
Pathology Practical
Part 1 

Cell injury 



Gross Appearance 

Steatosis Normal liver 

• slightly enlarged.
• pale yellow appearance.
• greasy .

• The color is brown 
• the surface is smooth. 

Case 1

Histological (microscopic ) Appearance 

Causes of Steatosis (fatty liver) :
1- alcoholism.     2-Morbid Obesity.     3-hepatitisis C.

Stain:
By Haematoxylin and Eosin. (H&E).

• Displacement of 
the nuclei to the 
periphery.

• Lipid accumulation as vacuoles 
in the hepatocytes.

Because: The lipid accumulates 
when lipoprotein transport is 
disrupted or when fatty acid 
accumulate.



Case 2

Coagulative Necrosis 

Kidney Spleen Heart

1- Kidney: 

Gross Appearance  

Wedge-shaped pale area of coagulative necrosis in the renal 
cortex.

Causes: ischemia and infarction of the kidney.

Histological Appearance

(HPF)

1- The majority of the tubules seen here are 
proximal convoluted tubules. 

2- The PAS stain colours the brush border of 
these structures a deep pink-lavender. 

3-A pale-staining collecting duct stands out in 
contrast to the abundant proximal tubules

(LPF)

1- coagulative necrosis of glomeruli, 
tubules and interstitial tissue.

2- loss of nuclei , we see just the outline
of the cell.
3-Dilated and congested blood. 
vessels at the haemorrhagic zone
4- cellular infiltration by neutrophils, red blood 
cells and lymphocytes. 

A glomerulus: is a network of capillaries located at the beginning of a nephron in the 
kidney. Congested: abnormally full of blood



2- Spleen : 

Two large infarctions (areas 
of coagulative necrosis) are 
seen in this sectioned 

spleen.

3- Myocardium (muscle of the heart):

1-nuclei have become 
• pyknotic (shrunken and dark)
• karyorrhexis (fragmentation)
• karyolysis (dissolution).

2- The cytoplasm and cell borders are not recognized.

NOTE
They may ask about the 

definition of necrosis and 
other types of necrosis.



Case 3

1- Liquefactive Necrosis of the brain:

Gross appearance 

Histological Appearance 

• Lacunar infarct
( a type of stroke that results from 
occlusion of one of the penetrating arteries 
that provides blood to the brain's deep 
structures.)

• Clear cystic space from resolved 
liquefactive necrosis.

• hemosiderin pigment may exist 
because of hemorrhage.

• Gliosis.
(reactive change of glial cells in response to 
damage to the central nervous system)

• This cerebral infarction shows the 
presence of many macrophages at 
the right which are cleaning up the 
lipid debris from the liquefactive 
necrosis. 

Liquefactive necrosis in brain 
leads to resolution with cystic 
spaces.

Brain infarction leading to ischemia is the 
most common cause of such type of lesions 
(lesion: a region in an organ or tissue which has 
suffered damage through injury)



2- Liquefactive Necrosis of Liver Abscess:

• The liver shows a small abscess here filled with 
many neutrophils. 

• This abscess is an example of localized 
liquefactive necrosis.

Case 4

Fibrinoid necrosis of an Artery:

• Pink area of necrosis at the 
wall of the artery. 

• The wall of the artery 
shows a circumferential
bright pink area of 
necrosis with 
inflammation (neutrophils 
with dark nuclei)

• which appears smudgy and 

acidophilic/eosinophilic.



Case 5

Histological AppearanceGross Appearance 

• Multiple caseating granulomas 
• with giant cells
• And caseous necrosis. 

Granuloma consist of :
1- Epithelioid macrophage 
2. Giant cells (Langhan’s)
3. rim of lymphocytes.
Pink area with no nucleus

Note: preserved alveolar spaces at the 
margins of the field. 

Tuberculosis of the lung
• A large area of caseous necrosis 

containing yellow-white 
• cheesy debris



Case 6

Gross Appearance 

Fat necrosis of the mesentery (by lipase) 

in a case of acute pancreatitis.

• Numerous round pale yellowish
patches of fat necrosis.

Fat necrosis can also be seen in female 
breast.

• The areas of white chalky deposits 
represent foci of fat necrosis with 
calcium (dystrophic calcification) soap 
formation (saponification)

• At sites of lipid breakdown in the 
mesentery.

Histological Appearance 

Right: fat necrosis in acute  
pancreatitis

Left: there are some remaining 
steatocytes which are NOT
necrotic. 

• Fat cells without nuclei. Only 

cellular outlines seen.
• cytoplasm has become a pink 

amorphous mass of necrotic 
pink material.



Case 7

Dystrophic calcification 

Aortic valve Stomach Skin

Calcification

dystrophic calcification

deposition of calcium in dead 
or dying tissues

serum calcium levels are 
normal

calcium metabolism is 
normal

Seen in areas of necrosis or 
damage

metastatic calcification:

deposition of calcium in 
normal and healthy tissue

serum calcium levels are 
elevated (High)

calcium metabolism is 
abnormal

seen in hypercalcemia



1- Dystrophic calcification of Aortic valve

Gross Appearance

• Unopened aortic valve in a heart with calcific aortic 
stenosis.
• It is markedly narrowed (stenosis).
• The semilunar cusps are thickened and fibrotic, and 

behind each cusp are irregular masses of piled-up 
dystrophic calcification.

Histological Appearance

• Fibrosis with some lymphocytes and dystrophic 
calcification.

(A) hematoxylin and eosin; 1.25× objective magnification; 
and siderosis .
(B) Berlin blue 40× objective magnification.



2- Dystrophic calcification of Stomach:

• At the far right: is an artery 
with calcification in its wall.

• There are also irregular 
bluish-purple deposits of 
calcium in the submucosa

3- Dystrophic calcification of the skin:

Gross Appearance 

• Multiple erythematous hard papules in linear 
configuration on the extensor aspect of the arm.

• Within the lesion there were several 2-5 mm white 
calcifications.

Histological Appearance 

• Irregular blue granular deposits of 
calcium in the dermis. 

• The calcium surrounded by fibrous 
tissue and for foreign body giant cell 
reaction.

• Calcifying panniculitis with fibrosis of 
the subcutaneous connective tissue 
septae. 

• Adjacent inflammation containing 
plasmocytes and lymphocytes, and a 
deposit of calcification (arrow).



Case 8

Atrophy of the brain

Cerebral Atrophy in a patient with 
Alzheimer disease.
• the gyri are narrowed.
• the sulci are widened. 
• particularly pronounced toward the 

frontal lobe region.

Atrophy of the Testis

The Right : Normal testis. 
Left : the testis has undergone atrophy 
and is much smaller than the normal 
testis.
Causes: in the testis the people who 
take steroids.

MetaplasiaHyperplasiaHypertrophyAtrophy

Changing from 
one type of cell 
to another .

An increase in
the number of  
the cells 
resulting in 
increase in the 
size of the 
organ.

An increase in 
the size of cells 
resulting in 
increase in the 
size of the 
organ. 

Shrinkage in the 
size of the cell 

Normal
Atrophied



Case 9

Normal ventricles

Gross Appearance

• The left ventricle 
is grossly 
thickened. 

• The myocardial 
fibers have 
undergone 
hypertrophy.

Cross section view of the 
heart that shows the left 
ventricle from severe 
hypertensive patient. 

Left ventricular 
hypertrophy: 
The number of 
myocardial fibers does 
not increase , but their 
size increased in 
response to an increased 
workload.

Causes:  Patients with 
severe chronic 
hypertension caused by 
atherosclerosis.

Compensatory hyperplasia can also be seen in organ as  
prostate, bladder, female breast and uterus.



Case 10

Prostatic Hyperplasia:

Gross Appearance

• The normal adult male prostate is about 3 to 4 cm in 
diameter. 

• The number of prostatic glands, as well as the stroma, has 
increased in this enlarged prostate.

Histological Appearance 

HERE : one of the nodules of 
hyperplastic prostate. 
• There are many glands along with 

some intervening stroma. 
• Eosinophilic hyaline corpora 

amylacea is present in some 
glands.

• Nodular hyperplasia of glandular 
and fibromuscular stromal tissue. 

• Each nodule shows large number of 
glands of variable sizes lined by tall 
columnar epithelium and some are 
cystically dilated. 



Case 11

Histological appearance of Normal and 
Dysplastic Cervical Squamous Epithelium

Gross Appearance Normal
Uterine Cervix 

• The normal cervical squamous epithelium at the 
right transforms to dysplastic changes on the left 

• with underlying chronic inflammation. 

• smooth 
• glistening mucosal surface, with 

small rim of vaginal cuff from 
this hysterectomy specimen.

• The cervical is small and round, 
typical for a nulliparous woman.

• The OS will have a fish-mouth 
shape after one or more 
pregnancies.



Laryngeal Squamous Metaplasia Histological Appearance of Endocervical
Squamous Metaplasia

• Metaplasia of laryngeal respiratory 
epithelium has occurred here in a 
smoker.

• The chronic irritation has led to an 
exchanging of one type of epithelium 
(the normal respiratory epithelium at 
the left) for another (the more 
resilient squamous epithelium at the 
right) 

A section of endocervix shows the normal 
columnar epithelium at both margins and a 
focus of squamous metaplasia in the 
center.



Pathology Practical
Part 2 

Inflammation



Inflammation is the tissue reaction to cellular injury.  

Q. What are the five basic signs or (cardinal clinical 
signs) of inflammation? 

1-Redness (Rubor)
2-Swelling (tumor)
3-Warmth (Calor)
4-Pain (dolor)
5-Loss of function (Functio laesa) 

The steps of the inflammatory response can be 
remembered as THE FIVE R’s :

1. Recognition of the injurious agent. 
2. Recruitment of leukocytes. 
3. Removal of the agent.
4. Regulation of the response. 
5. Resolution

Types of inflammation

Chronic inflammationAcute inflammation

Duration: month to years

Cells:
Lymphocytes. 
Plasma cells.
Giant cells. 
Fibroblast.
Eosinophil. 
Macrophages 
Lymphocytes

Caused by: ● Viruses. ● Persistent injury. 
● Autoimmune diseases. 

Duration: Days to weeks

Cells:
Neutrophil
Eosinophil. 
Macrophages 
Lymphocytes

Caused by: ● Bacteria. ● Toxin. ●
Trauma. 



Exudation in the Alveolar Space 

morphology

Here is vasodilation with exudation that 
has led to an outpouring of fluid with 
fibrin into the alveolar spaces along 
with PMN's (PolyMorphNuclear’s)
indicative of an acute 
bronchopneumonia of the lung. 

*Capillaries are dilated, Congested 
(crowded) and Cells are coming out of 
the capillary walls. 

Pathogenesis of Exudation:
The diagram shown here illustrates the process of exudation, 

aided by endothelial cell contraction and vasodilation, which 
typically is most pronounced in venules. Collection of fluid in a 
space is a transudate. If this fluid is protein-rich or has many 
cells then it becomes an exudate. 



Exudation of Fibrin in Acute Inflammation 

morphology

Here is an example of the fibrin 
mesh in fluid with PMN's that has 
formed  in the area of acute 
inflammation. It is this fluid 
collection that produces the "tumor" 
or swelling aspect of acute 
inflammation. 

*fibrin material, PMN’s, some 
inflammatory cells and RBC’s 

Inflammation with Necrosis (vasculitis)

LPF (low power field)HPF (high power field)

The vasculitis shown here demonstrates 
the destruction that can accompany the 
acute inflammatory process and the 
interplay with the coagulation 
mechanism. The arterial wall is 
undergoing necrosis, and there is 
thrombus formation in the lumen. 

At higher magnification, vasculitis with 
arterial wall necrosis is seen. Note the 
fragmented remains of neutrophilic 
nuclei (karyorrhexis).
* Acute inflammation is a non-selective 
process that can lead to tissue 
destruction 

Color code:
*purple= what the doctor added 



Case 1

Acute Fibrinous Pericarditis (inflammation of pericardium)

Gross

the pericardial cavity has been opened to reveal a 
fibrinous pericarditis with strands of stringy pale fibrin
between visceral and parietal pericardium 
((we see it in some seniors when their blood  vessels gets 
constricted until the fiberin within comes out to the 
interstitial))

Serous fluid accumulating at the bottom of the 
pericardial cavity (arrow) is visible. The epicardial surface 
appears roughened, compared to its normal glistening 
appearance; due to the strands of pink-tan fibrin that 
have formed.

Acute Fibrinous Pericarditis - Microscopically:
The fibrinous exudate is seen to consist of pink strands of 

fibrin gutting from the pericardial surface at the upper right 
.The exudate on the surface is shown enlarged in the inset. 
Note a considerable number of erythrocytes trapped in the 
mesh of fibrin threads.
*Inflammatory cells:
PMN’s

Some lymphocytes 
*Fibrinous material
(covering the surface 
Of the heart)



Acute Fibrinous Pericarditis -- microscopically

LPF

The pericardium is distorted by thick irregular 
layer of pinkish fibrinous exudate with some red 
cells and inflammatory cells
(Underneath it is the myocardium with is 
muscles of the heart.)

HPF

The subpericardial layer is thickened by edema
and shows dilated blood vessels, chronic 
inflammatory cells and areas of calcification.

Case 2

Gross Appearance 

Acute AppendicitisNormal Appendix

Longitudinal sectionGross

appendix against the 
background of the 
caecum.

The organ is enlarged and 
sausage-like (botuliform).
red inflamed mucosa with 
its irregular luminal 
surface.
*does not show late 
complications, like 
transmural necrosis, 
perforation, and abscess
formation

yellow to tan ((or 
whitish)) exudate and 
hyperemia, 
periappendiceal fat
superiorly, rather than a 
smooth, glistening pale 
tan serosal surface



Histology of Acute Appendicitis

LPF of the cut section LPF

LPF

HistopathologyHPF

This slide shows the muscle layer of the 
appendix which is permeated with 
numerous polymorphonuclear leukocytes

Scattered Neutrophils in the crypt 
epithelium.

Case 3

Grossmicroscopically

Impacted gall stone in cystic duct is the 
most common cause of acute 
cholecystitis

sh

*Infiltration of the mucosa and 
submucosa by many neutrophils 
*Vascular congestion
*it can be acute or chronic

She spent 5 min 
admiring the 

neutrophils on 
this pic.



Case 4

Foreign Body Reaction (Pilonidal Sinus)

Local signs

•Swelling  •Sinus opening  •Redness

A pilonidal sinus is a sinus tract which 
commonly contains hairs. It occurs under 
the skin between the buttocks (the natal 
cleft) a short distance above the anus. 
(sitting for long duration causes hair to 
grow inwards and forms a sinus like a 
cavity giving raise to inflammation we can 
see superficially the sinus opening)

Surgically excised pilonidal sinus tracts

Histopathology LPF

The lumen of the sinus and wall contain 
large number of hair shafts with foreign 
body giant cells, lymphocytes , 
macrophages & neutrophils

she liked this case

Fistula: opening (tract) between two epithelial structures or two visceral organs.
Sinus: is one opening (like a flower vase)



Case 1

Chronic cholecystitis with Gall Stones

Gross (longitudinally.)

* thickness of gall bladder wall.
* abundant polyhedric stones.
*Small papillary tumor in the cystic duct.

Chronic cholecystitis - Histopathology 

Irregular mucosal folds and foci of 
ulceration in mucosa. Wall is 
penetrated by mucosal glands which 
are present in muscle coat 
(Rokitansky- Aschoff sinuses). All 
layers show chronic inflammatory cells 
infiltration and fibrosis

The mucosa is atrophic, with a single layer 
of flattened epithelium. There is 
proteinaceous fluid adherent to the 
mucosal surface, with some bile stained 
orangebrown crystals toward the upper 
left in the lumen. The lamina propria
shows fibrosis and contains a 
mononuclear cell infiltrate (small dark 
blue nuclei). The muscle is hypertrophied 
compared to normal gallbladder. 



Case 2

Brain Abscess 

CTMRI

CT of a cerebral abscess. There is a 
liquefactive center with yellow pus 
surrounded by a thin wall. Abscesses 
usually result from hematogenous
spread of bacterial infection, but may 
also occur from direct penetrating 
trauma or extension from adjacent 
infection in sinuses

This trichrome stain demonstrates the 
light blue connective tissue in the wall 
of an organizing cerebral abscess. 
Normal brain is at the left and the 
center of the abscess at the right.

GRANULATION TISSUE

LPFHPF

Section of fragments of edematous, 
loose connective tissue shows many 
small newly formed capillaries lined by 
plump endothelial cells. Proliferation of 
fibroblasts is seen
*seen in chronic inflammation as a 
process of healing 

Inflammatory cells including 
macrophages, lymphocytes, plasma 
cells and neutrophils in the 
oedematous stroma. Pink homogenous 
collagen fibers may be identified

Case 3

Important! 
& do not 
confuse it 

with 
granuloma



Pathology Practical
Part 3 

Hemodynamics

grey: additional notes



Hemostasis &Thrombosis

 Normal hemostasis maintains blood in fluid, clot free state in 

normal vessel and induce localized hemostatic  plug at site of 

vascular injury.

Thrombus: A blood clot

 Thrombosis: is inappropriate activation of normal hemostatic 

process. Example: formation of thrombus/blood clot) in un-injured 

vasculature or thrombotic occlusion of vessel after minor injury.

Normal fluid homeostasis means maintaining blood as a liquid until such 
time as injury necessitates clot formation.

Clotting at inappropriate sites (thrombosis) or migration of clots (embolism)*
obstructs blood flow to tissues & leads to cell death (infarction).

vascular blockage caused by a thrombus

We learned the 
mechanism of blood 

clotting in 
physiology.

Now we study the 
errors that occur in 

the process in 
pathology

• An embolus is a particle that moves about in our blood vessels
• The embolus may be a blood clot (thrombus) or a fat globule or foreign material.
• An embolism (pathological process): a blockage-causing piece of material, inside a blood vessel.
• An embolism in which the embolus is a piece of thrombus is called a thromboembolism.
• Thrombosis, the process of thrombus formation, often leads to thromboembolism.

Thrombo-embolic Disorders (cases)

1- Organizing Thrombus

2- Pulmonary Embolus with 
Infarction

3- Myocardial Infarction

4- Infarction of the Small Intestine

obstruction of the blood supply to an organ or region of tissue, typically by a thrombus or 

embolus, causing local death of the tissue.

To understand 



Fate of thrombus
Dr. notes:  possible things which can happen to a thrombus (blood clot) 
present in a vessel. 

Partial

resolution. 

(not 

completely)

Very common.

Leads to holes in-

between.

Recanalization

Restoration of a lumen 

in a blood vessel after 

thrombotic occlusion.

The diagnosis is:
Organization Thrombus.

Embolization refers 

to the passage and 

lodging of an 

embolus within the 

bloodstream.

*Which will lead to 

infarction to that 

area.*

Complete healing.



Organization &Recanalization 
(multiple capillary channels)

• Reparative process
• Ingrowth of fibroblasts and 

capillaries (similar to 
granulation tissue)

• Lumen remains obstructed
may eventually recanalize

Name of thrombus: Organizing thrombus in a 
case of pulmonary embolism

Case 1

Note:

Pulmonary embolism: a blockage of an artery in the lungs by a substance that has traveled 
from elsewhere in the body through the bloodstream.

Gross

Microscopic/
Histological

• Caseous
Necrosis.

• Cheese-like 
appearance

• Dead tissue
• appears as 

a soft and 
white

-------------------

 Explained in 
the next 
slides.

http://www.google.com.sa/url?sa=i&rct=j&q=lines+of+zahn+gross&source=images&cd=&cad=rja&docid=p7YDMR1V8-RLNM&tbnid=nZuDXGzXtr3FrM:&ved=0CAUQjRw&url=http://www.studyblue.com/notes/note/n/quarter-4-test-1/deck/1019284&ei=UW4mUYrXONGzhAfU64DoCQ&psig=AFQjCNFnJDZxe9KqAFyGBCKYjReVAATq-g&ust=1361558914038303


Microscopic 
appearance of:
pulmonary 
thromboembolus
Location:
• large pulmonary 

artery. 
• There are 

interdigitating areas 
of pale pink and red
that form the "lines 
of Zahn" 
characteristic for a 
thrombus. 

Organizing Thrombus with Lines of Zahn

• Pre-mortem: Lines of Zahn, gross and microscopic is evidence to 
prove a clot.

• Post-mortem clots: appearing like current jelly or chicken fat.

Gross Microscopic/Histological

Lines of Zhan: These lines represent layers of 
red cells(darker) & layers of platelets mixed 
fibrin (pale) in the vessel as the thrombus forms

Very important: Differeniate between pre-mortal clot and post-mortem clot  Importance
in forensic, as a 

pathologist you have 
to tell whether a clot 
was formed before 

or after death

Answer: the lines of Zahn are the way to differentiate because they’re 
only present in pre-mortem clots

:للرّبط#

تذكروا 
صورة الجبال



• The interdigitating areas of pale pink and red within the organizing embolus form 
the “lines of Zahn” (arrow) characteristic of a thrombus. 

• These lines represent layers of red cells, platelets, and fibrin that are laid down in 
the vessel as the thrombus forms

Organizing thrombus:
Cross section of blood vessel shows:

The lumen is occluded by thrombus which consists of

alternate layers of platelets with fibrin thread and clotted

blood (line of Zahn).

Organization can be seen at the periphery of thrombus

which includes formation of small capillaries & fibroblasts

with chronic inflammatory cells.

Recanalization can be seen at one side.

Microscopic Thromboembolus in Pulmonary Artery



• This specimen shows an area of dead lung tissue ("infarction") 
• Due to blockage of one of the major arteries to the lung by an embolus ("blood 

clot") originating from the deep veins of the leg.

Pulmonary Embolus with Infarction

Case 2

*Large pulmonary thromboembolus*
• Location: pulmonary artery of the 

left lung. 
• Originate: in the leg veins or pelvic 

veins of persons who are 
immobilized

عادة ما یحدث عندما تتكون تجلطات في أوردة الساق وتنفصل لتنتقل 
وتستقر في الشرایین الرئویة مسببة انسداداً كاملاً أو جزئیاً لھ

All Gross

http://www.google.com.sa/url?sa=i&rct=j&q=pulmonary+embolus+with+infarction+-+gross&source=images&cd=&cad=rja&docid=DaBu--OTskMziM&tbnid=3oCQ3bvkwws3sM:&ved=0CAUQjRw&url=http://www.studyblue.com/notes/note/n/lab-4-hemodynamic-disorders/deck/3091095&ei=nnAmUeKECsiHhQfUmYDoBw&psig=AFQjCNGtbYkhBbfP0xHW_yHAIfm8oGYFvg&ust=1361560083730400


Complications that might 
occur: 

• arrhythmias 
• ventricular aneurysm
• rupture of myocardium
• cardiac tamponade and 

others . 

Case 3

Cross section of the left and right ventricles shows a pale and irregular 
focal fibrosis in the left ventricular wall with increased thickness.

This page: Gross



Acute myocardial 
infarct, histology.

• 3-4 day old infarct 
• shows necrosis of 

myocardial cells 
• infiltrated 

with polymorphn
uclear leukocytes.
(neutrophils) 

Myocardial Infarction
This page and the next:

Microscopic

Transmural myocardial infarct at 2 weeks 



• Patchy coagulative necrosis of myocardial fibers. The dead 
muscle fibers are structureless and hyaline with loss of nuclei & 
striations.

• Chronic ischemic fibrous scar replacing dead myocardial fibers .
• The remaining myocardial fibers show enlarged nuclei due to 

ventricular hypertrophy .

Myocardial infarction:
Section of myocardial shows:

Patchy coagulative necrosis of myocardial fibres. The 

dead muscle fibres are structure less and hyaline.

The necrotic muscle fibres are pale with loss of nuclei and 

striations. Infiltration of neutrophils in recent stage is 

seen .

Later granulation tissue formation and fibrosis.



• The dark red infarcted small intestine contrasts with the light pink viable bowel. 
• This is one complication of adhesions from previous surgery. 
• The trapped bowel has lost its blood supply.
• Most likely cause is ischemia secondary to mesenteric venous thrombosis

Case 4

• Diffuse violaceous
red appearance

• characteristic of:
Transmural hemorrhagic 
intestinal infarction
Transmural: (entire wall) 

This page: Gross

The mesentery is a fold of membrane that attaches the intestine to the abdominal wall and holds it 

in place.

Adhesions are fibrous bands that form between tissues and organs, often as a result of injury 

during surgery.



• Intestinal infarction typically begins in the villi, which are end 
vasculature without anastomoses. 

• There is complete loss of the mucosal epithelium. 
• Broad areas of hemorrhage with moderate inflammatory 

infiltrate is present

Mucosal 
erosions/ulcerations

Areas of 
haemorrhagic
necrosis

Inflammatory 
infiltration

Microscopic

Vasculature: the vascular system of a part of the body and its arrangement

Infiltrate: spread into or invade (a tissue or organ).



Pathology Practical
Part 4 

Granulomas



Case 1

Miliary TB
• Can occur when TB lung lesions erode 

pulmonary veins 
• or when extra-pulmonary TB lesions erode 

systemic veins. 
• Results in: hematogenous dissemination of 

tubercle bacilli 
• Produces: myriads of 1-2 mm. lesions 

throughout the body in susceptible hosts. 
• Miliary spread limited to the lungs can occur 

following erosion of pulmonary arteries by TB 
lung lesions. (الدوائر الحمراء بالصورة)

The Ghon’s complex is seen here at closer range. 

DR. notes: primary occurs in lower side 
of upper lobe and upper side of lower 
lobe , and secondary occurs in the apex

Hematogenous: producing blood. Dissemination: the act of spreading something
Myriads: big number of things

• The granulomas have areas of caseous
necrosis.  

• This pattern of multiple caseating 
granulomas primarily in the upper 
lobes is most characteristic of 
secondary T.B

Initial (primary) infection with T.B.

• Produces: a sub-pleural lesion called 

a Ghon’s focus. 

• Ghon’s complex: The early Ghon’s focus 

+ the lymph node lesion

Primary tuberculosis: the pattern seen with 
initial infection with tuberculosis in children. 
Reactivation, or secondary tuberculosis: is 
more typically seen in adults.

Tb is caused by 
Mycobacterium 
tuberculosis



Further explanation (extra)

Pattern of infection of pulmonary TB

Primary tuberculosis: 

seen as an initial 
infection, usually in 
children. The initial focus 
of infection is a small 
subpleural granuloma 
accompanied by 
granulomatous hilar
lymph node infection. 
Together, these make up 
the Ghon complex. In 
nearly all cases, these 
granulomas resolve and 
there is no further 
spread of the infection.

Secondary tuberculosis: 

seen mostly in adults as a 
reactivation of previous 
infection (or reinfection), 
particularly when health status 
declines. The granulomatous 
inflammation is much more 
florid and widespread. 
Typically, the upper lung 
lobes(apex) are most affected, 
and cavitation can occur.

When resistance to 
infection is particularly 
poor, a "miliary" pattern of 
spread can occur in which 
there are a myriad of small 
millet seed (1-3 mm) sized 
granulomas, either in lung 
or in other organs.

Miliary tuberculosis:

The Ghon focus is a small nodular lesion (aprox. 1 cm), white-yellowish, with central caseous
necrosis, encapsulated, located in the middle third of the lung (the lower part of the upper lobe 
or upper part of the lower lobe), subpleural. (If the Ghon focus also involves infection of adjacent 
lymphatics and hilar lymph nodes, it is known as the Ghon’s complex



Case 1

Histological Appearance 

• Well-defined granulomas are seen here. 
• They have rounded outlines. The one 

toward the center of the photograph 
contains several Langhan’s giant cells. 

The pyknotic nuclei of epithelioid cells
in the center of the granuloma 
(apoptotic bodies) are a precursor of 
necrosis.

[1] composed of the necrotic elements of the 
granuloma as well as the infectious organisms. 
[2] inflammatory component: epithelioid cells, 
lymphocytes, and fibroblasts.

• A stain for Acid Fast Bacilli is done 
(AFB stain) to find the mycobacteria 
. 

• The mycobacteria stain as red rods, 
as seen here at high magnification.

Granuloma :Focal collection of inflammatory cells at sites of tissue infection and includes activated 
macrophages (epithelioid cells), Langhans’ giant cells, and lymphocytes. occasional PMN's, plasma cells, and 
fibroblasts

(*) , necrosis : Regions in granulomas with eosinophilic, granular, and friable (cheeselike) cellular debris with 

necrosis (*)

Granulomatous inflammation :  A distinctive pattern of chronic inflammatory reaction characterized by 

focal accumulation of activated macrophages (epithelioid histiocytes)(*)

The edge of a granuloma is shown here at high 
magnification. 



Gross Appearance 

Section of a lymph node with 
connective tissue capsule and 

lymphoid tissue

Case 2

• Many round and oval 
tubercles/ granulomas 
with or without central 
caseation

• appears structure less, 
homogenous and pink in 
colour.

The pathological lesion seen here is 
a  granuloma which consists of 
• epithelioid cells
• few langhan’s giant cells (large 

cell with multiple peripheral 
nuclei)

• peripheral rim of lymphocytes

Chronic granulomatous lymphadenitis: secondary to tuberculosis

• Enlarged right cervical lymph nodes
• Discharging sinus

LymphocytesGiant CellsEpithelioid/histiocytes



Case 2

Granulomatous/Tuberculous Lymphadenitis
• A granulomatous inflammatory response to tuberculosis includes 

mainly 
• epithelioid cells
• Lymphocytes
• fibroblasts. 
• The granuloma shows that the epithelioid -histiocytes are elongated 

with long, pale nuclei and pink cytoplasm. 
• giant cells; The macrophages join together and form multinucleated 

cells called 
• The typical giant cell for infectious granulomas is called a Langhans

giant cell and has the nuclei lined up along one edge of the cell in a 
horse-shoe pattern

Tuberculous lymphadentits section of a lymph node with connective tissue 
capsule and lymphpid tissue shows: 

• Many round and oval tubercles/ granulomas with or without central 
caseation that appears structureless, homogenous and pink in colour.

• The granulomas consists of epithelioid cells, few langhan’s giant cells 
(large cell with multiple peripheral nuclei) and  peripheral rim of 
lymphocytes. 



Case 3 Bilharzial Granulomas
(Schistosomiasis)

Billharziasis of the rectum\urinary bladder:
Section of fragments of rectal\urinary bladder shows:

Many Bilharzial ova with yellow brown shells in mucosa and submucosa surrounded by fibrosis 
and chronic inflammatory cells consisting of lymphocytes, plasma cells and many eosinophils.

Few granulomas are seen around the ova.

• Colon biopsy of bilharziasis
Fibrosing foreign body granuloma 
against the miracidium-containing 
ovum of S. mansoni is observed in 
the submucosal layer (H&E). 

Colonic Bilharziasis - HPF

Bilharziasis of the Urinary Bladder S. japonicum in the Hepatic portal tract

• Schistosoma haematobium. 
• Urinary Bladder biopsy showing 

bilharziasis eggs

• S. japonicum eggs in hepatic 
portal tract

For more information please visit : http://www.histopathology-india.net/schisto.htm

http://www.histopathology-india.net/schisto.htm


Case 4

Gross Appearance 

Leishmaniasis is caused by parasitic infection, mainly by parasites of the 
Leishmania genus which are carried by a blood-sucking insect known as 

the sandfly.

Histological Appearance

• Histological view shows 
marked cellular infiltration 

and parasites
(Leishman bodies) within 

macrophages

• The blood film shows macrophages 
containing Leishmania amastigotes

• each with a prominent kinetoplast (seen 
as a darkened spot next to the larger 
nucleus) 

• and no flagella (in contrast with the 
promastigote form).

Figure C. Histopathological features of 
Cutaneous Leishmaniasis (high mag.).

• Note the presence of numerous 
Leishman-Donovan bodies within the 

foamy macrophages.

Leishmania exists 
in 2 forms:
(1) Amastigote: 
• no cilia
• in human
(2) Promastigote:
• has cilia
• in sand fly



Pathology Practical
Part 5 

Neoplasia (Benign tumors)



Case 1

• Polypoid lesion 
• showing a haemorrhagic area on 

its surface 
• and a long narrow stalk.
• The size of this polyp--above 2 

cm--makes the possibility of 
malignancy more likely, but this 
polyp proved to be benign 

Histological Appearance

Gross Appearance

normal Tuburcular adenoma

• The neoplastic glands 
are more irregular 

• with darker 
(hyperchromatic) and 
more crowded nuclei

This small adenomatous polyp (tubular 
adenoma) on a small stalk 
• more crowded, disorganized glands than 

the normal underlying colonic mucosa. 
• Goblet cells are less numerous and the 

cells lining the glands of the polyp have 
hyperchromatic nuclei

Normal

Tumor

الدوائر نفسھا هي : ملاحظة للفھم

االقلاندز والي تسبح فیھا الستروم

Note:
arrows 
here are 
extra 



Case 2

Gross Appearance

• Benign, slow growing, 
subcutaneous skin growth

• in this case Lipoma is large and 
in neck region.

• Clinically we see a large 
posterior neck well 
circumscribed swelling with 
normal overlying skin. 

• Lipoma is a benign tumor 
composed of mature adipose 
tissue. 

• Most of them are superficially 
located in the upper part of 
the body, although they can 
arise anywhere. 

• Grossly, they appear bright 
yellow and lobulated

Histological Appearance

Lipoma with fat 
necrosis

• The masses are 
comprised primarily 
of mature 
adipocytes. 

• Histiocytes present 
within these areas 
should not be 
mistaken for 
lipoblasts

Cut section

Neck Lipoma

http://www.google.com.sa/url?sa=i&rct=j&q=subcutaneous+lipoma&source=images&cd=&cad=rja&docid=JaunMrOasC2ALM&tbnid=DoqVssMazFyVfM:&ved=0CAUQjRw&url=http://wacky5.com/lipoma-and-its-excision.html&ei=2KwmUbCXM-Wb1AXGnoCwDA&psig=AFQjCNG9N0B3XCOo7gvdjxas-qIwM__gxQ&ust=1361575185995362


Case 3

Gross Appearance

The lesion is:
• Small,
• brown pigmented,
• symmetrical 
• Uniform lesion

Histological Appearance

LPF HPF

• Skin containing of epidermis and 
dermis 

• Nests and clusters of small round 
or spindle shaped nevus cells 

• with few melanophages in the 
upper dermis.

• The cells contain varying amount 
of brown melanin pigment. (the 
dark spots)

• No junctional activity

//upload.wikimedia.org/wikipedia/commons/2/2c/Spitz_nevus.jpg


Case 4

Smooth muscle tumors of 
the uterus are often 
multiple. 
Seen here are: submucosal, 
intramural, and subserosal
leiomyomata  of the uterus.

• A well demarcated 
tumour mass in the 
muscle coat of uterus 

• without a definite 
capsule.

LPF

HPF

• Normal myometrium is at 
the left

• Leiomyoma at the right 
hardly appears different:

• neoplasm is well-
differentiated

• Bundles of smooth 
muscle are interlacing in 
the tumor mass

• The muscle cells are: 
spindle shaped 

• with elongated nuclei 
• and eosinophilic cytoplasm

Normal  

Extra picture: understand 
anatomy of the uterus



Case 5
Enchondroma of the fibula

The picture shows:
• Radiology:
• Fibula with well 

circumscribed 
round to oval 
lesion 

• Grossly:
• intramedullary 

bone expansion
• chondromyxoid

material
• thin bone 

cortex.

Histological Appearance

CHONDROMA OF BONE

It’s a benign lesion so 

very good prognosis

Enchondroma of the bone - HPF

Lobules: consist of mature cartilage forming 
cells  (chondrocytes)
• irregularly distributed through pale blue 

homogenous matrix 
• contained within the lacunar spaces singly, 

in pairs or in tetrads
• Chondrocyte nuclei: tend to be small, 

round and hyperchromatic. 
• Calcifications: Irregular purple granules 

within the matrix represent.

http://www.pedorthpath.com/enchondroma_histo_1.jpg


Case 6

Hemangioma of the Skin LPF

Gross Appearance

It consists of large number of 
vascular spaces of varying shapes 
and sizes separated by connective 
tissue stroma.

• Vascular spaces are lined by the 
flattened endothelial cells and 
some contain blood. 

• Delicate connective tissue stroma 
separated the capillary vascular 
spaces

Cavernous Hemangioma of Skin – HPF

A deep red tumour mass in the dermis

Large cavernous hemangioma

http://missinglink.ucsf.edu/lm/DermatologyGlossary/infantile_hemangioma.html
//upload.wikimedia.org/wikipedia/commons/e/e5/Capillary_hemangioma_of_skin_(1).jpg
http://www.google.com.sa/url?sa=i&rct=j&q=hemangioma skin&source=images&cd=&cad=rja&docid=T6pFzEZL8FG9fM&tbnid=HgyysqMSycvHZM:&ved=0CAUQjRw&url=http://www.webpathology.com/image.asp?case=472&n=7&ei=bZ0nUYS9PJS6hAevvIHQCA&psig=AFQjCNHaRQdiKp49GQQORfI4HK1D99g0Yg&ust=1361636455588554


Case 7 Teratoma (dermoid cyst) 
of the ovary

Opened mature cystic teratoma 
(dermoid cyst- كيس جلدي ) shows:
• Hair (bottom) 
• A mixture of tissues .

This 4.0 cm dermoid cyst is filled with:
• greasy material (keratin and sebaceous secretions) 
• shows tufts of hair. 
• Rokitansky's protruberance: The rounded solid area 

at the bottom.
• Microscopically, it also showed foci of neural tissue. 

Histological Appearance

• Stratified  Squamous epithelium 
with underlying sweat glands

• sebaceous glands
• hair follicles
• columnar ciliated epithelium, 

mucous and serous glands and 
structures from other germ layers 
(such as bone and cartilage, 
lymphoid tissue, fat and brain 
tissue containing neurons and 
glial cells)

This image shows:
• skin 
• mucinous glands in a 

mature solid teratoma 
of the ovary



(Important intro)
Features to distinguish between benign and malignant tumors.

1-differentiation & anaplasia (benign tumors are well 
differentiated cells while Malignant tumors can be :
1-well differentiated. 2-moderately differentiated. 3-
Undifferentiated(anaplasia))

2-rate of growth (benign tumors grow slowly while Malignant 
tumors Grow fast)

3-local invasion (benign tumors are Local, non-invasive and 
encapsulated) (Malignant tumors :
1-invade underlying basement membrane or stroma 
(infiltrating). 2-destructive. 3-Not encapsulated) .

4-metastasis (malignant tumors metastasize by :
1-seeding body cavities.
2-lymphatic spread. (most common route of spread in 
Carcinoma. >Lymph to the lymph nodes)
3-hematogenous spread (most common route of spread in 
Sarcoma)

*Grossly it will have areas of necrosis and haemorrhage 

*Microscopically features :
• Pleomorphism: variation in size and shape
• Enlarged nuclei resulting in an increase of nuclear to cytoplasm ratio 

• Hyperchromasia (dark nuclei) due to coarse & clumped chromatin 
• Prominent nucleoli
• Abnormal Mitoses (typical or atypical forms)(mitoses are more likely to 

be seen in malignant neoplasms)
• Giant cells: larger than their neighbors



Case 1

Gross Appearance 

Haemorrhagic and ulcerated lesion on the upper lip/back of 
hand and forehead.

1- A sore that does not heal or any change in an existing mole, 
wart, or skin lesion.

2- There may be an ulcer or reddish skin plaque that grows very 
slowly, may bleed occasionally
(especially if located on the lip), may have an ulcerated center 
with raised, hard edges, may have a
pearly quality with tiny blood vessels, is commonly present on 
sun-exposed areas.

3- Squamous cell carcinoma most likely and initially metastasise
to the lymph nodes.

Most important Histopathological features of Squamous cell 
carcinoma:

1-Malignant squamous cells
2-Keratin production
3-Mitotic figures
4-Nuclear pleomorphism

In carcinoma if the lymph nodes turned out positive that means it’s a bad 
sign because is it reached the lymph node we know that it has spread 

through the lymph vessels

Important note



Histopathology of Squamous Cell Carcinoma 

*normal squamous epithelium at the left 
merges into the squamous cell carcinoma at 
the right infiltrating downward. 
*neoplastic squamous cells are still similar to 
the normal squamous cells, but are less orderly

*moderately differentiated squamous cell 
carcinoma in which some, but not all, of the 
neoplastic cells in nests have pink cytoplasmic 
keratin
……………….

(HPF)
*enough differentiation to tell that the cells are 
of squamous origin. 
*cells are pink and in shape with polygonal 
intercellular bridges.(when 2 cells are 
attached)
*neoplastic cells show pleomorphism, with 
hyperchromatic nuclei. 
*A mitotic figure is present near the center
……………….

*dermis is infiltrated by masses of well 
differentiated neoplastic squamous cells 
separated by fibrous tissue stroma with 
chronic inflammatory cells. 
*Tumor cells show pleomorphism, 
hyperchromatism and many mitotic figures . 
*Pinkish laminated keratin pearls (epithelial cell 
nests) are present in the center.
………………

*A mitotic figure is seen here in the center, 
surrounded by cells of a poorly differentiated 
squamous cell carcinoma.
*pleomorphic cells that have minimal pink 
keratinization in their cytoplasm.



Case 2

Gross Appearance 

Adenocarcinoma of the Colon

This cancer is more exophytic in its growth pattern. 
Thus, one of the complications of a carcinoma is 
obstruction (usually partial).
………………..

This is an adenocarcinoma arising in a villous 
adenoma. 
*The surface of the neoplasm is polypoid and reddish 
pink. 
*Hemorrhage from the surface of the tumor creates 
a guaiac positive stool. This neoplasm was located in 
the sigmoid colon

Histopathology of Adenocarcinoma of the Colon

(LPF)
A moderately differentiated colonic adenocarcinoma . 
Tumour consists of crowded irregular malignant acini 
separated by thin fibrovascular stroma.
………………..

The acini are lined by one or several layers of 
neoplastic cells with papillary projection showing 
pleomorphism, hyperchromatism and few mitoses.
……………......

adenocarcinoma in which the glands are much larger 
and filled with necrotic debris
………………….

(HPF)
At high magnification, 
*the neoplastic glands of adenocarcinoma have 
crowded nuclei with hyperchromatism and 
pleomorphism. 
*No normal goblet cells are seen 

Most importantly we see malignant glands



Case 3

Gross Appearance 

*This is a leiomyosarcoma of the small 
bowel. As with sarcomas in general, this 
one is big and bad.
* Sarcomas are uncommon at this site, but 
must be distinguished from other types of 
neoplasms.

*Cut surface of this leiomyosarcoma
showing poorly defined, pale and soft, 
large fleshy mass with hemorrhage and 
necrosis. 
*Sarcomas metastasize through blood 
vessels (Hematogenous route) 

Leiomyosarcoma microscopy (HPF)

They often have very large bizarre 
(irregular) giant cells along with the 
malignant spindle cells. Mitotic figures 
are frequent.

*Spindle shaped, large and 
pleomorphic malignant cells with cigar 
shaped nuclei arranged in fascicles. 
*Increased mitotic figures.


