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INTRODUCTION TO LUNG PATHOLOGY

LACK OF INFLATION
• congenital
• collapse / atelectasis

ACUTE LUNG INJURY
• pulmonary edema, fluid imbalance
• diffuse alveolar damage with symptom of

Acute Respiratory Distress ADR
- infections
- physical chemical
- systemic conditions



INTRODUCTION TO LUNG PATHOLOGY

AIRFLOW OBSTRUCTION
• chronic bronchitis
• asthma
• bronchiolitis
• emphysema

DIFFUSE INTERSTITIAL DISEASES
• fibrosis
• air pollutants
• granulomatous diseases
• smoking related interstitial diseases



INTRODUCTION TO LUNG PATHOLOGY

PULMONARY VASCULAR DISEASE
• embolism
• haemorrhage
• infarction

PULMONARY INFECTIONS
• bacterial
• viral
• fungal
• aspiration

TUMORS



Pleural Space Observations

• Fluid Accumulations
• Condition,Type of Fluid
• Common Associations

– Inflammatory: Serofibrinous pleuritis, Serofibrinous exudate, 
Inflammation in adjacent lung
Collagen vascular disease,  Suppurative pleuritis 
(empyema)Pus, Suppurative infection in adjacent lung, 
Hemorrhagic pleuritis, Bloody exudate,  Tumor 

– Noninflammatory: Hydrothorax, Transudate, Congestive heart 
failure, Hemothorax, Blood, Ruptured aortic aneurysm, trauma, 
Chylothorax Chyle (lymph)Tumor obstruction of normal 
lymphatics
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Pleural Space Observations

• Flu Chylothorax Chyle (lymph)Tumor obstruction of normal 
lymphatics
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LUNG ANATOMY PATHOLOGY
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LUNG PATHOLOGY

Lack of Inflation / Loss of Inflation



Surfactant synthesis is modulated by a variety of hormones and growth 
factors, including cortisol, insulin, prolactin, thyroxine, and TGF-β. The role 
of glucocorticoids is particularly important.
Corticosteroids induce the formation of surfactant lipids and surfactant-
associated proteins in fetal lung; thyroxine acts synergistically with 
corticosteroids in this regard. 
Conditions associated with intrauterine stress that increase corticosteroid 
release lower the risk of developing RDS (Respiratory Distress Syndrome). 
Surfactant synthesis can be suppressed by the compensatory high blood 
levels of insulin in infants of diabetic mothers, which counteracts the 
effects of steroids. This may explain, in part, why infants of diabetic mothers have a higher risk 
of developing RDS. 
Labor is known to increase surfactant synthesis; hence, cesarean section 
before the onset of labor may increase the risk of RDS. Recently, certain genetic 
polymorphisms in both SP-A and SP-B genes have been reported as being synergistic determinants 
of increased RDS risk in preterm infants.

LUNG ANATOMY PATHOLOGY 

LACK of INFLATION
e.g. happening at birth, importance of surfactant



• Morphology of Lack of Inflation at birth

• Lungs are distinctive on gross examination. Although of 
normal size, they are solid, airless, and reddish purple, 
similar to the color of the liver, and they usually sink in water. 
Microscopically, alveoli are poorly developed, and those that 
are present are collapsed

• When the infant dies early in the course of the disease, 
necrotic cellular debris is present in the terminal bronchioles 
and alveolar ducts. The necrotic material becomes 
incorporated within eosinophilic hyaline membranes lining 
the respiratory bronchioles, alveolar ducts, and random 
alveoli. 

• The lesions of hyaline membrane disease are never seen 
in stillborn infants.In infants who survive more than 48 hours, 
reparative changes occur in the lungs. 
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LUNG  (COLLAPSE)  ATELECTASIS 

partial resorption

obstruction

contraction

compression

various forms of
atelectasis in adults
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LUNG PATHOLOGY ATELECTASIS

collapsed lobules
inflammation 

normal lung
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congestion
heart

pulmonary congestion
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heart

aspiration of food
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aspiration of food



• Pulmonary Edema
• Hemodynamic Edema increased hydrostatic pressure 
• Edema Due to Microvascular Injury (Alveolar 

Injury)Infections: pneumonia, septicemia,inhaled gases: 
oxygen, smoke, liquid aspiration: gastric contents, near-
drowning, drugs and chemicals: chemotherapeutic 
agents (bleomycin), other medications, heroin, kerosene, 
paraquat, trauma Radiation,Transfusion related

• altitude

• Neurogenic (central nervous system trauma)

LUNG ANATOMY PATHOLOGY 



LUNG PATHOLOGY EDEMA

fluid in thorax



LUNG PATHOLOGY EDEMA

Hemodynamic Edema 
increased hydrostatic 
pressure 

Microvascular Injury
(Alveolar Injury)
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chronic hydrostatic 
congestion

e.g. with heart failure

macrophages



• Conditions Associated with Development of Acute Respiratory 
Distress Syndrome

• Infection, sepsis, diffuse pulmonary infections, viral, Mycoplasma, 
and Pneumocystis pneumonia; miliary tuberculosis;

• Gastric aspiration, Physical/Injury, mechanical trauma, including 
head injuries, pulmonary contusions,near-drowning, fractures with 
fat embolism, Burns, Ionizing radiation, Inhaled Irritants Oxygen 
toxicity, smoke, irritant gases and chemicals

• Chemical Injury heroin or methadone overdose,Acetylsalicylic acid 
barbiturate overdose, paraquat 

• Hematologic Conditions Multiple transfusions Disseminated 
intravascular coagulation

• Pancreatitis, Uremia, Cardiopulmonary Bypass, 
Hypersensitivity Reactions, Organic solventsDrugs

LUNG ANATOMY PATHOLOGY 



• The importance of lung disease in the overall perspective of 
pathology and clinical medicine cannot be overemphasized. 

• Primary respiratory infections, such as bronchitis and 
pneumonia, are commonplace in clinical and pathologic practice.

• In these days of cigarette smoking, air pollution, and other 
environmental inhalants, chronic bronchitis and 
emphysema have become rampant.

• In men, malignancy of the lungs, LUNG CANCER, had been 
rising steadily but has reached a plateau and is expected to 
decline in the future. More women are smoking, and it has 
become a common malignancy in women, surpassing even 
breast cancer.

• In both men and women, it is the most common lethal visceral 
malignancy. Moreover, the lungs are secondarily involved in 
almost all forms of terminal disease, so some degree of 
pulmonary edema, atelectasis, or bronchopneumonia is present 
in virtually every dying patient. 

LUNG ANATOMY PATHOLOGY 
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AIRFLOW OBSTRUCTION
• chronic bronchitis
• asthma
• bronchiolitis
• emphysema

DIFFUSE INTERSTITIAL DISEASES
• fibrosis
• air pollutants
• granulomatous diseases
• smoking related interstitial diseases



LUNG PATHOLOGY AIRWAY OBSTRUCTION



SENSITIZATION to ALLERGENS

normal
airway



ALLERGEN TRIGGERED ASTHMA

constricted airway

within minutes hours



CHANGES in BRONCHIOLE with ASTHMA
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cells
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normal lining (epithelium) of bronchus or bronchiolus
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PULMONARY EMPHYSEMA

nicotine

IL8
TNF

neutrophil

free radicals

inactivation
of anti proteases

neutrophil
elastase

chronic chemical injury



LUNG PATHOLOGY, FIBROSIS, EMPHYSEMA

OUT OF BREATH !
• Margaret Atwood (writer, poet):
“every breath I take is a door stopper to 
death”

• John Gielgud (actor):
“you breathe in, you breathe out .....
one day you forget to breathe for 5 minutes,
and someone else owns all your stuff”



PULMONARY EMPHYSEMA

bullous emphysema

emphysema



PULMONARY EMPHYSEMA
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LUNG PATHOLOGY CHRONIC IRRITANT

long-term exposure to Diesel engine exhaust
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chronic exposure to silica dust



LUNG PATHOLOGY, FIBROSIS

SILICOSIS
ASBESTOSIS

FIBER

leading to tumors
mesothelioma

crystalline
structures

polarized light



• Asbestos-Related Diseases. Asbestos is a family of crystalline hydrated 
silicates that form fibers. On the basis of epidemiologic studies, 
occupational exposure to asbestos is linked to: 

• Localized fibrous plaques or, rarely, diffuse pleural fibrosis 
• Pleural effusions 
• Parenchymal interstitial fibrosis (asbestosis) 
• Lung carcinoma 
• Mesotheliomas 
• Laryngeal and perhaps other extrapulmonary neoplasms, including colon 

carcinomas 
• An increased incidence of asbestos-related cancer in family members of 

asbestos workers has alerted the general public to the potential hazards of 
asbestos in the environment. The proper public health policy toward low-
level exposures that might be encountered in old buildings or schools is 
controversial; some experts question the wisdom of expensive asbestos 
abatement programs for environments with airborne fiber counts that are up 
to 100-fold lower than allowed by occupational standards. 

LUNG PATHOLOGY, FIBROSIS



• Asbestos-Related Diseases. Asbestos is a family of 
crystalline hydrated silicates that form fibers. On the 
basis of epidemiologic studies, occupational exposure
to asbestos is linked to: 

LUNG PATHOLOGY, FIBROSIS

Pleural lesions
Benign pleural effusion
Parietal pleural plaques
Diffuse pleural fibrosis
Rounded atelectasis

Interstitial lung disease
Asbestosis

Malignant mesothelioma
Carcinoma of the lung (in 
smokers)
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LUNG PATHOLOGY EXPOSURE TO CHEMICALS

acute exposure to PARAQUAT
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10 hour exposure to PARAQUAT
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72hour exposure to PARAQUAT



LUNG PATHOLOGY CHEMICAL EXPOSURE

72 hour exposure to PARAQUAT



• Lung Diseases Caused by Air Pollutants

• Exposure to Mineral Dusts Coal dust, Anthracosis, Coal mining (particularly hard 
coal) Macules Progressive massive fibrosis

• SilicaSilicosis Foundry work, sandblasting, hardrock mining, stone cutting,  
• Asbestos, Asbestosis Mining, milling, and fabrication; installation and removal of 

insulation, Mesothelioma Carcinoma of the lung, larynx, stomach, colon
• BerylliumAcute berylliosis mining, fabrication, Beryllium 

granulomatosis, Bronchogenic carcinoma (?)
• Iron oxide Siderosis Welding
• MiningTin oxide 
• Organic Dusts that Induce Hypersensitivity Pneumonitis
• Moldy hay Farmer's lung FarmingBagasseBagassosis Manufacturing wallboard, 

paperBird droppingsBird-breeder's lung Bird handling
• Organic Dusts That InduceAsthmaCotton, flax, hemp, Textile manufacturing, Red 

cedar dust Asthma, Lumbering, carpentry
• Chemical Fumes and VaporsNitrous oxide, sulfur dioxide, ammonia, benzene, 

insecticidesBronchitis, asthmaOccupational and accidental exposure Pulmonary 
edema ARDS* Mucosal injury Fulminant poisoning

LUNG PATHOLOGY, FIBROSIS
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PULMONARY VASCULAR DISEASE
• embolism
• haemorrhage
• infarction

PULMONARY INFECTIONS
• bacterial
• viral
• fungal
• aspiration

TUMORS



LUNG PATHOLOGY EMBOLISM, INFARCTION

embolus from
deep vein thrombosis 

pulmonary infarct



LUNG THROMBOSIS, EMBOLISM, INFARCTION

thrombus



LUNG PATHOLOGY EMBOLISM, INFARCTION

saddle embolus

fat embolus

HE

fat embolus 

oil red o
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PULMONARY INFECTIONS
• bacterial
• viral
• fungal
• aspiration

TUMORS



DISTRIBUTION of BACTERIAL PNEUMONIA

broncho - pneumonia

lobar pneumonia



ACUTE BACTERIAL PNEUMONIA



ACUTE PNEUMONIA; Parasites 



LOBAR PNEUMONIA with GRAY HEPATIZATION



LUNG PATHOLOGY PNEUMONIA

respiratory syncytial virus

aspergillus

cytomegalo virus
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bronchitis

interstitial inflammation,
vasculitis



LUNG PATHOLOGY FUNGAL, BACTERIAL

aspergillus

hyphae

tuberculosis

acid fast
bacteria



The Pneumonia Syndromes (Community-Acquired) 
• Acute Pneumonia Streptococcus pneumoniaeHaemophilus influenzaeMoraxella 

catarrhalisStaphylococcus aureusLegionella pneumophilaEnterobacteriaceae 
(Klebsiella pneumoniae) and Pseudomonas spp.

• Community-Acquired Atypical Pneumonia Mycoplasma pneumoniaeChlamydia
spp. (C. pneumoniae, C. psittaci, C. trachomatis)Coxiella burnetti (Q fever)Viruses: 
respiratory syncytial virus, parainfluenza virus (children); influenza A and B (adults); 
adenovirus (military recruits); SARS* virus

• Nosocomial Pneumonia Gram-negative rods belonging to Enterobacteriaceae 
(Klebsiella spp., Serratia marcescens, Escherichia coli) and Pseudomonas
spp.Staphylococcus aureus (usually penicillin-resistant)

• Aspiration Pneumonia Anaerobic oral flora (Bacteroides, Prevotella, Fusobacterium, 
Peptostreptococcus), admixed with aerobic bacteria (Streptococcus pneumoniae, 
Staphylococcus aureus, Haemophilas influenzae, and Pseudomonas aeruginosa)

• Chronic Pneumonia NocardiaActinomycesGranulomatous: Mycobacterium 
tuberculosis and atypical mycobacteria, Histoplasma capsulatum, Coccidioides 
immitis, Blastomyces dermatitidis

• Necrotizing Pneumonia and Lung Abscess Anaerobic bacteria (extremely 
common), with or without mixed aerobic infectionStaphylococcus aureus, Klebsiella 
pneumoniae, Streptococcus pyogenes, and type 3 pneumococcus (uncommon)

• Pneumonia in the Immunocompromised Host CytomegalovirusPneumocystis 
cariniiMycobacterium avium-intracellulareInvasive aspergillosisInvasive 
candidiasis"Usual" bacterial, viral, and fungal organisms (listed above)

LUNG PATHOLOGY, PNEUMONIA



• Morphology. Viral upper respiratory infections are marked by mucosal 
hyperemia and swelling with a predominantly lymphomonocytic and 
plasmacytic infiltration of the submucosa accompanied by overproduction of 
mucus secretions. The swollen mucosa and viscid exudate may plug the 
nasal channels, sinuses, or the Eustachian tubes and lead to suppurative 
secondary bacterial infection. Virus-induced tonsillitis with enlargement of 
the lymphoid tissue within Waldeyer ring is frequent in children, although 
lymphoid hyperplasia is not usually associated with suppuration or abscess 
formation, such as is encountered with streptococci or staphylococci.In 
laryngotracheobronchitis and bronchiolitis, there are vocal cord swelling 
and abundant mucous exudation. Impairment of bronchociliary function 
invites bacterial superinfection with more marked suppuration. Plugging of 
small airways may give rise to focal lung atelectasis. In the more severe 
bronchiolar involvement, widespread plugging of secondary and terminal 
airways by cell debris, fibrin, and inflammatory exudate may, when 
prolonged, cause organization and fibrosis, resulting in obliterative 
bronchiolitis and permanent lung damage. Viral pneumonias, like bacterial 
pneumonias, take a variety of anatomic forms as described above.

LUNG PATHOLOGY, PNEUMONIA



PULMONARY DISEASE IN HUMAN 
IMMUNODEFICIENCY VIRUS INFECTION 
Causes of Pulmonary Infiltrates in Immuno-
compromised Hosts 
Diffuse Infiltrate, Focal Infiltrate 

Common 
Cytomegalovirus,Gram-negative rods, Pneumocystis 
carinii, Staphylococcus aureus, Drug reaction, 
Aspergillus, Candida, Malignancy 
Uncommon 
Bacteria,Cryptococcus,Aspergillus,Mucor, 
Cryptococcus, Pneumocystis carinii,  Malignancy 
Legionella pneumophila

LUNG PATHOLOGY, PNEUMONIA



• Mediastinal Tumors and Other Masses 
• Superior  Mediastinum Lymphoma,Thymoma,Thyroid 

lesions,Metastatic carcinoma,Parathyroid tumors
• Anterior Mediastinum 

Thymoma,Teratoma,Lymphoma,Thyroid 
lesions,Parathyroid tumors

• Posterior Mediastinum 
Neurogenic tumors (schwannoma, neurofibroma) 
Lymphoma,Gastroenteric hernia

• Middle Mediastinum 
Bronchogenic cyst, Pericardial cyst, Lymphoma

LUNG PATHOLOGY, CANCER in THORAX
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RADON
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primary carcinoma
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metastasis of
carcinoma
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metastasis carcinoma
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urinary
space

fenestrated
endothelium

visceral epithelium

parietal 
epithelium

capillary

INTRODUCTION TO KIDNEY PATHOLOGY

Renal Pathology



epithelium
lacking foot 
processes

thickened 
basement 
membrane

subepithelial
deposits

RENAL  PATHOLOGY

glomerulo-nephritis



RENAL PATHOLOGY
chronic renal glomerular disease



INTRODUCTION TO KIDNEY PATHOLOGY

CONGENITAL ANOMALIES
• agenesis
• hypoplasia 
• cystic kidneys
• other anomalies such as abnormal position



KIDNEY PATHOLOGY
polycystic kidneys
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cystic kidney
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cystic kidney 
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tubular damage
ischemic
(lack of blood supply)

toxic
(damage to cells)
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collecting 
ducts
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hematogenous infection

ascending infection

staphylococcus
E.coli

intrarenal reflux

vesicoureteral reflux

E.coli
proteus
enterobacter
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hematogenous
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ascending infection
obstruction
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pyelonephritis

renal calculus
scar

blunt calyx
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RENAL PATHOLOGY, INFARCTION

normal

fresh infarct

infarct



RENAL PATHOLOGY, PAPILLARY NECROSIS

normal

papillary  necrosis

infection
candida



RENAL PATHOLOGY
pelvis
calculi
tumors
strictures

obsructive lesions
in urinary tract
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tumors
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CYSTIC 
kidney disease

obstruction
calculus
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liver in situ

normal liver
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normal liver anatomycross section

histology
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INTRODUCTION TO LIVER PATHOLOGY
REACTION TO INJURY



INTRODUCTION TO LIVER PATHOLOGY

HEPATIC INJURY
• degeneration
• intracellular accumulation
• necrosis apoptosis
• inflammation
• regeneration

CENTRAL FUNCTION of LIVER





ACUTE HEPATIC LIPIDOSIS



HEPATOTOXICITY     

lipidosis

accumulation

of  lysosomes



HEPATIC LIPIDOSIS

OIL RED O stain

HE stain



HEPATIC INJURY / NECROSIS

HEPATIC INJURY acetaminophen



CHOLESTASIS , LIVER PATHOLOGY

parenchyme

portal tract

bile duct

portal vein
hepatic artery

bile canaliculi

apoptosis

Kupffer cells

cholestasis

normal



ICTERUS , LIVER PATHOLOGY



LIVER PATHOLOGY, OBSTRUCTION, EXTRA HEPATIC



HEPATIC INJURY / Viral 



exposure to 
alcohol

continued
exposure

repeated
severe exposure

severe exposure
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CIRRHOSIS
and PORTAL HYPERTENSION

hepatic
encephalopathy

malnutrition

skin spider

oesophageal varices

caput medusae

hemorrhoids
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CIRRHOSIS and PORTAL HYPERTENSION



ALCOHOLIC LIVER PATHOLOGY

Sequelae : oesophagus with varicose veins



CIRRHOSIS
and PORTAL HYPERTENSION



PORTAL HYPERTENSION, ASCITES



PATHOLOGY of HEPATIC CIRCULATION



HEPATIC INJURY / CIRCULATION

Chronic passive
congestion



Alcoholic liver disease
Nonalcoholic fatty liver disease
Chronic hepatitis
Chronic viral hepatitis
Autoimmune hepatitis
Drugs

Biliary disease
Extrahepatic biliary obstruction
Primary biliary cirrhosis
Sclerosing cholangitis

Metabolic disease
Hemochromatosis Glycogen storage disease
Wilson disease Hereditary fructose 

intolerance

Tyrosinemia Galactosemia
Cryptogenic

CIRRHOSIS

iron storage



ALCOHOLIC CIRRHOSIS

nodular regeneration
fibrosis
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Acetaminophen
toxicity



LIVER PATHOLOGY

normal cross section normal histology

acute hepatitis
focal necrosis

necrosis
acetaminophen toxicity



LIVER PATHOLOGY 

normal cross section normal histology

acute hepatitis
focal necrosis

necrosis
acetaminophen toxicity

nodular regeneration in chronic injury



ACUTE VIRAL HEPATITIS (herpes, dog)



VIRAL HEPATITIS



15-45 days 2-12 weeks months

convalescence

incubation

acute disease

VIRAL HEPATITIS A



VIRAL HEPATITIS B

20-50%

4%



VIRAL HEPATITIS C INFECTION

85%
80%

20% 50%

50%



PARASITES, LIVER
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LIVER TUMOR , EXPOSURE to AFLATOXIN

chronic exposure
to aflatoxin (trout)



CANCER METASTASIS

metastasis from colon cancer



LIVER PATHOLOGY

nodular regeneration
fibrosis
multiple causes

nodular changes
metastasis of carcinoma



INTRODUCTION TO ORGAN PATHOLOGY

AUTOPSY
INVESTIGATIVE PATHOLOGY

MANIFESTATION OF DISEASE

finding the causes is not always easy

appearances may misleading the observer

observations on single organs have to be put in context

results of autopsy, pathology of organs need to be put in
context of whole body function and in life observations

the pathologist has to write a story that makes sense 


