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PATHOGENESISPulmonary Emphysema:

take a close 

look at the figure



Pulmonary Emphysema Pathogenesis:

• Inhaled smoke and pollution, especially in patients with genetic predisposition, can 
cause alveolar wall destruction by different mechanisms.

1. Release of inflammatory mediators
2. Oxidative stress which amplifies the inflammatory process (Airway infection by 

bacteria or viruses can cause acute attacks of emphysema, as macrophages & 
neutrophils release ROS)

3. Protease–antiprotease imbalance
• Inflammatory and epithelial cells release proteases that break down the connective 

tissue.
• In emphysema patients, there is a relative deficiency of protective antiproteases.
• Patients with a genetic deficiency of alpha-1 antitrypsin (an antiprotease) have a risk 

to develop pulmonary emphysema. (1% of all patients)
• Alpha-1 antitrypsin is normally present in serum, tissue fluids, and macrophages, and 

is considered a major inhibitor of proteases, mainly elastase.



Figure 13.5 ROBBINS BASIC PATHOLOGY, 10TH EDITION

Pulmonary Emphysema

- Marked enlargement 

of air spaces with 
destruction of 
alveolar septa

- No significant 
evidence of fibrosis 

- Few black dots are 

present, which 
represent the black 
anthraotic pigment 



https://ratedmedicine.wordpress.com/barrel-chest/

Pulmonary Emphysema:

- The patient is usually 

barrel-chested due to air 
trapping and lung 
overinflation. 

- Barrel chest refers to an 
increase in the anterior-
posterior diameter of the 

chest wall, resembling the 
shape of a barrel.



Chronic Bronchitis:
- Blue Star: marks the lumen of 

the bronchus.
- There is a layer of epithelium 

that shows focal squamous 
metaplasia, which is one of 
the adaptive mechanisms to 
protect the respiratory 
epithelium in smokers.

- Yellow star: marks the 
mucous glands. They are 
enlarged approximately 
twice normal, which is 
considered the diagnostic 
feature of chronic bronchitis 
in the trachea and larger 
bronchi.

- Inflammatory cells, such as 
lymphocytes, can also be 
seen.



Initial airway response after first 
exposure to an inhaled allergen.
• The allergen (antigen) is recognized 

by APCs or DCs in the epithelial lining.
• = activation of T helper cells.
• Activated T helper cells release 

inflammatory mediators, resulting in:
1. IgE production
2. Eosinophil activation and 

recruitment
3. IL-4 and IL-13 stimulate IgE 

production.
4. IL-5 activates eosinophils.
5. IL-13 stimulates mucus production.
6. IgE coats the submucosal mast cells.
• Upon re-exposure to the same 

allergen or antigen, mast cells trigger 
two waves of reaction:

1) Early (immediate) phase
2) Late phase



on re-exposure to antigen 
(ag) → immediate 
reaction

triggered by Ag-induced cross-
linking of IgE bound to Fc 
receptors on mast cells.

mast cells release preformed 
mediators that directly and via 
neuronal reflexes induce:
bronchospasm,

increased vascular 
permeability, mucus 
production
recruitment of leukocytes

Early phase reaction, after re-
exposure to an antigen.
• Triggered by antigen-

induced cross-linking of IgE 
that is already bound to the 
Fc receptors on mast cells.

• Mast cells release preformed 
mediators that induce:

1. Bronchospasm
2. Increased vascular 

permeability
3. Mucous production
4. Recruitment of leukocytes



Leukocytes recruited to the 

site of reaction (neutrophils, 

eosinophils, and basophils; 

lymphocytes and monocytes)

→ release mediators →
initiate the late phase of 

asthma.

eosinophils release major 

basic protein and eosinophil 

cationic protein that cause 

damage to the epithelium

The late phase reaction, after 
re-exposure 
• Inflammatory in nature.
• Leukocytes recruited to the 

site of reaction: 
(neutrophils, eosinophils, 
basophils, lymphocytes, and 
monocytes) , which initiate 
the late phase reaction.

• Eosinophils release major 
basic protein and 
eosinophil cationic protein, 
which cause damage to the 
epithelium.



MORPHOLOGY

s 
plugs

ed

• occlusion of bronchi and bronchioles by thick 
mucou

• mucous plugs contain whorls of shed 
epithelium call Curschmann spirals.https://anatometal.com/jewelry/spira

ls/

Curschman Spirals in sputum
https://www.nikonsmallworld.com/galleries/1996-photomicrography-competition/curschmanns-spiral-in-sputum-
specimen

Asthma:

- The most striking 

finding is the occlusion 
of bronchi and 
bronchioles by thick 

mucus plugs.
- These mucus plugs 

contain walls of shed 

epithelium and are 
called Curschmann
spirals.
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Fig. 13.11 Bronchial biopsy specimen from an asthmatic patient showing sub basement 
membrane fibrosis, eosinophilic inflammation, and smooth muscle hyperplasia

Figure 13.5 ROBBINS BASIC PATHOLOGY, 10TH EDITION

Bronchial Biopsy in 
Asthma:
- Subbasement membrane 

fibrosis marked by the 
yellow star

- Eosinophilic 

inflammation marked by 
the red star

- Smooth muscle 

hypertrophy and 
hyperplasia marked by 
the green arrow



• Charcot-Leyden crystals: crystalloids made up of 
the eosinophil protein galectin-10

Robbin’s and Cotran Atlas of pathology, 3rd 

edition



Honeycomb lung

Robbin’s and Cotran Atlas of pathology, 3rd 

edition

- End-stage lung.

- The lung shows irregular, 

residual, small dilated air 
spaces, which are present 

between bands of dense 

fibrous interstitial connective 
tissue.

- At this stage, regardless of the 

cause of restrictive lung 
disease, the majority of cases 

show the same gross and 

microscopic findings, with 
extensive pulmonary 

interstitial fibrosis.

- You cannot differentiate the 
underlying etiology.



Honeycomb lung:
- There is dense fibrous 

connective tissue highlighted 

by the yellow star. It 
surrounds the residual air 

spaces, which are filled with 

pink proteinaceous material.
- The blue arrow points to the 

residual air spaces, which

have become dilated and 
lined with metaplastic 

bronchiolar epithelium

instead of pneumocytes, 
affecting gas exchange.

- This produces a marked 

diffusion block, resulting in 
abnormal V/Q ratio & hypoxia.

- This leads to decreased lung 

ability to expand, causing a 
further decrease in lung 

volumes and capacities.



but there is no extensive caseating necrosis.

- Early on, a thin layer of fibroblasts is found peripheral to the granuloma.
- Over time, these fibroblasts proliferate and lay down collagen, replacing 

the entire granuloma with hyalinized scar.



❑ Small foci of necrosis may be present in sarcoid 
granulomas, especially in the nodular form

❑ Overtime, granulomas replaced by hyalinized scars.

❑ In the granulomas:

1- Schaumann bodies:

✓ laminated concretions composed of calcium and 

proteins

Shaumann bodies

https://www.flickr.com/photos/pulmonary_pathology/615206

4242

Sarcoidosis: 
- This figure shows a 

central multinucleated

giant cell.
- The giant cell is 

engulfing a 

Shaummann body, 
indicated by the yellow 
arrow.

- The Shaumann body is 
made of laminated 
concretions of calcium, 

and its laminated 
appearance resembles 
an onion skin.

http://www.flickr.com/photos/pulmonary_pathology/6152064242
http://www.flickr.com/photos/pulmonary_pathology/6152064242


Sldeshare,net

Sarcoidosis:
- Asteroid bodies are 

stellate inclusions 

within giant cells.
- Blue lymphocytes are 

at the right upper side.

- A multinucleated giant 
cell is at the left lower 
side.

- The giant cell is 
engulfing a star-
shaped structure, 

which is the asteroid 
body.



https://www.flickr.com/photos/pulmonary_pathology/6132231984/in/phot

ostream/

Sarcoidosis: 

- May be associated with the 
presence of multinucleated giant 
cells.

- Shaumann bodies & asteroid 
bodies are neither specific nor 
required to make the diagnosis of 
sarcoidosis.

- The alveolar spaces are patent.
- Pink-purple collections, indicated 

by the blue arrow, are present in 
the walls of the alveoli. They 
represent non-caseating
granulomas.

- The granulomas are composed of 
epithelioid cells rimmed by 
lymphocytes.

- The alveolar spaces are not 
plugged; lung involvement occurs 
within the alveolar walls, not the 
alveolar spaces themselves.

http://www.flickr.com/photos/pulmonary_pathology/6132231984/in/photostream/
http://www.flickr.com/photos/pulmonary_pathology/6132231984/in/photostream/


Sarcoidosis:

- Lymphoid tissue is 
present on the left side.

- On the right side, there is 

a non-caseating
granuloma.

- The granuloma contains a 

central multinucleated
giant cell and an asteroid 
body.

- Other entities in the 
differential diagnosis 
must be ruled out, as 

sarcoidosis is a diagnosis 
of exclusion.



Robbin’s basic pathology, 10th edition

Hypersensitivity 
pneumonitis:

- There is a central loosely 

formed granulomatous 
reaction within the 
interstitium of the 

alveolar wall.
- The granulomatous 

reaction is surrounded by 

chronic inflammation 
and one multinucleated
giant cell.

- The alveolar spaces are 
still patent.



Robbin’s and Cotran Atlas of pathology, 3rd edition

Hypersensitivity 
pneumonitis:

- A central loosely formed 
granulomatous reaction 
within the interstitium of 

the alveolar wall.
- Surrounded by chronic 

inflammation, and there 

are two multinucleated
giant cells.

- The adjacent alveolar 

spaces are still patent 
because the inflammation 
occurs within the 

interstitium of the alveolar 
wall.



Robbin’s basic pathology, 10th edition

This figure shows the proposed pathogenic 
mechanisms in idiopathic pulmonary fibrosis.
The epithelium is at risk due to cellular aging and 
the presence of other genetic factors.
Exposure of this at-risk epithelium to environmental 
factors such as:
Smoking
Occupational exposures
Other irritants
Toxins
Viral infections
results in persistent epithelial injury and activation.
Persistent epithelial injury, in the presence of 
abnormal epithelial repair at the site of chronic 
injury and inflammation, leads to exuberant 
fibroblastic or myofibroblastic proliferation.
This process is mediated mainly by the pro-fibrotic 

factor transforming growth factor beta (TGF-β).



Cobblestones appearance of the pleural surface



Robbin’s basic pathology, 10th edition

Idiopathic pulmonary fibrosis:

- The epithelium is at risk due to 

cellular aging and the presence 
of other genetic factors.

- Exposure of this at-risk 

epithelium to environmental 
factors (Smoking, Occupational 

exposures, Toxins, Viral 

infections) results in persistent 
epithelial injury and activation.

- Persistent epithelial injury, in 

the presence of abnormal 
epithelial repair at the site of 

chronic injury and 

inflammation, leads to 
exuberant fibroblastic or 

myofibroblastic proliferation.

- This process is mediated mainly 
by the pro-fibrotic factor 

transforming growth factor 

beta (TGF-β).



silicotic nodule

Webpath.med.utah.ed

u

Concentrically arranged hyalinized collagen 

fibers surrounding amorphous center

- There are concentrically 
arranged collagen fibers 

surrounding an 
amorphous center.

- At the periphery, the 

alveolar spaces are still 
patent.



Several coalescent collagenous silicotic nodules

Courtesy of Dr. John Godleski, Brigham and Women’s Hospital, Boston, Massachusetts.)

Silicate nodule:

- Each nodule is composed 

mainly of bundles of 
interlacing pale pink 
collagen.

- There is a surrounding 
inflammatory reaction.

- Greater degree and longer 

duration of exposure to 
silica determine the 
amount of silicate nodule 

formation and the degree 
of restrictive lung disease, 
which is progressive and 

irreversible.



Silica cystals

Silica crystals:

- Under polarized light microscope.
- The crystals appear bright white 

with variable sizes, indicated by 
the yellow arrows.

- Inhaled silica crystals reach the 
alveoli and are ingested by 
macrophages, which secrete 
cytokines to induce a fibrogenic
response.

- The inorganic matrix of the 
crystals is never completely 
digested, so this process 
continues indefinitely and is 
worsened by repeated exposures 
to silica-containing dusts.

- The result = production of many 
scattered nodular foci of collagen 
deposition in the lung, (silicate 
nodules), leading to restrictive 
lung disease progressing into cor
pulmonale.



diffuse pulmonary interstitial fibrosis

Asbestosis:

- Trichrome stain, highlights 
collagen in blue.

- All the blue areas of the 
interstitium are expanded and 
distorted by fibroblastic
proliferation and collagen 
deposition, called pulmonary 
interstitial fibrosis.

- The extent of fibrosis determines 
the severity of the disease, 
marked clinically by 
progressively worsening 
dyspnea.

- The first characteristic feature 
is the presence of diffuse 
pulmonary interstitial fibrosis.



Asbestos body with beading and knobbed ends
Robbin’s Basic pathology, 10 th 
edition

Asbestosis:

- Another characteristic 

feature is the presence 
of asbestos bodies, 
which are golden 

brown fusiform or 
beaded rods with a 
translucent center.



Asbestosis:

- There is a golden-brown 

beaded rod with a translucent 
center, called an asbestos body.

- The most common 

manifestation of asbestos 
exposure is pleural plaques.

- The white arrows point to 

multiple white pleural plaques 
on the pleural aspects of the 

diaphragm.

- These plaques develop most 
frequently on the anterior and 

posterior lateral aspects of the 

visceral pleura and over the 
dome of the diaphragm.



Robbin’s and Cotran Atlas of pathology, 3rd 

edition

dense laminated layers of collagen (pink)

fibrous pleural plaque

Asbestosis:

- The histologic 
appearance of pleural 
plaques.

- Pleural plaques are made 
of dense laminated layers 
of collagen.



Robbin’s Basic pathology, 10 th edition

Asbestosis;
- Gross appearance of two important 

findings:
- The yellow arrows point to 

markedly thickened areas of the 
visceral pleura, covering the lateral 
and diaphragmatic surfaces of the 
lung.

- The area under the blue star shows 
severe interstitial fibrosis affecting 
the lower lobe.



- The alveolar septa are thickened by 
sparse lymphocytes and sometimes 
fibrosis.

- When present, the interstitial fibrosis in 
Desquamative interstitial pneumonia is 
considered mild.



Desquamative interstitial pneumonia (DIP)

•  The most striking histologic feature of DIP is the 
accumulation of large numbers of macrophages containing 
dusty-brown pigment (smoker’s macrophages) in the air 
spaces

• Lymphocytes in alveolar septa

• +/- mild Interstitial fibrosis

Robbin’s Basic pathology, 10 th 
edition

accumulation of large numbers of macrophages within the alveolar 

spacesonly slight fibrous thickening of the alveolar walls.

Desquamative interstitial 
pneumonia

- The gray arrow in this figure 
points to collections of 
smoker’s macrophages within 

the alveolar spaces.
- The blue arrow points to 

mildly expanded alveolar 

septa by lymphocytes and 
mild fibrosis.



Of Adenocarcinoma



MORPHOLOGY, MICROSCOPIC:

• variety of growth patterns

• including acinar (gland-forming); papillary; mucinous 
and solid types

ROBBINS BASIC PATHOLOGY, 10TH EDITION

Gland Frming
Adenocarcinoma:

- Many proliferating gland-like 
structures (acini) are seen.

- These glands are surrounded 
by dense desmoplastic
reaction.

- The small box at the right 
corner shows thyroid 
transcription factor 1 (TTF1), 
which is positive, indicated 
by brown nuclear staining.

- TTF1 immunostain is used in 
histopathology to highlight 
tumors of lung origin and 
shows positive expression in 
the majority of pulmonary 
adenocarcinomas.



Well-differentiated SQUAMOUS cell carcinoma showing keratinization and pearls.

Well-differentiated squamous 
cell carcinoma:

- Intercellular bridges 
(desmosomes) and 
keratinization are features of 
well-differentiation, since 
normal squamous epithelium 
shows both.

- The figure shows the 
presence of keratin pearls 
(keratin burrs).

- Intercellular bridges, spines, 
or desmosomes between 
tumor cells are seen in well-
differentiated tumors (small 
picture on the right).



Of Small cell lung carcinomas 

grossly

Histologically, they are composed of relatively small tumor cells with:



Morphology:

• Pale grey tumor

• Small tumor cells:

• Round to fusiform, scant cytoplasm, finely granular 
chromatin a salt and pepper appearance

• Cells are twice the size of resting lymphocytes.

https://www.wikiwand.com/en/Salt-and-pepper_chromatin
Dreamstime.com

Small cell lung 
carcinomas:

- There is a 
monomorphic 
proliferation of 
relatively small cells 
with finely granular 
chromatin.

- The finely stippled 
nuclei resemble a salt-
and-pepper mix.

http://www.wikiwand.com/en/Salt-and-pepper_chromatin
http://www.wikiwand.com/en/Salt-and-pepper_chromatin
http://www.wikiwand.com/en/Salt-and-pepper_chromatin
http://www.wikiwand.com/en/Salt-and-pepper_chromatin
http://www.wikiwand.com/en/Salt-and-pepper_chromatin


Of Small cell carcinoma



• Frequent mitotic figures

• Necrosis invariably present, can be 

extensive.

Morphology:

Small cell carcinoma:

- Proliferation of small, 
round to oval blue cells with 
salt-and-pepper nuclei and 
frequent mitotic figures.

- The blue arrows point to 
the mitotic figures.

- The yellow star points to an 
area of extensive necrosis.



basophilic staining of vascular walls due to encrustation by and from 
necrotic tumor cells (Azzopardi effect).

Small cell carcinoma:

- This figure also shows 
basophilic staining of 
the vascular walls due 
to incrustation by 
necrotic tumor cells, a 
phenomenon called the 
Azzopardi effect.



https://www.verywellhealth.com/large-cell-carcinoma-of-the-lungs-2249356

Large cell carcinoma:

- The cells are large 
in size.

- The nuclei are large 
and pleomorphic in 
size and shape, with 
the presence of a 
prominent 
nucleolus.

- There is no 
glandular or 
squamous 
differentiation.

http://www.verywellhealth.com/large-cell-carcinoma-of-the-lungs-2249356
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https://www.amazon.co.uk/Props4shows-Fake-Birds-Nest-12cm/dp/B07BRDXDHX

Typical carcinoid:

- The tumor is 
composed of 
multiple nests, each 
containing uniform 
cells.

- The cells have 
regular rounded 
nuclei with salt-and 
pepper chromatin.

- There is no 
increased mitotic 
activity and no 
necrosis identified.

http://www.amazon.co.uk/Props4shows-Fake-Birds-Nest-12cm/dp/B07BRDXDHX
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Malignant mesothelioma:

- The arrow points to 
plump, rounded cells 
forming gland-like 
configurations.



MORPHOLOGY, grossly:

• Ghon focus.

✓ a 1-cm to 1.5-cm area of gray-white 
inflammatory consolidation emerges 
during the development of 
sensitization

✓ In majority of cases→ central 
caseous necrosis.

Robbins and Cotran pathologic basis of disease, 10h edition

- This figure shows the gross appearance of a Ghon
focus in primary pulmonary tuberculosis.

- The yellow arrow points to a grey-white 
parenchymal focus under the pleura in the lower 
part of the upper lobe.



• Tubercle bacilli, free or within phagocytes, 
travel via the lymphatic vessels to regional 
lymph nodes.

• Ghon complex :This combination of 
parenchymal and nodal lesions

MORPHOLOGY, grossly:

Robbins and Cotran pathologic basis of disease, 10h edition

- This figure shows the gross appearance of a Ghon
complex in primary pulmonary tuberculosis.

- The yellow arrow points to the grey-white 
parenchymal focus under the pleura.

- The green arrow points to hilary lymph nodes 
showing caseation.



MORPHOLOGY, microscopic:

Robbins and Cotran pathologic basis of disease, 10h edition

tubercle

- Histologically, sites of infection show a 
characteristic inflammatory reaction 
marked by caseating and non-caseating
granulomas, consisting of epithelioid
histiocytes and multinucleated Langhans
giant cells.

- Figure A shows the characteristic tubercle 
at low magnification.



MORPHOLOGY, microscopic:

Robbins and Cotran pathologic basis of disease, 10h edition

tubercle

- Figure B shows the same focus at higher 
magnification.

- The black arrow points to central granular 
caseation.

- Epithelioid and multinucleated Langhans
giant cells are highlighted by yellow stars.

- This is the usual response in individuals with 
cell-mediated immunity to the organism.

- Occasionally, even in immunocompetent 
patients, TB granulomas may show central 
caseation as in Figure B.

- Regardless of the presence or absence of 
caseous necrosis, special stains for acid-fast 
organisms are always indicated.



Robbins and Cotran pathologic basis of disease, 10h edition

tubercular granulomas without central caseation

irrespective of the presence or absence of caseous necrosis special stains
for acid-fast organism

ZN stain→ sheets of macrophages packed 
with mycobacteria

Figure D shows an acid-fast stain, revealing sheets of macrophages packed with mycobacteria.
This specimen is from an immunocompromised patient.



Robbins and Cotran pathologic basis of disease, 10h edition

Large saddle embolus:

- from the femoral vein, 

lying astride the main left 

and right pulmonary 
arteries.



Robbins and Cotran pathologic basis of disease, 10h edition

This figure shows the 
gross appearance of 
a small, roughly 
wedge-shaped 

hemorrhagic 

pulmonary infarct of 
recent occurrence.



This figure shows a 
thromboembolus in a 
peripheral pulmonary 

arterial branch.

If there are numerous 

small peripheral 
thromboemboli, the 
vascular bed is 

diminished, and 
pulmonary 
hypertension may 

occur.



Robbins and Cotran pathologic basis of disease, 10h edition

This figure shows 
the histologic 
appearance of 
medial 
hypertrophy 

affecting an 

arteriole.



Robbins and Cotran pathologic basis of disease, 10h edition

This figure shows 
the histology of a 
plexiform lesion 
seen in small 

arteries.

Adaptive capillary 
formations span 
the lumen of 
dilated, thin-
walled small 

arteries.



Dr. Manar Slides

(Repetitive slides 

are removed ) 



Restrictive lung disease

Honeycomb lung: dilated 
irregular air spaces between 
bands of dense fibrous 
connective tissue



Sarcoidosis:

- Non-caseating
granuloma.



Sarcoidosis:

- Non-caseating
granuloma.



Sarcoidosis:

- Non-caseating
granuloma.

- (Same as slide 18 but 

no arrows)



Sarcoidosis:

- Non-caseating
granuloma.



Asteroid 

bodies in 

sarcoidosis



Schaumann 

bodies in 

sarcoidosis



Erythema 

Nodosum in 

sarcoidosis



Idiopathic Pulmonary 
Fibrosis  AKA (cryptogenic 
fibrosing alveolitis)

- Cobblestone appearance 

(retraction of scars along 
the interlobular septa)

- Fibrotic firm white 
rubbery areas

- Lower lobe, sub-pleural 

regions and interlobular 

septa are mostly affected 



Idiopathic Pulmonary 
Fibrosis  AKA (cryptogenic 
fibrosing alveolitis)

- Mild-moderate 

inflammation in fibrotic 
area (lymphocytes 
neutrophils, etc.)

- Secondary pulmonary 
hypertensive changes 

(intimal fibrosis and 

medial hypertrophy)



Idiopathic Pulmonary 
Fibrosis  AKA (cryptogenic 
fibrosing alveolitis)

- Mild-moderate 

inflammation in fibrotic 
area (lymphocytes 
neutrophils, etc.)

- Secondary pulmonary 
hypertensive changes 

(intimal fibrosis and 

medial hypertrophy)



https://webpath.med.utah.edu/

Masson trichrome special stain 

for fibrosis.

Idiopathic Pulmonary 
Fibrosis  AKA (cryptogenic 
fibrosing alveolitis)

- Mild-moderate 
inflammation in fibrotic 
area (lymphocytes 
neutrophils, etc.)

- Secondary pulmonary 

hypertensive changes 

(intimal fibrosis and 
medial hypertrophy)

https://webpath.med.utah.edu/
https://webpath.med.utah.edu/
https://webpath.med.utah.edu/
https://webpath.med.utah.edu/


Nonspecific interstitial 
pneumonia:
- Cellular pattern: mild 

to moderate chronic 
interstitial 
inflammation a 
uniform or patchy 
distribution.

- Fibrosing pattern: 
diffuse or patchy 
interstitial fibrosis but 
uniform in areas 
involved



Some alveolar spaces 
are filled with balls of 
fibroblasts (Masson 
bodies). compressed,
adjacent alveoli are 
relatively normal.

Cryptogenic, organizing 
pneumonia:
- Polypoid plugs of 

loose, organizing 
connective tissue 
within all alveolar, 
ducts, alveoli, and 
bronchioles (Masson 
Bodies) 

- Connective tissue is all 
the same age.

- Underlying 
architecture is 
normal.



Metastasis to the lung

- presents as multiple tan 
or whitish nodules

- Primary long tumor is 

typically present as a 
solitary nodule



Adenocarcinoma:

- Peripherally located
- White, well-

demarcated, 
circumscribed lesion

- Slowly growing

- Smaller than other 
sub types

- Metastasizes early



Atypical 
adenomatous 

hyperplasia (AAH):

- Right side: normal 
lung tissue with T1 
pneumocytes
lining alveolar 

spaces and normal 

interalveolar
septal thickness

- Left side: cuboid to 
columnar hyper 

chromatic 

epithelial cells with 
thickened inter 
alveolar septa



Adenocarcinoma in 

situ: (AIS)
- Single peripheral 

nodule
- min appears as 

pale/clear, 

cytoplasmic 

vacuoles.
- Preservation of 

Alveolar 
architecture



Adenocarcinoma in 
situ: (AIS)
- normal tissue is 

seen above

- AIS is seen at the 

bottom



Gray-white tumor arising 

from bronchus, infiltrates the

lung parenchyma.

Squamous cell 
carcinoma: (SCC)

- Central, not well 

demarcated, 
infiltrative, and 
destructive lesion



Squamous cell 
carcinoma:

Gray-white tumor arising from 

bronchus, this lesion is a 
little well-demarcated, 
and infiltrating the lung 

parenchyma, in addition 

to illumine obstruction.



Squamous cell 
carcinoma:

- poorly 

differentiated SCC
- Shows only minimal 

residual squamous 
cell features

- Needs the use of 

TTF1 test



Squamous cell 
carcinoma:

- Well differentiated 

SCC
- Keratin pearls and 

intercellular bridges



Small cell lung 
carcinoma: (SCLC)

- very aggressive

- Centrally located
- May spread to lung 

parenchyma 
- Hilar and 

Mediastinal lymph 

nodes are involved



Crushing of fragile 
tumor calls releases 
DNA that stains blue 
in biopsy specimens 
(Azzopardi effect).

Small cell lung 
carcinoma:

- small round to 
fusiform cells

- Scant cytoplasm
- Fine granular 

chromatin (salt and 

pepper)

- Frequent mitotic 
figures and necrosis



Carcinoid tumor:
- Typical appearance

- An opened bronchus 

with a small, well 
demarcated tumor 
protruding into the 
lumen. 

- It is not highly 

infiltrative.



Carcinoid tumor:

- both typical and 

atypical carcinoids 
show nesting patterns 
separated by thin fibro
vascular septae
creating small 

compartments (Nests)

- Nuclei have salt and 
pepper chromatin 
pattern



Malignant mesothelioma: 

- The tumor appears as 

whitish fibrous tissue 

surrounding the lung
- Thickened pleura



Malignant mesothelioma: 

- The tumor appears as 

whitish fibrous tissue 

surrounding the lung
- Thickened pleura
- May invade into the lung
- Long becomes shrunken 

due to compression

- May be misdiagnosed as 

an adenocarcinoma 
since it’s also occurs in a 
peripheral location



Epithelial 

pattern:
Mesothelioma

- Cells are epithelioid
- Abundant cytoplasm
- Cuboidal or columnar 
- Sometimes forming 

glad structures 



Mixed 

pattern:

mesothelioma

- There are epithelial 

cells and gland like 
formations in the 
center

- Remaining areas are 

composed of spinal 

cells 





External Resources رسالة من الفريق العلمي

فقِه من فتنة القبر وعذاب النار،اللهم ا ن عمر عطية في ذمتك وحبل جوارك،

نك أ نت الغفور الرحيمأ نت أ هل الوفاء والحق، .فاغفر له وارحمه ا 

اناكا  الِمِينا إِن يِ كُنْتُ مِنا الظا لَا إلِاها إلَِا أانْتا سُبْحا



Corrections from previous versions:

Scan the QR code or click it for FEEDBACK QR code

for access of feedback form

Versions Slide # and Place of Error Before Correction After Correction

V0 → V1

V1 → V2

https://forms.gle/opoAfi9fg4nHYAhA7
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