, some particles dissolve and may be absorbed into the bloodstream. Most solid particles that do not 
dissolve	are	removed	by	the	body’s	defenses.	Many	different	kinds	of	particles	can	harm	the	lungs.	Organic,	made	of	materials	that	contain	carbon	
and are part of living organisms (such as grain dusts, cotton dust, or animal dander) or inorganic, that come from nonliving sources, such as 
metals	or	minerals	(for	example,	asbestos).	Different	types	of	particles	produce	different	reactions	in	the	body.	Some	particles	can	cause	allergic	
reactions or asthma. Other particles are being toxic to the cells of the airways and air sacs in the lung. Some particles, such as quartz dust and 
asbestos, may cause chronic irritation that can lead to scarring of lung tissue and cancer.

Respirators and other measures do provide some protection; however, protection may not be complete and the protection varies from person 
to person. Also, not all people can easily use protective measures. For example, respirators may limit the ability of people with heart or lung 
disorders to carry out job functions. Doctors encourage people who may be exposed to substances that can damage the lungs to be screened 
regularly	so	that	disorders	can	be	identified	as	early	as	possible.	

The	specific	type	of	environmental	lung	disease	depends	on	the	environment	to	which	the	person	is	exposed.	Some	people,	particularly	those	with	
other lung disorders, are at risk when they are exposed to air pollution in the environment or to contaminants in indoor environments. Many more 
people are at risk of occupational asthma as a result of exposure in the workplace. Exposure to asbestos can cause asbestosis, mesothelioma, 
and asbestos-related pleural disease. People who work with beryllium, such as aerospace workers, are at risk of beryllium disease. People who 
work	with	cotton,	flax,	or	hemp	are	at	risk	of	byssinosis.	Coal	workers	and	graphite	workers	are	at	risk	of	coal	workers’	pneumoconiosis.	Workers	
who are exposed to silica are at risk of silicosis. Exposures to gas and chemicals may occur at work (for example in farmers) or in the home.

Prevention of occupational and environmental lung diseases include the following steps to limit exposure:

•	 Administrative	controls,	limiting	the	number	of	people	exposed	

•	 Engineering	controls	by	using	ventilation	systems,	enclosures,	and	safe	clean-up	procedures	

•	 Product	substitution,	by	using	safer	materials	

•	 Protective	devices,	by	using	respirators,	dust	masks,	and	other	equipment	

•	 Educational	controls,	teaching	workers	about	risks	and	how	to	limit	exposure	

The body has several ways of excreting inhaled particles. In the airways, an accumulation of secretions (mucus) coats particles so that they can 
be	coughed	up	more	easily.	Additionally,	cells	lining	the	airways	have	tiny	filaments	called	cilia	that	push	inhaled	particles	upward,	out	of	the	
lungs.  In the small air sacs of the lungs (alveoli), special scavenger cells (macrophages) engulf most particles and render them harmless. The 
macrophage is the guest star engaged in translating pollution messages from the environment to prints on cells and tissues.

The	main	problem	of	environmental	pollution	is	not	inflammation	or	allergy	but	the	production	of	fibrous	tissue	that	affects	the	physiology	of	
the lung.
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LUNG CANCEROUS LESIONS - THE RADIOLOGIST’S PERSPECTIVE
Thomas Vadivoulis  
Consultant of Radiology, University Hospital of Ioannina, Dourouti

Lung cancer is the most common fatal malignancy both in the male and female population worldwide. It used to be more common in men, but 
at present its incidence decreases in men and increases in women. The major risk factor is cigarette smoking, implicated in 90% of cases. Less 
common	risk	factors	include	asbestos	exposure,	occupational	exposure,	lung	fibrosis	or	focal	parenchymal	scaring,	genetic	predisposition	and	
chronic obstructive pulmonary disease. Patients with lung cancer may be asymptomatic in up to 50% of cases and sometimes symptoms are due 
to	distal	metastases!	Cough,	dyspnea,	hemoptysis,	and	pleuritic	chest	pain	are	among	the	non-specific	symptoms	of	patients	with	lung	cancer.	

The	current	five	year	survival	rate	is	only	16%.	Use	of	the	appropriate	diagnostic	tools	and	proper	knowledge	of	the	various	presentations	of	lung	
cancer are crucial for early diagnosis and suitable treatment aiming to improve survival rates.

The imaging modalities in our disposal are the plain chest x ray, computed tomography (CT), magnetic resonance imaging (MRI), ultrasound, 
positron emission tomography (PET), PET / CT, angiography and barium studies. CT is currently most frequently used to illustrate the imaging 
features of lung cancer.

The commonest form of pulmonary carcinoma is bronchogenic carcinoma, up to 95% of all types, with further histologic subtypes. The rest 5% 
represents uncommon types of carcinoma. A broad division of bronchogenic cancer is to small cell lung carcinoma (SCLC) and non-small cell 
lung carcinoma (NSCLC) with a 20% and 80% frequency in respect. A further subdivision of NSCLC is adenocarcinoma, squamous cell carcinoma 
and large cell carcinoma with their frequencies at 30-40%, 30% and 10% in respect.

Imaging presentations that could correlate with bronchogenic carcinoma comprise solitary pulmonary nodule, ground glass opacity, consolidation 
or	atelectasis,	central	mass	with	or	without	cavitation,	mediastinal	widening,	unilateral	hilar	enlargement	and	bronchial	cut	off.

SCLC and squamous cell carcinoma are mostly centrally located while adenocarcinoma and large cell carcinoma are found mostly in the 
periphery of the lung.

SCLC is derived from neuroendocrine cells, therefore can be related to paraneoplastic syndromes. It occurs almost always in smokers and has 
the worst prognosis, with early metastatic disease and extensive, bulky mediastinal lymphadenopathy. SCLC grows predominantly in the airway 
wall	and	adjacent	peribronchial	interstitium	leaving	the	overlying	airway	epithelium	often	intact,	although	focal	areas	of	squamous	metaplasia	
and ulceration can be seen. As the tumor grows, bronchial obstruction supervenes from extrinsic compression yet atelectasis and obstructive 
pneumonitis are relatively uncommon. 

Squamous	cell	carcinoma	arises	from	the	altered	bronchial	epithelium	and	is	significantly	associated	with	smoking.	This	type	of	cancer	tends	
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to grow into the airway lumen as a polypoid or papillary tumor and is usually associated with bronchial obstruction, hilar mass and cavitation. 
Bronchial obstruction can lead to atelectasis and pneumonitis. The combination of hilar bulge due to the presence of a large central mass and 
atelectasis secondary to the airway obstruction results to the imaging feature known as S- sign of Golden.

Adenocarcinoma arises from the submucosal glands located in the peripheral airways and alveoli. Bronchoalveolar carcinoma (BAC) is included 
in the spectrum of adenocarcinoma. There is a weak correlation with cigarette smoking. It has various presentations and a wide spectrum of 
appearances. It typically presents as a nodule or mass with spherical or lobulated shape. It can be well circumscribed or have spiculated margins. 
Central	fibrosis	is	common,	frequently	resulting	in	retraction	of	the	pleura.	Sometimes	it	appears	as	consolidation	or	shows	up	with	diffuse	pat-
tern, even mimicking infection. The attenuation of adenocarcinoma represents its growth pattern. Ground glass lesions represent lepidic growth 
while solid components correspond to invasion. At the time of appearance adenocarcinoma has frequently spread to the regional lymph nodes.  

Large cell carcinoma is very large, usually more than 4cm, with similar radiologic features with adenocarcinoma. It tends to metastasize early in 
the course of the disease and has a poor prognosis. It is strongly associated with smoking.

The metastatic pathways of primary lung cancer are hematogeneous, lymphatic, aerogeneous and within a serosal cavity.

Radiology plays an important role in accurate assessment of the extent of the disease and staging thus contribute to the decision of therapy. It is 
also a valuable tool in the assessment of the therapeutic complications and monitoring of the patient’s course of the disease.
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CYTOLOGIC INVESTIGATION OF LUNG CANCER
Lina Pappa   
MD, PhD, Cytologist  
Dept of Cytopathology, University Hospital of Ioannina

Investigation of lung diseases using cytologic materials has a long history that can be traced back to the 19th century. However, pulmonary cytol-
ogy had no remarkable developments in the early years of the 20th century until the 1950s when a large number of papers reporting on the ability 
to detect and type lung cancers were published.

The lower respiratory tract is the target of respiratory cytology that can be studied by one or a variable combination of the following 7 types of cell 
sample: sputum, bronchial suction, bronchial washing (BW), bronchial brushing (BB), bronchoalveolar lavage (BAL), Transbronchial FNA (TBFNA) 
and Transthoracic FNA (TTFNA). 

The	sensitivity,	specificity	and	predictive	value	of	different	types	of	respiratory	specimen	in	the	diagnosis	of	lung	cancer	vary	with	the	tumor	
location	and	the	type	and	number	of	specimens.	In	general	a	combination	of	different	types	of	cell	sample	offers	higher	sensitivity,	specificity	and	
predictive value for a positive result than a single sample.

Diagnostic accuracy

-		Sputum	cytology	is	more	efficient	in	detecting	cancers	involving	large	proximal	bronchi.	Its	sensitivity	is	low	with	one	specimen	(27	to	41%)	and	
when 3 samples are obtained it increases to 57 to 89%. If 5 samples are used a sensitivity as high as 96.1% may be reached.

- The sensitivity of a BW in the diagnosis of lung cancer varies from 61 to 76%, and that of a BB ranges from 70 to 77%.

- For TBFNA, the sensitivity of the procedure alone is about 52%. When a TBFNA is combined with BW, BB and bite biopsy its sensitivity increases 
to 72%.

-	For	TTFNA,	the	sensitivity	and	specificity	of	the	procedure	are	89%	and	96%,	respectively.

- By using a selected combination of the above-mentioned methods, up to 98% of centrally located cancers and 94% of peripherally located 
cancers can be diagnosed cytologically.

- False-positive diagnosis of malignancy does occur. It is less than 1% of all malignant diagnoses by sputum, BW, BB and FNA.

- Reactive bronchial epithelial cells are the main source of false-positive diagnostic errors.

Tumor typing

-	Sputum,	BW,	BB	and	FNA	cytology	are	highly	accurate	for	identification	of	small	cell	carcinoma,	squamous	cell	carcinoma	and	adenocarcinoma,	
and accuracy rates over 90% have been reported in many large series.

-	Typing	of	large	cell	carcinoma	is	more	difficult	by	sputum,	BW,	BB	and	FNA	cytology,	and	an	accuracy	rate	of	about	80%	has	been	reported.

	-	IHC	studies	of	respiratory	cell	samples	with	TTF-1,	CK5/6,	p63,	chromogranin	and	neuron-specific	enolase	antibodies	prove	to	be	helpful	for	
typing of bronchial squamous cell carcinoma, adenocarcinoma and small cell carcinoma.

Reporting of results

The results of respiratory cell samples, regardless of their type, are usually reported as Negative, Atypical, Suspicious and Malignant.

Reported	results	consist	of:	Type	of	cell	sample	followed	by	a	statement	of	adequacy	and	a	statement	on	cytologic	findings.

A comment and/or recommendation may be added, if indicated.

Classification of lung cancers in small biopsies and cytologic materials

Bronchogenic	 carcinomas	are	 traditionally	 and	clinically	 classified	as	 small	 cell	 lung	cancer	 (SCLC)	and	NonSCLC	 (NSCLC)	 for	management	
purposes. These 2 types of lung malignancy account for 15% and 85% of usual lung cancers, respectively. SCLCs are almost always at advanced 
stages at diagnosis and treated by chemotherapy. For NSCLCs, resection is reserved for localized tumors; and radiotherapy, chemotherapy and 
molecular targeted therapy are for unserectable and advanced tumors. Only less than 30% of NSCLCs are diagnosed at early stages, but the rate 
of resection is only 6 to 15%, due to co-morbid illnesses. Therefore, over 80% of NSCLCs are diagnosed only by small biopsy and/or cytology prior 
to	treatment.	The	2004	WHO	classification	of	lung	tumors	is	currently	found	unsuitable	for	small	biopsies	and	cytologic	specimens.

In 2011 the International Association for the Study of Lung Cancer, American Thoracic Society and European Respiratory Society has proposed a 
classification	of	lung	cancer	for	small	biopsies	and	cytology.	In	this	classification	the	term	“large	cell	carcinoma”	is	not	used	and	it	is	replaced	by	
“nonsmall	cell	carcinoma”	or	“nonsmall	cell	lung	cancer”,	and	IHC	characteristic	features	of	NSCLCs	are	emphasized	and	included.

Lung cancer classification for small biopsies and cytology

A. Adenocarcinoma  
B. Squamous cell carcinoma  
C. Small cell carcinoma  
D. Nonsmall cell carcinoma (NSCC/NSCLC)  
- NSCC with NE morphology (+ NE markers), possible LCNEC  
- NSCC with NE morphology (- NE markers)  
- NSCC, with squamous cell and adenocarcinoma patterns (Adenosquamous)  
- NSCC, favor SQCC (if morphologic SQCC absent, and supported by IHC)  
- NSCC, favor ADA (if morphologic ADA absent, and supported by IHC)  
-	Poorly	differentiated	NSCC	with	spindle	&	giant	cell	carcinoma	features	 	
- NSCC, NOS (specify IHC stain results with interpretation)

Diagnosis of lung cancers in small biopsies and cytologic materials can be made based on the tumor histology and tumor cell morphology with 
or without histochemical and/or IHC characteristics. 

In	the	above	lung	cancer	classification	the	term	“NSCC-NOS”	is	advised	to	be	used	as	little	as	possible,	and	it	should	only	be	used	if	no	clear	
differentiation	by	morphology,	histochemistry	or	IHC	is	found,	and	when	the	morphology	and	IHC	results	are	conflicting.

The following table summarizes the cellular and immunocytochemical features of bronchogenic carcinomas
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NEUROENDOCRINE LUNG TUMOURS
Nikolaos Kavantzas  
Professor in Pathology  
1st Department of Pathology, School of Medicine, National and Kapodistrian University of Athens, Greece 

 The neuroendocrine lung tumours (NET) refer to 25% of primary lung tumours and originate from the neuroendocrine cells of bronchial epithe-
lium. The spectrum of pulmonary neuroendocrine tumors includes the typical and atypical carcinoids, the large cell neuroendocrine carcinoma 
and the small cell carcinoma.  The typical carcinoids (TC) refer to <1% of NET. The commonest histologic patterns are the trabecular and the 
organoid. In the former the tumour cells are arranged in interlocking cords or ribbons whilst in the latter they form nests or islands separated 
by	a	delicate	fibrovascular	stroma.	Tumour	cells	are	uniform	with	finely	granular	chromatin	and	a	moderate	amount	of	eosinophilic	cytoplasm.	

Neuroendocrine marker such as chromogranin and synaptophysin are typically strongly positive. Also, cytokeratin strains most carcinoid tumors. 
The 5 – and 10 – year survival rates are 90-98% and 82-95% respectively. 

 Atypical carcinoids (AC) make up about 10% of NET. Up to 70% eventually metastasize. Atipical carcinoids are recognized by increased mitotic 
activity (2-10/2mm²) and necrosis being seen in a tumour with the characteristic trabecular or organoid pattern of a carcinoid. In atypical carci-
noids	staining	for	neuroendocrine	markers	may	be	patchy	or	focal.	Κι-67	is	more	often	positive	in	AC	than	TC	and	is	related	to	survival		5	–	and	
10 – year survival rates are 61-73% and 35-59% respectively. 

 The large cell neuroendocrine carcinoma (LCNEC) refers to 3% of all lung cancers and it is a neoplasm of high malignancy. LCNEC is composed 
of large cells with moderate amounts of cytoplasm and nuclei with peripheral clumping of chromatin, a prominent nucleolus, high mitotic activ-
ity (>10 mitoses/ 2 mm²) and extensive necrosis. The tumour has an organoid pattern with nests, trabecular growth, rosettes and perilobular 
palisading. Chromogranin and synaptophysin are typically positive. Around 50% of LCNEC express TTF-1. A subtype of LCNEC is the combined 
large cell neuroendocrine carcinoma. This tumour refers to a LCNEC with components of adenocarcinoma, squamous cell carcinoma, giant cell 
carcinoma and/or spindle cell carcinoma. 

 Small cell carcinoma of the lung (SCLC) mainly arises in major airways, grows very rapidly and metastasizes early. The tumor shows the 
characteristic neuroendocrine histologic pattern including nesting, trabeculae, peripheral palisading and rosette formation. The tumour consists 
of	closely	packed	small	or	medium	-	sized	round	or	elongated	cells	within	a	scanty	stroma.	A	characteristic	finding	is	the	nuclear	moulding	(the	
nuclei of adjacent tumour cells press on one another). The mitotic activity is high and extensive necrosis is usually seen. Chromogranin, synap-
tophysin and CD56 are typically positive. Also, TTF-1 is positive in up tp 90% of cases. Concerning prognosis, most patients die within 1-2 years 
after	the	diagnosis	of	the	tumour.	Only	a	small	percentage	of	low	stage	tumours	may	be	successfully	resected	meaning	that	a	disease	–	free	
survival is seen in only a minority of patients treated with chemotherapy. 

 Like in LCNEC, the combined small cell carcinoma as a variant of SCLC could be recognized. It refers to a typical SCLC but with components of 
squamous cell, adeno- and large cell carcinoma and rarely spindle cell or giant cell carcinoma.
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IUCP HISTORY (1996-2016)  
Niki J. Agnantis, MD, PhD, FRCPath, A.G.E.  
Emeritus Professor, University of Ioannina

 The Ioannina University Courses in Pathology (IUCP) are postgraduate courses on selected topics of Human Pathology that have been 
offered	since	1996,	after	the	unanimous	decision	of	the	Executive	Committee	(Brussels,	June	1995)	of	the	European	Society	of	Pathology,	to	give	
the ESP auspices to the organization of the IUCP, within the frame of the European Institute for Continuing Medical Education (EICME). 

Two	courses	(or	Part	I	and	Part	II)	have	been	offered	each	year.	The	aim	of	the	Courses	has	been	to	bring	together	young	Pathologists	or	4th	
and	5th	year	residents	with	Tutors,	experts	in	the	various	fields	of	Pathology	and	to	encourage	active	participation	of	all	colleagues	during	the	
discussions following the lectures and the slide seminars, providing an in-depth review of Diagnostic Surgical Pathology. An emphasis has 
been given to morphological features, newly recognized entities and modern laboratory techniques. A limited number of didactic lectures, given 
by	established	and	distinguished	investigators,	cover	each	topic	theoretically.	After	the	experience	gained	from	the	first	course	(May	1996),	a	
number of distinguished Clinicians were gradually incorporated in the list of invited speakers. A tradition has been established, where the Opening 
Lecture	is	offered	by	a	distinguished	Clinician,	Specialist	on	the	subject,	The	Opening	Lecture	has	always	been	dealing	with	“The	challenge	for	
co-operation	with	the	Pathologist”.

Until	2008,	individual	lectures	regarding	imaging	and	therapeutic	approaches	(chemotherapy,	radiotherapy,	surgery)	were	also	offered	by	spe-
cialized	Clinicians	distinguished	in	the	field.	During	the	last	years	Clinicians	incorporate	their	talks	in	multidisciplinary	Sessions.	Furthermore,	
the	Scientific	Programme	is	enriched	with	many	Slide	Seminars,	which	are	offered	in	the	form	of	interactive	case	presentations.	The	duration	of	
each Course (or each Part) has been approximately 2 days (~14 credit hours). Each course has been designed for 40-50 Pathologists and Clinical 
Colleagues related to the subject. Over the years, besides the Greek students we also had Participants from: Cyprus, Balkan Countries, Hungary, 
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Czech Republic, Russia, Georgia, Italy, Spain and Jordan, who accounted for approximately 25% of the student body. A brief curriculum vitae 
stating	particular	experience	or	interest	in	the	topic	of	the	Course	is	always	required	for	the	preparation	of	the	final	list	of	Tutors	and	Participants,	
and for the archives of the Institute. Diplomas are given for regular attendance only and include the number of credit hours, always according to 
the criteria of the Royal College of Pathologists. At the end of each Course students are asked to complete an evaluation questionnaire, with the 
scope	to	test	the	quality	and	effectiveness	of	the	Course,	and	to	improve	the	content	of	the	Educational	Programme.	This	questionnaire	covers:	
the	content	of	provided	information,	the	quality	of	presentations	and	the	effectiveness	of	the	teaching	style.	The	above	categories	are	graded	
from 1-5, from very good to very poor. The results from this evaluation system are mailed to the Speakers and kept in our archives. In addition, 
a multiple-choice examination is completed by the Participants, without the obligation to sign their names.

	 In	the	First	Series	sixteen	courses	were	offered	and	covered	the	following	topics:	GYN, BONE/SOFT TISSUES, PEDIATRIC, SKIN, LIVER, LUNG, 
BREAST, PROSTATE, SALIVARY GLANDS, THYROID, OESOPHAGUS-STOMACH-DUODENUM-BILIARY TRACT-PANCREAS, SMALL-LARGE IN-
TESTINE, KIDNEYS and URINARY BLADDER PATHOLOGY/ONCOLOGY.

	 In	 the	Second	Series	 twelve	 courses	were	 offered	and	 covered	 the	 following	 topics:	VULVA-VAGINA-CERVIX, ENDOMETRIUM-OVARIES-
ACCESSORIES, PROSTATE, BREAST, SKIN, BONE & SOFT TISSUE (25th SILVER COURSE), LUNG-PLEURA-MEDIASTINUM, KIDNEYS & 
ADRENALS, LIVER PATHOLOGY/ONCOLOGY.

 In 2010, consistent with our commitment for interactive participation of all (Organizing Committee, Tutors and Students) in the realization of 
IUCPs, a questionnaire was distributed at the end of the course asking for the preferred subject of IUCP 2011. The topic GYN PATHOLOGY/ONCOL-
OGY	was	voted	by	the	vast	majority	for	2011.	This	topic	was	offered	for	the	third	time,	thus,	the	third	series	of	IUCP	commenced.	In	the	following	
years the topics were LIVER PATHOLOGY/ONCOLOGY (2012), BREAST PATHOLOGY/ONCOLOGY (2013), SKIN PATHOLOGY/ONCOLOGY (2014) and 
HEAD & NECK PATHOLOGY/ONCO- LOGY. In 2016 the 33rd IUCP with the topic of NEURO PATHOLOGY/ONCOLOGY	was	offered.	

 During my long career in organizing the IUCP, I have faced several challenges and I have learned a lot from hands-on experience. For a suc-
cessful	organization	the	active	involvement	of	a	University	Medical	School	is	necessary.	Publicity	should	also	be	provided	by	the	official	Societies	
of Pathology (Hellenic, European Society of Pathology and IAP). Furthermore, personal communication with the directors of large National and In-
ternational Hospitals is always helpful. For this reason an attractive poster is always circulated through e-mail with all the available information. 
Participation is always encouraged if the registration fees are the lowest possible. This cannot be achieved without sponsoring by the Societies 
of Pathology. Since the aim of the Course is educational we always encourage the participation of residents and young Pathologists from our 
neighboring Balkan countries, by waiving their registration fee. 

We	believe	that	with	the	organization	of	the	IUCP	our	Institution,	along	with	ESCOP	and	Euro	Cell	Path,	has	significantly	contributed	to	the	field	
of Continuing Medical Education in Europe.

LUNG CANCER CLASSIFICATION AND HISTOLOGICAL PATTERNS  
Paraskevi Th. Alexandrou  
First Department of Pathology, National and Kapodistrian University of Athens, Athens, Greece

Non small cell lung cancers (NSCLC) represent approximately 85% of all lung primary malignancies and adenocarcinoma histological type 
accounts	for	more	than	50%	of	all	of	them.	A	significant	change	in	pathological	lung	cancer	classification	resulted	from	the	2011	International	
Association	for	the	Study	of	Lung	Cancer	/	American	Thoracic	Society	/	European	Respiratory	Society	(IASLC	/	ATS	/	ERS).	The	classification	was	
a	multidisciplinary	effort	developed	by	an	International	core	panel	of	experts	(oncologists,	pulmonologists,	pathologists,	radiologists,	molecular	
biologists and thoracic surgeons). This led to an emphasis on correlation between pathologic, clinical, radiologic and molecular characteristics, 
allowing a new approach for the diagnosis and management of lung cancer patients. In order to improve prognostic and predictive values, the 
IASLC	/	ATC/	ERC	classification	was	adopted		in	the	World	Health	Organization	(WHO)	classification	of	Tumors	of		the	Lung,	Pleura,	Thymus	and	
Heart 4th	edition	2015,	and	lung	adenocarcinomas	are	classified	based	on	predominant	pattern	(Table	1).	This	classification	considers	resection	
specimens,	small	biopsies	and	cytology	specimens.	The	most	significant	change	is	the	discontinuation	of	the	term	“bronchioloalveolar	carcinoma	
(BAC)”.	New	entities	such	as	 “adenocarcinoma	 in	situ	 (AIS)”,	 “lepidic-predominant	adenocarcinoma	 (LPA)”,	 “invasive	adenocarcinoma	with	a	
lepidic	component”	and	“invasive	mucinous	adenocarcinoma”	were	introduced	in	the	new	classification,	substituting	the	former	term	“BAC”.	AIS	
is	added	to	the	group	of	preinvasive	lesions	along	with	atypical	adenomatous	hyperplasia	(AAH).	AIS	as	a	reclassified	category,	is	defined	as	small	
adenocarcinoma  3 cm consisting of neoplastic pneumonocytes along with pre-existing alveolar structures (lepidic growth) lacking stromal, 
vascular	or	pleural	invasion.	AIS	is	typically	nonmucinous,	consisting	of	type	II	pneumonocytes	and	/	or	clara	cells.	AAH	is	defined	as	a	focalized	
proliferation of mild to moderately atypical cells lining involved alveoli and sometimes respiratory bronchioles resulting in focal lesion <5mm in 

diameter, arising in the centriacinar region. The alveolar septa are lined by the cyboidal, low columnar cells showing clara cell or type II pneu-
monocyte	differentiation.	Minimally	invasive	adenocarcinoma	(MIA)	is	defined	as	a	small,	solitary	adenocarcinoma	(  3 cm) with a predominantly 
lepidic pattern and  5 mm invasion in greatest dimension. MIA is usually nonmucinous but it may be mucinous. The invasive component of 
MIA	should	include	histological	subtype	other	than	a	lepidic	pattern	(ie,	acinar,	papillary,	micropapillary	and	/	or	solid)	or	tumor	cells	infiltrating	
myofibroblastic	stroma.	MIA	should	not	be	diagnosed	if	the	tumor	invades	lymphatics,	blood	vessels,	or	pleura	or	if	necrosis	is	evident.	LPA	is	a	
nonmucinous	invasive	adenocarcinoma	previously	classified	as	a	mixed	subtype	in	which	the	lepidic	component	is	predominant.	It	should	contain:	
(a)	>5mm	of	histological	subtype	other	than	a	lepidic	pattern	(ie,	acinar,	papillary,	micropapillary,	or	solid)	or	>	5mm	of	myofibroblastic	stromal	
invasion; (b) invades lymphatics, blood vessels, or pleura; or (c) contains tumor necrosis.

Acinar predominant adenocarcinoma consists of glands with a central luminar space surrounded by tumor cells. The neoplastic cells and / or 
glandular	structures	may	contain	mucin.	Papillary	predominant	adenocarcinoma	is	composed	of	a	growth	of	glandular	cells	along	central	fibro-
vascular cores. The new category of micropapillary predominant adenocarcinoma represents a tumor growing  in papillary structures lacking 
fibrovascular	cores.	Micropapillae	may	be	connected	to	alveolar	lumina	or	may	be	detached	‘’floating’’	within	the	alveoli.	The	tumor	cells	are	
usually small and cuboidal with minimal nuclear atypia. Solid-predominant adenocarcinoma is composed of solid sheets with mucin production 
consisting	of	polygonal	cells.	Sometimes	these	cells	present	a	deceptively	“squamoid	hint”	forming	sheets	without	other	recognizable	patterns	
of acinar, papillary, micropapillary or lepidic growth. If the tumor is 100% solid, intracellular mucin should be found in at least 5 tumor cells in 
each	of	2	high	power	field	(HPF).	Solid	and	micropapillary	predominant	subtypes	are	associated	with	poorer	outcome	compared	with	the	other	
subtypes.	Invasive	mucinous	adenocarcinoma	corresponds	to	the	vast	majority	of	the	tumors	previously	classified	as	mucinous	BAC.	It	is	com-
posed of tumor cells with goblet or columnar cell morphology with abundant intracytoplasmic mucin. These tumors may show the heterologous 
mixture	of	lepidic,	acinar,	papillary,	micropapillary	and	solid	growth,	cytologic	atypia	is	minimal	and	alveolar	spaces	are	often	filled	with	mucin.	
These tumors present a strong correlation with KRAS mutation and lack of EGFR mutation, although nonmucinous adenocarcinomas are more 
likely to show EGFR mutation. Invasive mucinous adenocarcinomas has a propensity for multicentric, multilobular and bilateral involvement. 
Metastases,	particularly	from	pancreas	and	ovary	can	be	morphologically	 identical	to	primary	mucinous	adenocarcinoma	and	the	differential	
diagnosis requires clinical correlations. Colloid adenocarcinoma presentssimilar features to those of the same terminology gastrointestinal tract 
tumors. It consists of large pools of extracellular mucus which distend alveolar spaces destroying their walls. The tumor elements are few, 
floating	into	the	mucoid	material	and	form	foci	of	tall	columnar	cells	with	goblet-like	features	growing	in	a	lepidic	fashion.	Neoplastic	cells	are	
generally	few	and	nuclear	atypia	is	subtle,	while	mitotic	rate	is	low	and	necrosis	absent.	Inflammatory	infiltration	consisting	of	histiocytes	and	
giant cell reaction, may be also prominent. Colloid adenocarcinoma can be combined with other histotypes of lung adenocarcinoma. Tumor cells 
frequently	coexpress	CDX2,	TTF1,	cytokeratins	7	and	20.	At	molecular	analysis,	KRAS mutations are also evident, while EGFR mutations and gene 
fusion rearrangements are exceedingly rare. Correlations with clinical data are needed to exclude a metastasis from the digestive tract, pancreas, 
ovary and breast. Fetal adenocarcinoma is a very rare tumor which exibits characteristics resembling fetal lung tissue and consists of glandular 
elements with clear cytoplasm and subnuclear vacuoles. It may resemble secretive endometrium exhibiting tubular and papillary formations. 
Low grade tumors are pure in pattern but high grade ones typically have at least 50% fetal morphology. The low grade form displays low nuclear 
atypia and morule formation, while  in  the high grade  tumour  a more prominent nuclear atypia, a lack of morules  and  transition to conventional 
adenocarcinoma  with  necrosis are evident. Fetal adenocarcinomas are distinguished from endometriosis by their malignant cytological features, 
frequent TTF1 expression and lack of characteristic stroma. They are also distinguished from metastatic endometrial adenocarcinoma by clinical 
evaluation	and	lack	of	estrogen	/	progesterone	receptor	and	PAX8	expression.

Enteric adenocarcinoma shares characteristics with colorectal adenocarcinoma which consists of glandular and / or cribriform structures as well 
as	papillotubular	structures.	The	glands	are	fined	by	columnar	cells	with	vesicular	nuclei,	central	geographical	or	dotted	necrosis	with	prominent	
nuclear debris. The resemblance with colonic cancer varies from case to case, so a metastasis from an intestinal adenocarcinoma should be 
clinically	excluded	since	the	immunoprofile	may	be	identical.	The	pulmonary	enteric	adenocarcinoma	is	heterogeneous	and	diagnosis	is	applied	
to tumors with an enteric pattern 	50%	of	the	whole	histology	picture.	Some	cases	present	immunohistochemically,	enteric	differentiatin	(CDX2,	
cytokeratin	20	or	MUC2	positivity)	while	others	lack	this	profile	having	only	an	enteric	morphology.	The	rare	TTF1	positive	expression	can	make	
differential	diagnosis	more	complicated.

The	new	IASLC	/	ATC	/	ERS	classification	which	was	adopted	in	the	WHO	classification	of	Tumors	of	the	Lung,	Pleura,	Thymusand	Heart	4th edition 
of 2015 provides a much needed standard for pathological diagnosis not only for the patients care but also for the adjuvant therapy and patient’s 
prognosis.
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TABLE 1: Istological classification of lung adenocarcinoma	(modified	by	Truini	A,	et	al.)

Preinvasive lesions

•	 Atypical	adenomatous	hyperplasia	(AAH)

•	 Adenocarcinoma	in	situ	(AIS)	[nonmucinous,	mucinous	or	mixed	nonmucinous	/	moucinous]

Minimally invasive adenocarcinoma (MIA) [  3 cm lepidic predominant tumor with 5mm invasion]

•	Non	mucinous,	mucinous,	mixed	mucinous	/	nonmucinous

Invasive adenocarcinoma

•	 Lepidic	predominant	[formerly	non-mucinous-bronchioloalveolar	carcinoma	(BAC),	with	>5	mm	invasion]

•	 Acinar	predominant

•	 Papillary	predominant

•	Micropapillary	predominant

•	 Solid	predominant	with	mucin

Variants of invasive adenocarcinoma

•	 Invasive	mucinous	adenocarcinoma	[formerly	mucinous	BAC]

•	 Colloid

•	 Fetal	[low	and	high	grades]

•	 Enteric
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DIAGNOSTIC APPROACH OF LUNG CANCER  
Primary vs metastatic lesions

Dr. Nikoleta Pastelli  
Pathologist

Metastatic tumors in the lung are the most common malignancy. The improvement of the survival of patients with malignancies has led to 
growing	occurrence	of	pulmonary	metastatic	disease	in	bronchial	and	surgical	specimens.	With	the	advent	of	targeted	therapies	after	molecular	
methods,	differentiating	metastasis	from	primary	lung	tumor	is	critical.	Carcinomas	are	the	most	common	source	of	metastases,	with	gastroin-
testinal tract, breast, kidney and head and neck being the major primary sites.

There	are	four	different	mechanisms	of	metastatic	disease:	vascular	extension,	direct	extension,	pleural	seeding	and	aerogenic	dissemination.

Pulmonary metastases commonly occur as multiple bilateral parenchymal nodules, small sized and well circumscribed, and less frequently as 
solitary nodules. The histological features of metastatic foci are similar to those of the primary lesions with variable growth patterns: interstitial, 
lepidic,	destructive	or	alveolar-filling.

A	known	history	of	malignancy	may	be	helpful	for	the	differential	diagnosis	of	metastatic	disease	and	primary	tumor.	Pathologists	should	be	
aware of a prior diagnosis of malignancy, even when the malignancy occurred long ago, was of good prognosis and thought to be cured. In some 
patients, reviewing previous biopsy or surgical specimens, even of apparently benign tumors, may be essential.

Certain malignancies of the lung are extremely rare as primaries, such as primary pulmonary melanoma or sarcoma. Therefore, this diagnosis 
is made only when thorough clinical history, clinical/ radiologic evaluation and the review of previous surgical material has ruled out an extra-
pulmonary primary tumor.

The distinction between primary and metastasis for common histological types, such as adenocarcinoma and squamous cell carcinoma, is a 
challenge. Immunochemistry can be a valuable tool in distinguishing metastases from primary tumors and can suggest the primary site. Most 
lung adenocarcinomas are positive for TTF1 and napsin A, except for mucinous carcinomas. Colorectal carcinomas exhibit reactivity for CK 20 and 
CDX2	and	they	are	usually	negative	for	CK7,	TTF1	and	napsin	A.	Primary	carcinomas	of	the	breast	can	express	estrogen/progesterone	nuclear	
receptors,	but	TTF1	is	uniformly	negative.	Prostatic	adenocarcinomas	are	positive	for	prostate-specific	membrane	antigen.	There	is	no	specific	
immunohistochemical marker that determines whether a squamous cell carcinoma is primary or metastatic. 

Morphological	features	of	a	potential	metastasis	may	differ	from	the	histological	appearance	of	the	primary	tumor	and	accurate	identification	
of	the	lesion	may	be	difficult.	Maturation	effect,	as	a	consequence	of	treatment,	or	as	a	result	of	host-tissue	interaction,	or	even	as	an	inherent	
property of the malignancy, is common in some kind of tumors and may be extremely confusing. For example, the metastases of testicular germ 
cell	tumors	often	exhibit	the	characteristics	of	mature	teratoma.

The	molecular	methods	contribute	in	identifying	potential	therapeutic	targets	rather	than	in	differential	diagnosis	of	a	primary	versus	metastatic	
origin.	SYT-SSX	fusion	transcript	in	synovial	sarcoma	is	a	useful	test	and,	according	to	some	studies,	loss	of	heterozygosity	and	TP53	mutation	
analysis may help in separating a primary versus a metastatic squamous cell carcinoma.
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DIAGNOSTIC IMMUNOCHISTOCHEMICAL ALGORITHMS
Efstathios Stathakis   
Pathologist

Immunohistochemistry	is	increasingly	utilised	to	differentiate	lung	carcinomas.	The	simple	classification	Small	Cell	Lung	Cancer	(SCLC)	versus	
Non-Small	Cell	Lung	Cancer	(NSCLC)	is	no	longer	sufficient	enough,	since	the	major	advances	in	thoracic	medical	oncology	and	the	introduction	
of	new	therapies,	like	EGFR-targeted	therapies,	bevacizumab,	pemetrexed	and	others.	Other	important	molecular	differences	between	adeno-
carcinoma	and	squamous	cell	carcinoma	are	 increasingly	 identified,	suggesting	that	future	targeted	therapies	will	be	 increasingly	 ‘histology	
specific.’	Selection	of	patients	 for	appropriate	molecular	 tests	and	histology-based	 therapies	necessitates	accurate	pathologic	distinction	of	
adenocarcinoma	vs	squamous	cell	carcinoma.	The	 latest	World	Heath	Organisation	classification	of	 lung	 tumors	 follows	 these	changes	and	
utilises	IHC	through-out	the	classification,	and	for	the	first	time,	both	for	resections	and	small	biopsies	and	cytology.	Among	numerous	changes,	
a	new	algorithm	is	proposed,	in	order	to	minimise	the	poorly	differentiated	NSCLC	and	reclassify	it	either	to	adenocarcinoma	or	squamous	cell	
carcinoma. This algorithm includes a broad spectrum of immunohistochemical and molecular methods. The main immunohistochemical markers 
that	are	used	for	the	identification	of	the	vast	majority	of,	at	least,	primary	lung	carcinomas	are	TTF-1,	NapsinA,	p40,	p63,	Ck7,	Ck5/6,	CD56,	
chromogranin, synaptophysin and ki67.       
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MOLECULAR APPROACH OF LUNG CANCER - PROGNOSTIC AND PREDICTIVE 
BIOMARKERS
Dr. Rodoula Tringidou MD, PhD   
Director of Pathology Department in ‘’Sotiria’’ Athens Hospital for Thorasic Diseases, e-mail: trigidou@gmail.com

Lung Cancer is the most common cancer and remains the leading cause of cancer deaths worldwide. Five years survival among lung cancer patients 
is poor and varies between 6% and 14% for men and 7% and 18% for women. Tobacco smoke remains the major risk factor for lung cancer although 
worldwide about 15% of men and 53% of women are never smokers. Histologically LC categorized in two main groups small cell lung cancer/SCLC 
and non-small cell/NSCLC.

Therapy of L.C. is based on cell type and stage. Early stage of NSCLC are treated with surgery and SCLC, the vast majority of which are in advanced 
stage at presentation, are treated with chemotherapy and radiation therapy.

In	recent	years,	there	has	been	a	significant	increase	in	information	about	lung	cancer,	with	new	insights	in	histological	classification,	pathological-
clinical correlation imaging, molecular pathology and therapy protocols including molecular target therapy. The diagnosis o NSCLC should not be used 
but	rather	a	specific	cell	type	(squamous cell carcinoma or adenocarcinoma)	should	be	confirmed	using	special	stains	IHC	or	molecular	techniques.

Molecular	analysis	of	Lung	Cancer	has	significant	implications	for	patient	therapy.	Over	the	last	few	decades	molecular	detection	of	biomarkers	
such as EGFR, KRAS, ALK, BRAF, BRCA1, ERCC1, ACT Rb, PTEN MET in cases of NSCLC with prognostic or predictive role improved survival of lung 
cancer. NSCLC with mutation in the EGFR is a distinct subgroup of NSCLC that is particularly responsive to EGFR-TKIs (tyrosine-kinase inhibitors) 
therapy. In addition to EGFR mutations, screening for KPAS mutations is also implemented in the clinical trials using agents targeting molecules 
(EGFR,	VEGFR,	KRAS	etc.)	showed	 their	potential	 to	affect	 the	 treatment	of	patients	with	NSCLC.	Recently	 Immunotherapy added for patient 
therapy with NSCLC.

A new biomarker PD-L1 (Programmed cell Death Ligand 1) expressed by IHC in patients with NSCLC has been used as a predictive diagnostic test 
to indentify responders and guide treatment in trials of the PD-L1 axis inhibitors.
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LUNG CANCER FROM BENCH TO BEDSIDE
Stamos Theocharis  
First Department of Pathology, Medical School, National and Kapodistrian University of Athens, Athens, Greece

Lung cancer remains the most commonly diagnosed malignancy and accounts for most of the cancer-related deaths worldwide, representing a 
significant	global	health	burden.	The	majority	of	these	neoplasms	are	pathologically	categorized	as	non-small	cell	lung	cancer	(NSCLC)	which-
constitutes 85% of all lung cancers, wherethe most aggressive subtype small-cell lung carcinoma (SCLC), accounts for the remaining 15%) is 
the most aggressive subtype but less observed. 

Gene	expression	profile	different	characteristics	between	NSCLC	subtypes	 (adenocarcinoma	and	squamous	cell	carcinoma)	as	also	between	
NSCLC and SCLC,have been reported. NSCLC is characterized by deregulation of the Epidermal growth factor receptor (EGFR) and tumor-sup-
pressor	p53	while	altered	molecular	marker	genes	with	neuronal	differentiation	and/or	growth	such	as	the	human	achaete-scute	homolog	1	
(ASCL1) and the glycine receptor alpha-1 subunit gene (GLRA1) have been found in SCLC. Such genetic alterations,related with lung cancer 
subtypes’pathogenesis,not only support diagnosis but in the case of NSCLC have a predictive value for patients’ treatment with targeted / tailored 
therapies. 

Lung	cancer	detection	at	early	stage	should	be	efficient	with	more	accurate	diagnostic	tools	detection	and	validation.	Additionally,	the	poor	prog-
nosis and resistance to both radiation and chemotherapy warrant highlight the need for further investigation into the molecular mechanisms of 
NSCLC	and	warrant	the	development	of	novel,	more	efficacious	therapeutics.	Previously,	the	discovery	of	oncogenic	driver	mutations	in	EGFRand	
rearrangements	in	anaplastic	lymphoma	kinase	(ALK)	and	ROS1,modified	our	treatment	options	to	more	precise	and	rational	targeted	therapy.	
Differenttargeted	agents	such	as	EGFR	and	ALK	tyrosine	kinase	inhibitors	(TKI)	are	now	routinely	used	in	clinical	practice	and	have	improved	the	
previously dismal prognosis of this malignancy.

Various	 serum	biomarkers	 classified	 into	different	 categories	 (oncofetal	 proteins,	 cellular	 structural	 protein	 fragments,	 enzymes,	membrane	
antigens, peptide and non-peptide hormones, autoantibodies to proteins overexpressed in tumor cells, and circulating naked nucleic acids 
derived from tumor cell nuclei (useful in lung cancer detection) have been described and widely used over the last decades.Non-coding RNAs 
are not translated into proteins and have emerged as fundamental regulators of gene expression. Recent studies reported that microRNAs (miRs) 
and long non-coding RNAs (lncRNAs) as also cell-free DNA are involved in lung cancer development and progression, and appeared as new 
promising non-invasive biomarkers for early lung cancer diagnosis.Exosomes are nanovesicles playing a role in intercellular communication 
by acting as carriers of functional contents, and by this wayhave been implicated in many normal biologic and pathologic processes including 
cancer	progression,	metastasis,	 immune	modulation,	angiogenesis,	and	tissue	regeneration.	Exosomes	have	also	been	identified	as	potential	
tools in cancer diagnosis and treatment. They contain mRNA, miRs, lncRNAsand DNA as also other molecules as lipids, and multiple types of 
proteins including membrane fusion-related proteins, proteins involved in vesicle formation, integral membrane proteins, components of the 
major histocompatibility complex (MHC) classes I and II, proteins related to the cytoskeleton and cell metabolism and cell surface proteins 
involved	in	oncogenesis	such	as	MET	and	mutant	KRAS.	The	term	“liquid	biopsy”	is	used	for	the	determination	of	circulating	tumoral	DNA	(ctDNA),	
miRs, ncRNAs and other exosomes’ content and has emerged as a new promising noninvasive tool to detect lung cancer biomarkers. Alterations 
in such biomarkers should valuable information regarding diagnosis, response to treatment, acquired resistance and prognosis prediction, while 
bypassing the problem of tumor heterogeneity. Liquid biopsy analyses are already incorporated in the routine clinical practice in many hospitals 
and oncology departments worldwide, improving the selection of treatments and monitoring of lung cancer patients. Although they have not yet 
reached	their	full	potential,	liquid	biopsy-based	tests	will	soon	be	as	widespread	as	“standard”	biopsies	and	imaging	techniques,	offering	valuable	
diagnostic, prognostic, and predictive information. Additionally, the ability to selectively manipulate exosomecontent, through either exogenous or 
endogenous	approaches,	may	offer	further	opportunities	for	unique	therapies.Research	efforts	are	also	made	for	the	characterization	of	proteins	
and	their	crosstalk	that	regulate	different,	even	opposite	signaling	pathways	in	lung	cancer,providing	insights	to	the	discovery	of	novel	pathogenic	
factors and the development of new therapeutics.The accumulative research data using novel technologies can help to obtain important answers 
about the evolution of this disease. However, further experimental studies and clinical trials are required in order to establish a clear panel of 
specific	biomarkers	forlung	cancer	detection,	monitoring	and	prognosis.
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GRANULOMATOUS LUNG DISEASE
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 Despite advances in radiological imaging, up to20% of resected pulmonary nodules are benign,and granulomas account for the majority of these-
nodules.	Pathology	remains	the	only	way	to	confirm	the	presence	of	a	granulomatous	inflammatory	response	clinically	and	radiologically	suspicious	
for	a	neoplasm,	the	best	means	for	confirming	a	benign	diagnosis,	and	the	gold	standard	against	which	clinical	and	radiologic	criteria	are	evaluated.	
The evaluation ofgranulomatous lung lesions is acommon task in routine diagnostic pathology, that can become a diagnostic problem as these occur 
ina wide range of pulmonary conditions, ranging fromcommon entities to uncommon ones and includingboth infections and non-infectious diseases.

	 Granulomas	were	first	observed	over	200	years	ago	during	the	autopsy	of	a	tuberculous	lung	and	their	various	current	definitions	are	still	based	
on	histopathologic	observations.	The	lesion	is	defined	as	a	focal,	chronic	inflammatory	tissue	response,	composed	mostly	of	macrophages	and	their	
derivatives,	the	“epithelioid	cells”,	evoked	by	persistent,	poorly	degradable	substances.Based	on	the	causative	agent,	granulomas	have	a	diverse	etiol-
ogy.	They	are	classified	into	4	groups:	1)	T	cell-mediated	immune	response	granulomas	formed	to	infectious	agents.	2)	Granulomas	with	unknown	
etiology	but	with	a	T	lymphocyte-mediated	profile.	3)	Foreign	body	granulomas	induced	by	inanimate	substances.	4)	Granulomas	associated	with	
malignant tumors. Despite the causative agent aggregation of histiocytes is the minimum requirementof a granuloma, regardless of whether the 
lesion alsocontains necrosis, lymphocytes, plasma cells, or multinucleatedgiant cells.

 The presence or absenceof necrosis is the starting point of the pathological diagnostic algorithm, with the understandingthat necrotizing and non-
necrotizing	granulomatousinflammation	coexist	in	some	cases.	That	being	said,the	most	common	cause	of	necrotizing	granulomas,	are	infections	with	
fungi and mycobacteria being by far the most frequent causative agents. 

 The search for microorganisms should begin on haematoxylinand eosin (H&E) stained slides, since several fungi (Cryptococcus,Blastomyces, Coc-
cidioides	and	Aspergillus)	 are	 identifiable	on	 this	 stain	 and	because	H&E	 is	 superior	 to	 other	 stains	 for	 evaluating	morphologicdetails	 of	 fungal	
organisms. Histochemical stains suchas PAS, Mucicarmine and Grocott’s Methenamine Silver (GMS) for fungi should be obtained in all cases inwhich 
organisms	are	not	visible	on	H&E	and	Ziehl	Neelsen	(ZN)	for	mycobacteria.	Since	organisms	are	oftenpresent	only	within	necrotic	areas,	it	is	important	
to	ensure	thatnecrotic	tissue	has	not	fallen	off	the	ZN/GMS	stained	slide	inprocessing.	Paucity	of	organisms	is	another	common	reason	for	false-
negatives, especially in infections caused by Histoplasmaand mycobacteria.

Necrotizing granulomas

 Overall, mycobacteria are the most common cause of pulmonary granulomas in lung biopsies worldwide, although with considerable geographic 
variation. They include Mycobacterium tuberculosis and non-tubercular mycobacteria such as the Mycobacterium avium complex (MAC). The granu-
lomas	of	tuberculosis	are	almost	invariably	necrotizing,	but	are	often	admixed	with	non-necrotizing	granulomas	and	their	appearance	is	identical	to	
those	caused	by	non-tubercular	mycobacteria,	Histoplasma	or	Coccidioides.	Once	acid-fast	bacteria	are	identified,	there	are	no	reliable	histologic	
features	that	differentiate	M.	tuberculosis	from	non-tubercular	mycobacteria.	This,	understandably	important	for	therapy,	distinction	requires	micro-
biologic	cultures	ofunfixed	tissue	or	application	of	the	polymerase	chain	reaction(PCR)	to	formalin-fixed	paraffin-embedded	material.

 Fungi	are	also	a	major	cause	of	necrotizing	granulomas.	The	incidence	of	fungal	infection	and	the	type	of	fungus	identified	varies	considerably	by	
geographic location. With the exception of Cryptococcus and Pneumonocystis carinii, which manifest the former with non-necrotizing granulomas 
and the latter with both necrotizing and non-necrotizing granulomas, the majority of fungi infection manifest with necrotizing granulomas that can 
bewell-circumscribedcontainingabundant	“infarct-like”	pink	necrosis	that	may	be	supervened	by	hyalinization	(Histoplasma),	suppurative	abscess-
like	(Blastomycosis),	often	rich	in	eosinophils	(Coccidioidomycosis),	accompanied	by	frothy	intra-alveolar	material	(Pneumocystis),	or	withstriking	
tissue	eosinophilia	and	“allergic	mucin”	within	airways	(Aspergillus	–	in	the	form		of	allergic	bronchopulmonaryaspergillosis).

 Rarely, ordinary bacteria have been reported to cause necrotizing, usually suppurative, granulomatous reactions.Examples include Burkholderia 
pseudomallei (melioidosis), Brucella suis (brucellosis) and other rareorganisms (Burkholderia cepacia, Pseudomonas andersoni). Gram stains or silver 
impregnation	techniques	(Warthin	Starry	stain)	can	sometimes	outlinethe	organisms,	but	more	often	the	diagnosis	dependson	cultures.

 Vasculitides	associated	with	granulomatous	in	flammation	with	necrotic	granulomas	are	the	ANCA-associated	vasculitides	Granulomatous	Poly-
angiitis (formerly known as Wegener’s granulomatosis) and Eosinophilic granulomatosis with polyangiitis (Churg-Strauss Syndrome).

 - Granulomatous Polyangiitis (GPA),	is	characterized	by	a	combination	of	necrotizing	granulomas	presenting	basophilic,	“dirty”,	“geographic”	ne-
crosis	surrounded	by	palisading	histiocytes	and	necrotizingvasculitis.	The	latter,	is	defined	characterized	by	focal	fibrinoid	necrosis	of	the	vesselwall	
and/or	destruction	of	the	wall	by	a	neutrophilic	inflammatoryinfiltrate	which	often	preferentially	affects	one	side	of	the	involved	vessel	(“eccentric	
vasculitis”)	accompanied	by	karyorrhectic	debris.	However,	since	ANCA	isnegative	in	as	many	as	40%	of	cases	of	localized	GPA,anegative	ANCA	does	
not	exclude	the	diagnosis,	and	pathologistsmust	be	prepared	to	recognize	the	characteristic	histologic	featuresregardless	of	the	serologic	findings.	

 - Eosinophilic granulomatosis with polyangiitis (Churg-Strauss Syndrome), is characterized by eosinophilic pneumonia in addition to necrotizing 
granulomas	with	histiocytes	surrounding	necrotic	eosinophils	and	necrotizing	vasculitis,	with	the	former	manifestation	being	the	most	common	find-
ing.

 Other conditions that manifest lung necrotizing granulomas are:

 - Well-established rheumatoid arthritis, in which usually multiplerheumatoid nodules are indistinguishable from necrotizing granulomas due to 
other	causes.	Necrosis	usually	has	irregular	contours,	basophilichue	and	stands	along	with	vascular	inflammation,	mimicking	GPA.	However,	a	true	
necrotizingvasculitis is absent.

 - Necrotizing Sarcoid granulomatosis (NSG), a rare variant of sarcoidosis, is characterized by extensive parenchymal necrosis in a background of 
non-necrotizing granulomastypical of sarcoidosis, in which the amount of necrosis exceeds the minimal, focal necrosis that maybe seen in classic 
sarcoidosis, and vascular involvement (bygranulomas) is more prominent.

 Non-Necrotizing granulomatous inflammation

 Sarcoidosis is the prototype of non-necrotizing granulomatouslung disease and is the most common diagnosis when non-necrotizing granulomas 
are	encountered	in	the	lung.	It	is	characterized	by	interstitial	well-formed,distinct	or	confluent,	granulomas	composedof	tightly	clustered	epithelioid	
histiocytes	and	multinucleatedgiant	cells	with	few	lymphocytes,	often	surrounded	and/or	replaced	by	concentric	layers	of	hyalinized	fibrosis,	with	
characteristic	distribution	along	lymphatic	routes.	The	frequent	presence	of	nonspecific	cytoplasmic	inclusions	(Schaumann	bodies,	asteroid	bodies,	
and birefrigent crystals) in the giant cells should not be confused with exogenous material. Vascular involvement (granulomatous vasculitis) is com-
mon. Granulomas do not involve airspaces, organizing pneumonia is absent and lung parenchyma away from the granulomasappears normal. 

 Chronic Hypersensitivity Pneumonitis- HP (also known asextrinsic allergic alveolitis) is caused by a type IV hypersensitivityreaction to inhaled 
organic antigens such as thermophilic bacteria (farmer’s lung) and bird feathers (bird fancier’s disease)

It’s	main	finding	is	a	cellular	chronic	interstitial	pneumonia	with	subtle	accentuation	around	bronchioles.	Granulomas	are	small	and	inconspicuous	
and	consist	either	of	poorly	formedclusters	of	histiocytes	or	a	few	multinucleated	giant	cells	often	contain	intracytoplasmic	inclusions	similar	to	those	
seen	in	sarcoidosis,	scattered	in	the	interstitial	inflammatory	infiltrate.	Airspace	accumulation	of	foamymacrophages	is	frequent,	and	small	foci	of	
organizing pneumoniamay also be present.

 “Hot tub” lung is currently thought to represent a hypersensitivityreaction to MAC organisms derived from aerosolizedcontaminated hot tub water.
It is histologically similar to HP, except that the granulomas are larger, more conspicuous,and located within airspaces in addition to the interstitium. 
Mycobacteria	are	rarely	identified	histologically.

 Lymphoid interstitial pneumonia (LIP)	The	interstitium	is	diffusely	expanded	by	a	lymphoplasmacytic	inflammatory	infiltrate	with	no	peribronchiolar	
accentuation, as characteristicallyseen in HP. Poorly formed granulomas orisolated giant cells may be seen in bronchiolar walls.

 Pneumoconioses	refers	to	the	retention	of,	and	the	pathologic	effects	of,	inhalation	of	dust	particulates.	Chronic	exposure	to	beryllium	results	in	
chronic	Beryllium	disease	which	histological	findings	are	identical	to	sarcoidosis.	Additionally,	granulomas	typically	coalesce	to	form	large	hyalinized	
nodules, which can show degenerative changes including necrosis and Schauman bodies are particularly prominent in beryliosis. The diagnosis is 
based on an exposure historyand/or a beryllium lymphocyte proliferation test.

 Aspiration pneumonia	caused	by	aspiration	of	particulate	materialderived	from	gastric	contents	(vegetable/food	fragments	or	filler	material	from	
pills)	results	inbronchiolocentric	granulomatous	inflammation	associated	with	acute	or	organizing	pneumonia.	Obviously,	the	key	to	the	diagnosis	is	
recognitionof foreign material within giant cells or granulomas, an easy usually task when vegetable particles are intact that can become treacherous 
when only degeneratedfragments are present.
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Pulmonary	fibrosis	is	a	chronic	lung	disease	characterized	by	excessive	accumulation	of	extracellular	matrix		and	remodeling	of	the	lung	architecture.	Idiopathic	
pulmonary	fibrosis	(IPF)		is	considered	the	most	common	and	severe	form	of	thefibrosing	interstitial	lung		diseases,	with	a	median	survival	of	approximately	
three	years	and	no	proven	effective	therapy.	Correctly	diagnosing	of	IPF	has	become	particularly	important	in	view	of	the	availability	of	some	novel	therapies	
and overall the demonstration that a previously widely used immunosuppressive treatment regimen (prednisone, azathioprine and NAC) increases the risks of 
death and hospitalization (1)

IPF		has	a	heterogeneous	clinical	course,	with	a	median	survival	after	diagnosis	of	only	2.5-3.5	years	(2),	similar	to	malignant	disease.	Equally	variable	is	the	
development of important complications such as acute exacerbation (3), pulmonary hypertension (4) and lung cancer (5).

Multiple prognostic scoring systems that provide reasonable insight have been reported, however they do not account for the distinct molecular mechanisms 
that	drive	the	fibrotic	cascade	in	differentpatients	(6,7).		Although	our	understanding	of	the	pathogenesisof	IPF	has	greatly	improved,	at	present	time	we	have	
limited information on reproducible and sensitivemolecular biomarkers to facilitate early detection in susceptible individuals,improve prognostic accuracy and 
suggest newtreatment. Considering the  microscopic spatial and temporal heterogeneity of pathological changes  and complexity of the pathogenesis of IPF, it 
is	clear	that	a	single	biomarker	assay	(“cherry-picking	approach”	)is	unlikely	to	have	transformative	effects	on	clinical	practice.	Implementation	of	multi-marker	
panels, assessing the crucialpathobiological processes involved in IPF, may provide clinicians with the information needed to improve patient care. Unfortunately, 
the majority

of studies evaluating molecular biomarkers in IPF are underpowered, retrospective and lack necessary validation. Lung tissues arenow becoming available only 
in a few IPF patients because bronchoscopy in not recommended according the most recent guideline (8) and  VATS  is considered an invasive tool with increased 
short-term mortality and higher risk of acute exacerbation) (9,10). Tissue evaluation remains, however, the bedrock to guide subsequent molecular testing and 
extrapolate	the	mostclinically	fitting	biomarkers	(11).	

The	most	appropriate	and	effective	approach	should	firstly	select	the	right	time	window	of	investigation:	late	biopsy	usually	is	uninformative	providing	us	not	
specific	features	of	lung	fibrosis	and	honey	comb.	Expert	pulmonologists	and	dedicated	thoracic		radiologist	should	promptly	detected	early	signs	and	symptoms	
of the disease for more correct selection of patients candidate to the lung biopsy.

Several	works	highlighted	the	efficacy	also	of	“minimal	invasive	procedures”	as	cryobiopsy		to	obtain	adequate	tissue	for	sensitive	diagnosis	(12).	Moreover	
recent works have also revalued the use of transbronchial biopsy, particularly if this is performed in the context of expert multidisciplinary team (13).

Histological interpretation require always high experience and expertise for more sensitive detection of some stigmata that frame the lesion as UIP in non IPF.
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PULMONARY VASCULITIS

 Talk Granulomatosis is a foreign body granulomatous reaction that occurs when talc or other binders used in drugs intended for oral ingestion 
are deposited in the lung as a result of intravenous injection. Characteristically, small foreign body-type granulomas and multinucleated giant cells 
containing birefringent yellow-green, sheetliketalc particles are present in the lumens and walls ofmuscular pulmonary arteries, in perivascular con-
nectivetissue	and	in	alveolar	septa.	Must	be	differentiated	from	cases	of	sarcoidosis	containing	crystalloid	inclusions

 Inflammatory bowel disease,	can	be	accompanied	by	granulomas	in	the	lungs.	Reported	findings	in	Crohn’s	disease	include	chronic	bronchiolitis	
withnon-necrotizing	granulomas,	and	non-specific	interstitial	pneumoniaor	organizing	pneumonia	with	rare	granulomas	and/orgiant	cells.

 Primary Biliarycirrhosis (PBC) has been related with granulomatous lung disease presenting intrapulmonary granulomas with features of sarcoido-
sis. 

 Common variable immunodeficiency (CVID),	an	immunodeficiency	syndrome	characterized	by	hypogammaglobinemiausually	involves	the	lungin	
the form of infectious complications, but peculiar patterns of non-infectious granulomatouslung disease consisting in various forms of lymphoid 
hyperplasia accompaniedby loose clusters of epithelioid histiocytes and multinucleatedgiant cells have been reported and termed granulomatouslym-
phocyticinterstitial lung disease (GLILD).

 Pulmonary dirofilariasis	is	caused	by	the	filarial	nematode	Dirofilaria	immitis	for	which	humans	are	dead-end	hosts.	Pulmonary	lesions,	most	often	
detected	as	incidental	finding	on	X-ray,	appear	typically	as	a	solitary,	well	circumscribed	nodule	or	‘coin’	lesion	in	an	asymptomatic	patient	which	
histologically	resembles	aninfarct	with	surrounding	granulomatous	inflammation.

 One of the most importantpotential mimic of granulomatous lung disease is Lymphomatoid granulomatosis, a rare EBV-driven lymphoproliferative 
disorder	characterized	by	nodular	lymphohistiocyticinfiltrates	accompanied	by	necrosis	and	vascular	infiltration.	The	combination	of	histiocytes	and	
necrosis	can	closely	mimicnecrotizing	granulomatous	inflammation.	However,	the	absenceof	well-formed	granulomas	or	multinucleated	giant	cells,	
and	the	presence	of	EBV-positive	a	typical	lymphocytes	differentiates	lymphomatoid	granulomatosis	from	true	granulomatous	processes.

	 An	algorithmic	approach	based	on	a	stepwise	evaluation	of	the	histological	findings,	specifically	the	identification	or	not	of	an	infectious	agent,	the	
distribution	and	the	quality	of	granulomas	(necrotic	or	not),	the	characteristics	of	the	necrosis,	the	composition	of	the	inflammatory	population,	as	well	
the	presence	of	associated	findings	in	the	vessels	and	the	adjacent	lung	parenchyma,	will	enable	the	pathologist	to	aproach	the	correct	diagnosis.	
Nonetheless, it should be kept in mind that the diagnosis of some non-infectious granulomatous diseases cannot be made without detailed clinical, 
radiologic and serological test data.
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LUNG BIOPSY IN IPF
Three questions for pathologist: 1) When; 2) What kind; 3) What type of UIP
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Pulmonary	vasculitides	are	a	diverse	group	of	limited	and	systemic	disorders	associated	with	inflammation	of	pulmonary	vessels	and	paren-
chyma.  The anti-neutrophil cytoplasmic antibody (ANCA)-associated small-vessel diseases constitute the major pulmonary vas vasculitides. 
These include Wegener granulomatosis (WG), Churg Strauss syndrome (CSS), and microscopic polyangiitis (MPA) (1)

Antiglomerular basement membrane (anti-GBM) disease also causes pulmonary vasculitis through immune attack on alveolar capillaries and 
glomerulonephritis through antibody mediated injury to glomerular capillaries. (2)

“CLASSIFICATION”

The	most		of	clinical,	histopathological,	and	laboratory	features	for	vasculitis	diagnosis		are	nonspecific.	Therefore,	the	best	attempts	at	clas-
sification	have	involved	all	three.	The	result	is	anexceedingly		complex	schema,	fraught	with	overlap	and	confusing	nomenclature.	Vasculitides	
can be categorized based on several features:

Table 1. Categories of Vasculitis 

1. Etiology—primary versus secondary 

2. Vessel type—arteries, veins, capillaries, lymphatics 

3. Vessel size—small, medium, large

4.	Inflammatory	features—acute	versus	chronic,	eosinophilic,	granulomatous,	necrotic,	leukocytoclastic,	and	so	forth	

5.	Distribution	of	involvement—systemic	versus	limited,	organs	typically	affected	

6.	Laboratory	findings—autoantibodies,	erythrocyte	sedimentation	rate,	peripheral	eosinophilia,	and	so	forth

7. Clinical history—rash, asthma, hemoptysis, hematuria, myalgia, claudication, and so forth

There	is	no	clear	discrimination	in	any	of	these	parameters	of	classification	,so	pulmonary	vasculitides	are	as	resistant	to	categorization	as	any	
vasculitis(1)

Table 2. Pathogenic Categories of Vasculitis 

• Direct Infection of Vessels 

• (bacterial ,viral ..)

• Noninfectious Immunologic Injury

 • Immune complex-mediated vasculitis (collagen, Henoch - Shonlein purpura, paraneoplastic, Goodpasture’s syndrome..)

 • Antineutrophil cytoplasmic autoantibody (ANCA)-mediated vasculitis  
  •	Wegener’s granulomatosis  
	 	 •	Microscopic polyangiitis  
	 	 •	Churg-Strauss syndrome  
	 	 •	Some drug-induced vasculitis (e.g., thiouracil-induced vasculitis)

 • Cell-mediated vasculitis  
  •	Giant cell arteritis  
  •	Takayasu’s arteritis  
  •	Kawasaki disease (2)

Pathogenesis of pulmonary vasculitis

1. ANCA Disease  
Wegener’s granulomatosis, microscopic polyangiitis, and Churg-Strauss syndrome are the major forms of small-vessel vasculitis 
that are strongly associated with ANCA.

Pathogenesis   
ANCA	are	autoantibodies,	first	described	in	the	early	1980s	that	are	directed	against	constituents	of	the	primary	granules	of	neutrophils	and	the	
peroxidase positive lysosomes of monocytes. Further characterization of these autoantibodies revealed that the primary antigenic targets are 

proteinase 3 (PR3), a 29 kD neutral serine protease, and myeloperoxidase (MPO), a 140 kD enzyme involved in the generation of reactive oxygen 
species. In particular, it is well accepted now that ANCA immunoglobulin G (IgG) can activate neutrophils and monocytes In active ANCA –as-
sociated	vasculitis	,the	cellular	infiltrate	in	biopsies	of	Kidney,lung	and	nasal	tissue	mainly	consists	of	macrophages,T	–Cells	,and	B-Cells.In	the	
absence	of	significant	immunoglobulin	deposits	,the	T	cells	are	actively	involved	in	the	inflammatory	process	of	ANCA-associated	vasculitis.	The	
majority of these T-Cells are CD4+  that can recognize antigen presented in the context of  MHC classII molecular and upon activation ,release 
cytokines	that	regulate	the	function	of	other	inflammatory	cells,	especially	macrophages.	ANCA-mediated	monocyte	and	neutrophil	activation	
has	also	been	shown	to	 induce	the	expression	and	secretion	of	proinflammatory	cytokines	[interleukin	(IL)-1,	 IL-6,	 IL-8,	and	tumor	necrosis	
factor	(TNF)],	chemokines	(monocyte		chemoattractant		protein-1),	and	prostanoids.	In	the	context	of	vasculitis,	such	mediators	may	contribute	
to	the	amplification	and	propagation	of	the	inflammatory	process.	Studies	analyzing	the	cytokine	profile	of	CD4+	Tcells	in	peripheral	blood	and	
in	granulomatous	lesions	of	Wegener’s	granulomatosis	patients	usually	point	to	a	predominant	Th1-profile	and	CD28-negative,	that	are	a	major	
source	of	IFγ	and	TNFα	cytokines,and	may	in	fact	favor	granuloma	formation.	The	mechanism	probably	underlies	the	“pathergic	process”	envis-
aged by Fienberg, which is characterized in its early stages by granulomas centered on small collections of neutrophils. ANCA binding causes 
primed neutrophils to adhere to endothelial surfaces ,with neutrophil  degranulation at this site accounting for the vasculitis.Immune deposits are 
not	readily	identifiable	in	the	ANCA	–associated	diseases	and	they	are	therefore	termed	pauciimmune. 

The detection of ANCA has proven to be an important diagnostic and prognostic marker..(2,4)

2. Anti-GBM disease   
The disease may manifested  clinically as glomerulonephritis alone, pulmonary capillaritis  alone, or the two combined, resulting in pulmonary-
renal syndrome (Goodpasture’s syndrome)

	Wu	et	al	showed	further	that	the	transfer	of	anti-GBM-specific	CD4+	T	cells	was	sufficient	to	induce	glomerulonephritis	in	naive	animals	with	
similar	pathogenic	features	to	that	after	active	immunization.	The	same	group	demonstrated	that	a	single	T	cell	epitope	is	sufficient	to	induce	
severe glomerulonephritis.(2)

WEGENER’S GRANULOMATOSIS (WG)  
WG	is	a	systemic	process	characterzed	by	necrotic	granulomatous	vasculitis	that	primarily	affects	the	upper	and	lower	respiratory	tract	and	the	
Kidney, or any part of the body  with the triad of histologic features:

-Granulomatosis of the upper and lower respiratory tracts  
-generalised vasculitis  
-glomerulonephritis 

Cinical features:  
Is	a	rare	disease	(3/100000)	that	affects	more	often	men	with	a	peak	incidence	between	the	fourth	and	sixth	decades.The	classical	clinical	triad	
includes sinusitis ,pneumonia and glomerulonephritis 

Radiological examination on CT scan of the chest shows:   
-multiple lung masses resembling metastases or, if caviting,  
-abscesses or    
-the presence of a wedge-shaped peripheral opacity mimicking a pulmonary infarct.

ANCA    
Wegener’s	granulomatosis	shows	a	strong	association	with	c-ANCA(specificity	95%	in	the	classif	form	and	65%	in	limited	form)	(3,4)

Pathologic features of the Lung lesions  
The	classic	histological	triad	vasculitis,parenchymal	necrosis	and	inflammatory	background	are	very	helpful	for	Wegener’s	diagnosis

Vasculitis:	affects	the	small	or	medium	sized	veins,arteries	or	capillaries,usually	focally	with	infiltration	by		inflammatory	cells	and	granuloma-
tous	reaction	and	often	firinoid	necrosis	(3,4)	Capillaritis	 is	manifest	as	a	heavy	neutrophil	 infiltrate	of	the	alveolar	septa	wihch	can	leads	to	
alveolar hemorrhage.  
The vasculitis causes thrombosis and wedge-shaped areas of haemorrhagic infarction 

Granulomas:	Are	generally	poorly	formed	with	inflammatory	background	and		scattered	multinucleate	giant	cells	that	extends	beyond	the	area	
of granuloma. 3,4               
Tissue eosinophils may be abundant in some cases (eosinophilic variant of WG) Additionally, eosinophilic pleuritis is present in roughly half of 
biopsies (1)
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Necrosis:	Is	often	described	as	geographic	(irregular	and	not	confined	to	the	center	of	the	process)	and	basophilic	(rich	in	cellular	debris	and	
neutrophils) .. Areas of organizing pneumonia can be observed 

Differential	Diagnosis	

-Granulomatous Infection   
-Churg - Strauss granulomatosis   
-Brochocentric Granulomatosis  
-Lymphomatoid granulomatosis  
-Rheumatoid nodules  
-Necrotic sarcoid granulomatosis  
-Other	causes	of	diffuse	pulmonary	hemorrhage	with	small	vessel	vasculitis(drug-or	collagen	induced	..)	(3,4)

CHURG - STRAUSS SYNDROME (CSS)

Is a systemic clinicopathological disorder characterized by asthma, peripheral eosinophilia (>10%), systemic vasculitis and necrotic granulo-
matosis.	In	the	context	of	strong	clinical	and	laboratory	evidence,	a	diagnosis	of	CSS	can	be	made	even	in	the	absence	of	definitive	histology.	(1)

Clinical features:	It	is	most	commonly	affects	patients	between	third	and	fifth	decades	of	life	with	a	history	of	asthma.CSS	progresses	through	
three clinical phases:

Prodromic	(peripheral	gland	eosinophilia,tissue	eosinophilic	infiltration/eosinophilic	pneumonia),

Vasculitic phase (systematic signs and symptoms/such as neuropathy and cutaneous leukocytoclastic vasculitis),

Postvasculitic phase (neuropathy) or according the American College of Rheumatology 6 criteria: asthma, eosinophils >10%, mono- 
or polyneuropathy, non- fixed pulmonary infiltrates, paranasal sinus abnormalities, tissue eosinophils on biopsy.

The	vasculitis	usually	takes	the	form	of	focal	necrosis	of	vessel	walls	associated	with	perivascular	and	transmural	infiltration	by	eosinophils.

Granulomas are usually infrequent consist of small irregular clusters of giant cells and histiocutes usually with a small central focus of densely 
eosinophilic	necrosis	often	called	allergic granulomas or eosinophilic abscesses. The diagnosis is usually made on clinical grounds with 
histological	verification	of	perhaps	just	one	of	them!	The	ANCA	test	is	usually	pANCA	pattern.

Extrapulmonary pathology is of notable importance in CSS. A major cause of morbidity and mortality in CSS is cardiac involvement, af-
fecting nearly half of patients,	that	can	manifest	as	cardiac	failure,,pericarditis	or	myocardial	infarction.	Virtually	all	organs	may	be	affected,	
but the more common are the gastrointestinal tract, skin, and liver. Renal disease is not prominent in CSS but has been reported to occur in 25% 
of patients.

Differential Diagnosis  
Hypereosinophilic syndrome  
Eosinophilic variant of Wegener’s granulomatosis  
parasitic infection, and drug-induced vasculitis

MICROSCOPIC POLYANGIITIS (MPA)

MPA is a systemic vasculitis that involves small vessels (arterioles,venules and capillaries)

Clinical Features

It	affects	usually	individuals	in	the	fourth	and	fifth	decades	and	is the most common cause of pulmonary hemorrhage and glomerulonephri-
tis.The	lung	is	involved	in	50%	.	p-ANCA	pattern	is	positive	in	approximately	80%	of	cases.The	microscopic	findings	includes:

neutrophilic capillaritis in a background of hemorrhage that can extends in the alveolar space,

fibrin, deposition,hyaline membranes and hemosiderin- laden macrophages.

Differential Diagnosis

Wegener’s  granulomatosis

Good Pasteure’s  syndrome

Polyarteritis  Nodosa

Other small vessel vasculitides (cryoglobuliinemia,Henoch Schonlein purpura ..)

ANIBASEMENT MEMBRANE ANTIBODY DISEASE (ABMA)-GOODPASTEURE’S SYNDROME

The	ABMA	disease	affects	both	Lung	and	Kidneys	 in	which	antibodies	directed	against	 the	 type	 IV	collagen	of	both	organs	cause	glomeru-
lonephritis and pulmonary Hemorrhage.It	 affects	more	 common	men	and	has	a	bimodal	 age	distribution	with	peaks	at	 30	and	60years.
Hemoptysis,cough ,dyspnea,fever,arhralgia are the commonest clinical features .ABMA are presented in 90% of patients and ANCA in one third.

The microscopic findings include:

Diffuse alveolar hemorrhage, with red  blood cells and hemosiderin laden macrophages in alveolar spaces .

Small vessels vasculitis	may	be	present.Iron	encrustation	of	elastic	fibers	and	interstitial	fibrosismay	be	seen.

Differential Diagnosis

Causes of pulmonary small vessel vasculitis

Causes of non-immunologic pulmonary hemorrhage 

OTHER PULMONARY VASCULITIDES

Polyarteritis Nodosa Polyarteritis nodosa (PN) is a necrotizing vasculitis of medium-sized arteries that lacks both granulomatous and eosinophilic 
inflammation	and	rarely		rarely	affects	the	lung.

Collagen Vascular Disease – Associated Vasculitis:This can take the form of small vesselvasculitis  and less commonly medium sized arteries 
with	hemorrhage	more	often	in	Rheumatoid	arthritis	and	Systemic	Lupus	Erythematous(3)
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