Pathology Practical on Cell injury
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Objectives:
N

By the end of these practical sessions, every student will be able to:

0 Describe the pathological changes (both macro and micro) which can
occur and are seen in the diseases and lesions studied in the
foundation block.

0 ldentify the clinical manifestations of each pathological lesion.

0 Correlate the morphological features with the clinical manifestations
seen in the lesions and diseases studied.

0 Differentiate between the normal structure and the pathological
changes of the given tissue.



PRACTICAL 1

CELL INJURY

e



Contents:
e

Basic introduction to the anatomy and histology of the lung, liver, kidney
and heart in order to enable the student to understand the related
pathology.

Cell injury

1 Pictures of:

f—

Fatty change of the liver.

Coagulative necrosis in an infracted kidney, spleen and myocardium.
Liquefactive necrosis

Caseous necrosis

Fibrinoid necrosis

Fat necrosis

Dystrophic calcification in the aorta, stomach and skin.

Atrophy of brain and testis
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Left ventricular hypertrophy
Hyperplasia of the prostate.
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Squamous metaplasia.



NORMAL ANATOMY AND
HISTOLOGY OF ORGANS RELATED
TO THIS CHAPTER

I
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Normal Histology of the Lung

(Bronchiole, alveolar duct and alveoli)

Microscopic section of normal lung showing:

terminal bronchiole (T) , respiratory bronchiole (R), alveolar duct (AD),

Pathology Dept, KSU alveOIar sac (AS) ! and alveOI’ (A) * Foundation Block



‘ Normal Histology of the Lungs - Bronchiole |
- *-_' : )
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This view shows a BRONCHIOLE (left) and Blood Vessel (right) in cross-section as
well as numerous ALVEOLI. The bronchiole inner membrane is composed of
pseudostratified columnar epithelium.

Portions of hyaline cartilage rings can also be seen outside of the bronchiole.

Pathology Dept, KSU Foundation Block



Anatomy of the Heart

Arch of aorta
Descending aorta

Left pulmonary

Superior
trunk

vena cava

Pulmonary trunk

Auricle of
right atrium Auricle of

left atrium

Right atrium
Left
ventricle
Coronary
sulcus
Anterior
Right interventricular
ventricle sulcus

- The heart serves as a mechanical pump to supply the entire body with blood, both providing
nutrients and removing waste products.

- The great vessels exit the base of the heart.

- Blood flow: Body— venae cavae — right atrium — right ventricle — lungs — left atrium

—> left ventricle— Aorta — body

Pathology Dept, KSU Foundation Block



Anatomy of the Heart — inside view

/

Aortic arch

Ligamentum arnenosum

s op aoe Left pulmonary artery

Superior vena cava Pulmonary trunk

Right pumonary artery Left pulmonary veans
Right pulmonary veins ki
Right auricle Aortic semilunar valve

o triow |
Interatrial septum Lefta entricular valve

Right atrium Pulmonary semilunar
valve

Opening for infersor

vena cava Trabeculae carneae

Right atrioventncular valve-

9 IMarventricular septum

Chordae tendineae
Left ventricle

Papillary muscle

Right ventricle

inferior vena cava

Descending aona
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Histology of the Heart

* The heart consists of 3 layers
- the endocardium,
- the myocardium, and
- the epicardium.

* The epicardium consists of
arteries, veins, nerves,
connective tissue, and variable
amounts of fat.

- The myocardium contains
branching, striated muscle
cells with centrally located
nuclei. They are connected by
intercalated disks
(arrowheads).

Pathology Dept, KSU

pericardial space
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Anatomy of the Normal Liver

Surfaces and Bed of Liver

] Anterior View .
Diaphragm Left triangular

ligament
(pulled up) Coronary ligament

Right triangular
ligament

Left lobe
Right lobe of hver

of hiver

Inferior border of liver
Costal
IMPressions

Falciform hgament

Inferior border  Round higament (igamentum teres)

of liver of liver (obliterated umbalical vein)
Gallbladder forming free border of falciform higament
(fundus)
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Cut surface of a Normal Liver

.

The cut surface of a normal liver has a brown color. Near the hilum here, note the portal vein
carrying blood to the liver, which branches at center left, with accompanying hepatic artery
and bile ducts.

At the lower right is a branch of hepatic vein draining blood from

the liver to the inferior vena cava
Pathology Dept, KSU Foundation Block




Histology of Normal Liver

branch of the
portal vein

Pathology Dept, KSU Foundation Block



Gall Bladder & Extrahepatic Bile Duct

Gallbladder and Extrahepatic Bile Ducts

Right and left hepatic ducts

Common
hepatic duct
Right and left epatic duc

hepatic artenes

Hepatic
artery

proper

Cystic a.

Cystic duct

Common ¢ Hepatic
bile duct portal v,
Gallbladder

Common

hepatic a
Transverse
colon

Head of pancreas
Pathology Dept, KSU

Gallbladder and Extrahepatic Bile Ducts

Sectioned
Spiral fold of cystic duct

Right hepatic duct
Left hepatie duct

Common hepatic duct

Infundibulum

v of gallbladder
/ N~ Smooth part of
‘ cystic duct

Fundus (Common) bile duct

Descending part N
of duodenum v

Gland -

orifices ¢ Pancreatic duct
Major duodenal ;
papilla oy L Hepatopancreatic ampulla

A
A,
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Histology of Gall Bladder
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The gallbladder is a distensible sac and, when not distended, its mucosa is thrown info many
folds. The lumen of the gallbladder is lined with a high columnar epithelium. The connective
tissue wall contains abundant elastic fibers and layers of smooth muscle which predominantly

run obliquely

Pathology Dept, KSU Foundation Block


http://www.sciencephoto.com/image/390061/large/C0086045-Normal_Gallbladder_mucosal_folds-SPL.jpg
http://www.sciencephoto.com/image/390061/large/C0086045-Normal_Gallbladder_mucosal_folds-SPL.jpg

Histology of Extra Hepatic Bile Duct

Normal histologic characteristics of the extra-hepatic bile duct.
Photomicrograph (H&E stain) shows the epithelium as a single layer of

columnar cells (arrow) with an underlying dense connective tissue wall.

Pathology Dept, KSU
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http://radiographics.rsna.org/content/22/2/387/F3.large.jpg
http://radiographics.rsna.org/content/22/2/387/F3.large.jpg

Normal Appendix - Gross

The appendix (arrow) is a coiled 8-12 cm tube attached to the caecum, usually
located in the right lower abdominal quadrant.

Pathology Dept, KSU Foundation Block


http://www.vetmed.vt.edu/education/Curriculum/VM8304/vet pathology/CASES/INFPATT/PAGE3-3.htm
http://www.vetmed.vt.edu/education/Curriculum/VM8304/vet pathology/CASES/INFPATT/PAGE3-3.htm

Histology of the appendix
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The mucosa of the appendix, like that of the colon, is characterized by straight crypts
with no villi It is also characterized by an abundance of lymphoid tissue, including
numerous well-organized lymph nodules
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Normal Kidney - Gross

In cross section, this normal adult kidney demonstrates the lighter outer
cortex and the darker medulla, with the renal pyramids into which the
collecting ducts coalesce and drain into the calyces and central pelvis.

Pathology Dept, KSU Foundation Block



Anatomy of the Kidney

Renal artery

Renal vein

Ureter
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Renal Corpuscle — Normal Histology

Normal glomerulus by light microscopy. The glomerular capillary loops are thin
and delicate. Endothelial and mesangial cells are normal in number. The
surrounding tubules are normal

Pathology Dept, KSU Foundation Block



Histology of the SKIN
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Normal Skin. Epidermis has 4 layers :
1. Stratum basale
2. Stratum spinosum (cells gain more cytoplasm)
3. Stratum granulosum
Pathology Dept, KSU 4. Stratum corneum (anucleate layer) Foundation Block



Anatomy of the Brain

Brain Surface Anatomy
LEFT SIDE . RIGHT SIDE

Right cerebral
R hemisphere

Interhemisphenc

Brainstem fissure
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Histology of the Brain
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Normal white matter: 85% of the cells are Cerebral cortex: some degree of satelitosis
oligodendrocytes. Note some tendency for the (i.e., oligodendrocytes surrounding neurons) is
oligodendrocytes to line up in rows a normal finding
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Spinal Cord Nerve Branches and Histology
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Spinal motor neuron, with its prominent nucleolus
in the nucleus and the basophilic tigroid
appearance of its cytoplasm, which is due to the
presence of abundant ribosomes
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Gross and Histopathology
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Cell injury

7 Pictures of:
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Fatty change of the liver.

Coagulative necrosis in an infracted kidney, spleen and myocardium.
Liquefactive necrosis

Caseous necrosis

Fibrinoid necrosis

Fat necrosis

Dystrophic calcification in the aorta, stomach and skin.

Atrophy of brain and testis
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Left ventricular hypertrophy
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Hyperplasia of the prostate.
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Squamous metaplasia.






Steatosis (Fatty
Change)

Morphology of Steatosis in liver:

0 Gross: In mild cases liver looks normal. In
severe cases liver is enlarged, yellow and
greasy.

0 Light microscopy: clear vacuoles in the
cytoplasm displacing the nucleus to the
periphery of the cell Occasionally, cells
rupture, and the fat globules merge,
producing a so-called fatty cysts. The lipid
stains orange-red with Sudan IV or Oil Red-
O stains




Normal Liver & Cut Section of Fatty Liver

Normal Liver : This is the external surface Steatosis : This liver is slightly enlarged and has
of a normal liver. The color is brown and a pale yellow appearance, seen both on the
the surface is smooth capsule and cut surface

Pathology Dept, KSU Foundation Block



Steatosis — Fatty Liver
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This is the histologic appearance of hepatic fatty change. The lipid accumulates in the
hepatocytes as vacuoles. These vacuoles have a clear appearance with H&E staining.

The most common cause of fatty change in developed nations is alcoholism.

Pathology Dept, KSU Foundation Block



Steatosis — Fatty Liver
: Wiy

Here are seen the lipid vacuoles within hepatocytes.
The lipid accumulates when lipoprotein transport is disrupted and/or when
fatty acids accumulate.

Pathology Dept, KSU AICOhOI Is fhe most common cause Foundation Block







Coagulative Necrosis of the Kidney

A typical pattern with ischemia and infarction of the kidney. Here, there is
a wedge-shaped pale area of coagulative necrosis (infarction) in the renal
cortex of the kidney.

Pathology Dept, KSU Foundation Block



Kidney:
coagulative
necrosis

Micro: Cell
outlines are
preserved (cells
look ghostly), and
everything looks
red




Coagulative Necrosis of the Kidney - LPF
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Coagulative necrosis (arrow) of glomeruli, tubules and interstitial tissue with loss of
cell nuclei. The haemorrhagic zone (star) at the periphery of the infarct (arrow) shows
dilated and congested blood vessels and cellular infilirate by neutrophils, red blood

cells and lymphocytes (curved arrow)
Pathology Dept, KSU Foundation Block




Coagulative Necrosis of the Spleen

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

sectioned spleen
Pathology Dept, KSU Foundation Block




Coagulative Necrosis of Infarcted Myocardium
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Many nuclei have become pyknotic (shrunken and dark) and have then
undergone karyorrhexis (fragmentation) and karyolysis (dissolution). The
cytoplasm and cell borders are not recognizable.
Pathology Dept, KSU Foundation Block



Coagulative Necrosis of Infarcted Myocardium

The nuclei of the myocardial fibers are being lost.
The cytoplasm is losing its structure, because no well-defined cross-striations

Pathology Dept, KSU are seen. Foundation Block






Liquefactive Necrosis of the Brain

Grossly, the cerebral infarction at the upper right here demonstrates
liquefactive necrosis. Eventually, the removal of the dead tissue leaves

behind a cavity.
Pathology Dept, KSU Foundation Block



Liquefactive Necrosis of the Brain

, G

- »” . )
.. .»‘./ po 4 \‘ ’

Liquefactive necrosis in brain leads to resolution with cystic spaces. The
necrotic area is found in the upper right quadrant of the visual field.

Pathology Dept, KSU Foundation Block
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This cerebral infarction demonstrates the presence of many macrophages

at the right which are cleaning up the lipid debris from the liquefactive

necrosis.

Foundation Block
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Liquefactive Necrosis of the Brain

This is the microscopic appearance of a lacunar infarct. Note that it is a cystic

space from the resolved liquefactive necrosis. There can be hemosiderin
pigment from hemorrhage as well.

Pathology Dept, KSU Foundation Block
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This

ils.

Ive necrosis

The liver shows a small abscess here filled with many neutroph

abscess is an example of localized liquefact
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Caseous Necrosis of the Lung “ TB. Lung’’

Tuberculosis of the lung, with a large area of caseous necrosis

containing yellow-white and cheesy debris
Pathology Dept, KSU Foundation Block
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Fibrinoid necrosis

Fibrinoid necrosis in an
artery. The wall of the
artery is bright pink with
dark neutrophils



Fibrinoid Necrosis of an Artery - HPF

Etiology:
Connective tissue
disorder,

_| autoimmune
disease and
rheumatoid

The wall of the artery shows a circumferential bright pink
area of Fibrinoid necrosis with marked/sever inflammation

or vasculitis (neutrophils with dark nuclei).

Pathology Dept, KSU Foundation Block






Fat Necrosis in the Mesentery
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The areas of white chalky deposits represent foci of fat necrosis with
calcium soap formation (saponification) at sites of lipid breakdown in
the mesentery

Pathology Dept, KSU Foundation Block



Fat Necrosis in the Mesentery
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Fat necrosis of the mesentery in a case of acute pancreatitis

Numerous round white fat necroses
Pathology Dept, KSU
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Fat Necrosis — Histopathology
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The necrotic fat cells have vague cellular outlines, have lost their penpheral nuclei, and their
cytoplasm has become a pink amorphous mass of necrotic material



Fat Necrosis — Histopathology
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The necrotic fat cells have vague cellular outlines, have lost their
peripheral nuclei, and their cytoplasm has become a pink amorphous

mass of necrotic material
Pathology Dept, KSU Foundation Block




Fat Necrosis — Histopathology
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Picture of fat necrosis in the fat surrounding the pancreas is seen here. The fat cell
(adipocytes) are necrofic. The necrotic fat cells have vague cellular outlines, have lost
their peripheral nuclei, and their cytoplasm has become pink and amorphous

Pathology Dept, KSU Foundation Block






Dystrophic calcification of Aortic Valve

1 Normal calcium
metabolism

Calcium in dying
tissue.

0 Seen in aging or
damaged heart
valves (e.g.
athersosclerosis)

View looking down onto the 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

Pathology Dept, KSU Foundation Block
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cation in the wall of the stomach. At the far left is an
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Th
artery with calcification in its wall. There are also irregular bluish-purple deposits

of calcium in the submucosa. On the right are normal glands of the stomach.
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Dystrophic Calcification of the Skin

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

Pathology Dept, KSU Foundation Block



Pathologic Calcification

Irregular blue/purplish/violet granular nodule or deposits of calcium in the dermis



Dystrophic Calcification of the Skin
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Calcifying panniculitis with fibrosis of the subcutaneous connective tissue

a deposit of calcification (arrow).
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septae, adjacent inflammation containing plasmocytes and lymphocytes, and
Foundation Block
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Dystrophic Calcification of the Skin
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Irregular blue granular nodule or deposits of calcium in the dermis

surrounded by fibrous, inflammatory cell like histiocytes and also
multinucleated giant cells ( called as foreign body giant cell reaction)
Pathology Dept, KSU Foundation Block






Atrophy of the Brain

Normal Brain

A normal brain is shown on the left and a brain with cortical atrophy caused by Alzheimer's
disease is shown on the right with thinning of the gyri and prominence of the sulci.



Atrophy of the Brain

This is cerebral atrophy in a patient with Alzheimer disease. The gyri are
narrowed and the intervening sulci are widened, particularly pronounced
toward the frontal lobe region.

Pathology Dept, KSU Foundation Block



Atrophy of the Testis

Normal Testis

Atrophied Testis

The testis at the right has undergone atrophy and is

much smaller than the normal testis at the left.
Pathology Dept, KSU Foundation Block






Normal and Hypertrophied Left Ventricle

Left ventricular hypertrophy: The number of

o g : Normal ventricles
myocardial fibers does not increase ,but their size

increased in response to an increased workload

Pathology Dept, KSU Foundation Block



Left Ventricular Hypertrophy

This cross section view (left) and longitudinal section view (right) of
the heart. The heart is from a severe hypertensive patient. The left
ventricle is grossly thickened. The myocardial fibers have undergone
hypertrophy.

Pathology Dept, KSU Foundation Block






Prostatic Hyperplasia - Gross
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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

Pathology Dept, KSU Foundation Block



Prostatic Hyperplasia
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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.

Pathology Dept, KSU Foundation Block



Prostatic Hyperplasia

Here is one of the nodules of hyperplastic prostate, with many glands along with some
infervening stroma.
The cells making up the glands are normal in appearance, but there are just too many
of them. Eosinophilic hyaline corpora amylacea is present in some glands.

Pathology Dept, KSU Foundation Block






Normal Uterine Cervix

Normal cervix with a smooth, glistening mucosal surface. There is a small rim of

vaginal cuff from this hysterectomy specimen. The cervical os is small and round,

typical for a nulliparous woman. The os will have a fish-mouth shape after one or
more pregnancies

Pathology Dept, KSU Foundation Block
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Epithelium

Dysplasia

Normal

The normal cervical squamous epithelium at the left transforms to dysplastic

changes on the right with underlying chronic inflammation

Foundation Block
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Endocervical Squamous Metaplasia

A section of endocervix shows the normal columnar epithelium at both

margins and a focus of squamous metaplasia in the center.

Pathology Dept, KSU Foundation Block



Laryngeal 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 right) for another (the more resilient squamous
epithelium at the left)

Pathology Dept, KSU Foundation Block
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INFLAMMATION

| - Acute Inflammation
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Content:
e

Inflammation and Repair

Acvute inflammation:

0 Acute fibrinous pericarditis.
0 Acute Appendicitis.

0 Acute Cholecystitis.

o Skin pilonidal sinus.
Chronic inflammation.

o Chronic cholecystitis with stones.
0 Brain abscess.

1 Granulation tissue.
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Pathogenesis of Exudation
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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.
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Exudation in the Alveolar Space

T N PP Nl
Here is vasodilation with exudation that has led to an outpouring of fluid with
fibrin into the alveolar spaces along with PMN's indicative of an acute
bronchopneumonia of the lung,

Pathology Dept, KSU Foundation Block
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area of acute inflammation. It is this fluid collection that produces the "tumor” or

swelling aspect of acute inflammation.
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Inflammation with Necrosis - LPF

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.
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Inflammation with Necrosis - HPF

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
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I- FIBRINOUS
PERICARDITIS

-



Acute Fibrinous Pericarditis - Gross

Here, the pericardial cavity has been opened to reveal
a fibrinous pericarditis with strands of stringy pale fibrin between visceral and

parietal pericardium
Pathology Dept, KSU Foundation Block



Acute Fibrinous Pericarditis - Gross

Serous fluid 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
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Exudation of Fibrin in Acute Inflammation
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Meshwork of fibrin.

Inflammatory cells; neutrophils, monocytes, plasma cells.
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Acute Fibrinous Pericarditis - Microscopically
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The fibrinous exudate is seen to consist of pink strands of fibrin gutting from the
pericardial surface at the upper left .The exudate on the surface is shown enlarged
in the inset. Note a considerable number of erythrocytes trapped in the mesh of
fibrin threads.
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Acute Fibrinous Pericarditis - LPF
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The pericardium is distorted by thick irregular layer
of pinkish fibrinous exudate with some red cells and inflammatory cells
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Acute Fibrinous Pericarditis - HPF

Fibrin strands
, Th LS

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

-



Normal Appendix - Gross

This is the normal appearance of the appendix against
the background of the caecum.
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Acute Appendicitis - Gross

Seen here is acute appendicitis with yellow to tan exudate and hyperemia,
including the periappendiceal fat superiorly, rather than a smooth, glistening
pale tan serosal surface
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Acute Appendicitis — Longitudinal section

A case of acute appendicitis : The organ is enlarged and sausage-like
(botuliform). This longitudinal section shows the angry red inflamed mucosa
with its irregular luminal surface. This appendix does not show late
complications, like transmural necrosis, perforation, and abscess formation
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Acute Appendicitis — LPF of the cut section
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Acute Appendicitis — LPF
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//upload.wikimedia.org/wikipedia/commons/1/1f/Acute_Appendicitis,_HE_1.jpg
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Acute Appendicitis — HPF

Scattered Neutrophils in the crypt epithelium
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Acute Appendicitis — Histopathology

This slide shows the muscle layer of the appendix which is permeated
with numerous polymorphonuclear leukocytes
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3- ACUTE CHOLECYSTITIS

-



Acute Cholecystitis — Gross

Mucocele, stone obstructed the neck , distended , aspiration done and removed by
laproscopic cholecystectomy.
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Acute Cholecystitis — Histopathology HPF
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The neutrophils are seen infiltrating the mucosa and submucosa of the
gallbladder in this patient with acute cholecystitis and right upper quadrant

abdominal pain with tenderness on palpation
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4- SKIN PILONIDAL SINUS

-



Foreign Body Reaction (Pilonidal Sinus)

Incision and drainage Excision

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.
Usually runs vertical between the buttocks and rarely occurring outside the

coccygeal region.
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Foreign Body Reaction (Pilonidal Sinus)

inte-Justine
Le centre hospitalier 1 cm

universitaire mére-enfant

Surgically excised pilonidal sinus tracts
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Pilonidal Sinus — Histopathology LPF

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

-



I- CHRONIC CHOLECYSTITIS
WITH STONES

-



Chronic cholecystitis with Gall Stones
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Gross appearance of gallbladder after sectioning longitudinally.
Notice thickness of gall bladder wall, abundant polyhedric stones and
small papillary tumor in the cystic duct.
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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.
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Chronic cholecystitis - Histopathology

proteinaceous fluid adherent to the mucosal surface, with some bile stained orange-
brown 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.
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2- BRAIN ABSCESS

-



Brain Abscess

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
Pathology Dept, KSU Foundation Block




Brain Abscess - MRI

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

-



Granulation Tissue - LPF

Section of fragments of edematous, loose connective tissue shows many
small newly formed capillaries lined by plump endothelial cells.
Proliferation of fibroblasts is seen
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Granulation Tissue - HPF

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

Pathology Dept, KSU Foundation Block
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THROMBO-EMBOLIC
DISORDERS

I



BACKGROUND
INFORMATION

I



Background information:
Thrombosis

Thrombosis is a process by which a thrombus is formed.

A thrombus is a solid mass made up of blood constituents which
develops in artery, vein or capillary.

It is intravascular coagulation of blood and it can cause
significant interruption to blood flow.

Thrombi may develop anywhere in the cardiovascular system,
the cardiac chambers, valve surface, arteries, veins, or
capillaries. They vary in size and shape, depending on the site
of origin.

Thrombi in the vein are called venous thrombi. Thrombi in the
artery are called arterial thrombi. When arterial thrombi
arise in heart chambers or in aorta they are termed mural
thrombi.

0 Thrombi can grow. The propagating /growing tail of the
thrombi is weak and is prone to fragmentation, creating an
embolus




Background information:

Vein
Normal Biood Flow TIMI >

Deep Veins of the Leg

Cut sections through veins

Healthy
blood flow

Red
blood

cells Thrombus




Background information:
Morphology of thrombus

0 A thrombus is made up of
fibrin, platelets & red blood
cells and some inflammatory
cells.

0 When formed in the heart or
aorta or other large thrombi,
thrombi may have
laminations produced by
alternating of pale and dark
layers, called lines of Zahn;
the pale layers contain
platelets mixed with fibrin. =
The darker layers contain red
blood cells.




Background information:
Lines of Zahn

BiologyDisease.com R
www biologydisease.com595 x 476 % X
Home Biology Disease | Picture Image Gallery | Vascular | Thrombosis | lines-of-Zahn : p




Background information:
EMBOLISM

- An embolus is a detached intravascular solid, liquid, or gaseous mass that is
carried by the blood to a site distant from its point of origin.

- Almost all emboli represent some part of a dislodged thrombus, hence the
commonly used term thromboembolism.

- The emboli ultimately lodged in vessels too small to permit further passage,
resulting in partial or complete vascular occlusion leading to ischemic necrosis
of distal tissue (infarction). Depending on the site of origin, emboli may lodge
in the pulmonary or systemic circulations resulting in a pulmonary embolus or

systemic embolus.

Deep vein
Deep veins of the leg Normal blood flow thrombosis

I~

Embolus

platelets thrombus propagation embolization



Background information:
EMBOLISM

Superior vena cava Pulmonary

Circulation

Lungs
The blood is oxygenated as

it travels through the lungs.
The right ventricle pumps ugh ?

oxygen-poor bloed to the lungs
via the pulmonary artery.

The left ventricle
sends oxygen-rich
bloed into the bedy.

ki 'ght \ 0. blood travel Hewt
) AyLen-poor avels
atrlu m \ baéE to ':hc heart, which then
£ - sends it back to the lungs.
{ Pulmonary artery | ’
Inferior vena cava/ ventricle
Right ventricle

[B) «<——— Descending aorta

Systemic
Circulation



Background information:
PULMONARY THROMBOEMBOLISM

Here the embolus get lodged in the
pulmonary blood vessels.

Depending on size of embolus, it may get
stuck and block the main pulmonary artery
or block the bifurcation of the pulmonary
trunk (saddle embolus) or pass out into the
smaller, branching arterioles of the
pulmonary circulation.

Most pulmonary emboli (60% to 80%,) are
clinically silent because they are small.
Sudden death or cardiovascular problems
occurs when 60% or more of the pulmonary
circulation is obstructed with emboli.

Embolic obstruction of small end-arteriolar
pulmonary branches may result in infarction.

@© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



THROMBO-EMBOLIC
DISORDERS
PRACTICAL
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Contents of this practical:

1. Organizing thrombus.
2. Pulmonary embolus with infarction.
3. Myocardial infarction.

4. Infarction of small intestine.



Organizing Thrombus

<

PR

Organizing thrombus in a case of pulmonary embolism

Pathology Dept, Foundation Block
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Organizing Thrombus with Lines of Zahn

pulmonary artery.

Pathology Dept, Foundation Block
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Lines of Zahn

There are interdigitating areas of pale pink and red that form the "lines of Zahn" characteristic for a thrombus. These
lines represent layers of red cells, platelets and fibrin which are laid down in the vessel as the thrombus forms. Lines of

Zahn, gross and microscopic, is evidence to prove a clot is pre-mortem and not post-mortem. These lines represent layers of red
cells, platelets, and fibrin

Pathology Dept, Foundation Block
KSU



Thromboembolus in Pulmonary Artery

Pulmonary thromboembolus in a small pulmonary artery. 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

Pathology Dept, Foundation Block
KSU



2- PULMONARY
EMBOLUS WITH
INFARCTION

I



Pulmonary Embolus with Infarction

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”) commonly originating from the deep veins of the leg.

Pathology Dept, Foundation Block
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Pulmonary Embolus with Infarction

A large pulmonary thromboembolus is seen in the pulmonary artery of the left lung. Such thromboemboli typically originate in
the leg veins or pelvic veins of persons who are immobilized

Pathology Dept, Foundation Block
KSU



3- MYOCARDIAL
INFARCTION

I



Myocardial Infarction

Acute MI: area of fresh myocardial infarction (arrows) in the left ventricle. Initially the area of fresh infarct appears red. The
area of infarct becomes well defined by 2 to 3 days with a central area of yellow discoloration surrounded by a thin rim of
hemorrhage. There is also some left ventricular hypertrophy.



Myocardial Infarction

Acute myocardial infarct. At 3 days, there is a zone of yellow necrosis surrounded by darker hyperemic
borders. The arrow points to an infarct in the wall of the left ventricle.



Myocardial Infarction

Healed myocardial infarct: cross section of the left and right ventricles shows a pale and irregular area of
fibrosis (arrow) in the left ventricular wall. There is also increased thickness of the left ventricular wall (left

ventricular hypertrophy).

Pathology Dept, Foundation Block
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Background information

Changes in myocardial Infarction

Fibrous scar

Healed anteroseptal,
subendocardial myocardial
infarct. Seen in coronal section of heart

Ventricular septum

Healed anterolateral infarct.
Inh ied and dilated

0-4 hours None None
4-12 hours | Mild Mottling (hemorrhagic | Coagulation necrosis
look)
12-24 hours | Dark Mottling More coagulation necrosis; Ty
neutrophils come in
1-7 days Yellow infarct center with Neutrophils die,
surrounding red borders macrophages come to eat
dead cells
1-2 weeks | Yellow infarct center with red | Granulation tissue
gray borders
2-8 weeks | Scar Collagen and fibrosis

hypertrophy indicative of ({4 -

Healed posterior infarct.
With overlying thrombus
nd acute anteroseptal
nfarct

infarct (old)
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Acute myocardial infarct (after 24 hours) there is a neutrophilic infiltrate at the border of the infarct. Viable myocardium is
at the left, and neutrophils are seen infiltrating the necrotic muscle. Note: the nuclei are not clearly visible in most of the

necrotic cells.



ACUTE MYOCARDIAL INFARCTION: a 3-day old acute infarct showing necrosis of myocardial cells (cardiomyocytes) infilirated by a
heavy neutrophilic infiltrate (arrow). The neutrophils release enzymes that help dissolve dead cell bodies which will be phag ocytized
by macrophages. With time the neutrophils begin to die and replaced by an influx of macrophages.
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Recent Ml with early healing changes (3 weeks post MI) = shows granulation tissue
(growth of capillaries and fibroblasts) and the collagen is being laid down to form a scar.
The non-infarcted myocardium is present on the left and upper part of the picture.



Myocardial Infarction
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Healed myocardial infarct: in it there is replacement of the necrotic cells by a dense collagenous scar. The myocardium shows fibrosis
with collagenization (scar) following healing of a myocardial infarction. Residual viable red myocardial fibers are present. This stage is
reached about 2 months post MI.



4- INFARCTION OF THE
SMALL INTESTINE

I



Infarction of the Small Intestine (Gangrenous
small intestine)

Pt complain of

severe abdominal

pain and vomiting
o Mesentery or mesenteric fat.

The dark red infarcted small intestine contrasts with the light pink viable bowel. (note: the forceps extend through
an internal hernia in which a loop of bowel and mesentery has been caught. This is one complication of adhesions
from previous surgery. The trapped bowel has lost its blood supply

Pathology Dept, Foundation Block
KSU



Infarction of the Small Intestine (Gangrenous small
intestine)

Diffuse violacious red appearance is characteristic of transmural
hemorrhagic intestinal infarction

Pathology Dept, Foundation Block
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Infarction of the Small Intestine (Gangrenous
small intestine)

| Etiology:
acute ischemia.

Intestinal infarction typically begins in the villi, which are end vasculature without
anastomoses. There is complete loss of the mucosal epithelium, hemorrhage and
moderate inflammatory infiltrate is present

Pathology Dept, Foundation Block
KSU



PRACTICAL - 4



Contents:
N

0 Tuberculosis of the lung.

0 Tuberculous lymphadenitis.
0 Bilharziasis of the colon.

1 Cutaneous leishmaniasis.



I- TUBERCULOSIS OF THE LUNG

-



Pulmonary TB — Caseous Necrosis — Gross

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.
Pathology Dept, KSU Foundation Block



Pulmonary TB — Caseous Necrosis — Gross

Initial (primary) infection with T.B. producing a sub-pleural lesion called
a Ghon’s focus. The early Ghon’s focus together with the lymph node lesion constitute the

Pathology Dept, KSU Ghon’s complex.. Foundation Block



Pulmonary TB - Ghon’s Complex — Gross

The Ghon’s complex is seen here at closer range. Primary tuberculosis is the pattern seen
with initial infection with tuberculosis in children. Reactivation, or secondary tuberculosis, is

more typically seen in adults.
Pathology Dept, KSU Foundation Block




Miliary TB of the Lungs

* Miliary TB can occur when TB
lung lesions erode pulmonary veins
or when extrapulmonary TB
lesions erode systemic veins.

This results in hematogenous
dissemination of tubercle bacilli
producing 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.

Pathology Dept, KSU Foundation Block
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defined granulomas are seen here. They have rounded out

Well-

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

composed of transformed macrophages called epithelioid cells along with lymphocytes,

and fibroblasts

lasma cells,
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Pulmonary TB - Granuloma with central

early necrosis

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

Pathology Dept, KSU Foundation Block



Tuberculous Granulomas

The edge of a granuloma is shown here at high magnification. At the upper is amorphous pink
caseous material [1] composed of the necrotic elements of the granuloma as well as the
infectious organisms. This area is ringed by the inflammatory component [2] with epithelioid
cells, lymphocytes, and fibroblasts.

Pathology Dept, KSU Foundation Block



Acid Fast bacilli of Mycobacterium TB in the Lung

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.

Pathology Dept, KSU Foundation Block



2- TUBERCULOUS
LYMPHADENITIS

-



Tuberculous Lymphadenitis - Gross

Pathology Dept, KSU Foundation Block



Tuberculous Lymphadenitis — Cut Section

Section of a lymph node with connective tissue capsule and lymphoid tissue

Pathology Dept, KSU Foundation Block



Tuberculous Lymphadenitis

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

Pathology Dept, KSU Foundation Block




Tuberculous Lymphadenitis

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

Pathology Dept, KSU Foundation Block



3- BILHARZIAL
GRANULOMAS

-



Colonic Bilharziasis - HPF

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

Pathology Dept, KSU Foundation Block



Bilharziasis of the Urinary Bladder

Schistosoma haematobium. Urinary Bladder biopsy showing bilharziasis eggs

Pathology Dept, KSU Foundation Block



S. japonicum in the Hepatic portal tract
AL K ~ N ¢ TR

S. japonicum eggs in hepatic portal tract

Pathology Dept, KSU Foundation Block



4- CUTANEOUS
LEISHMANIASIS

-



Cutaneous Leishmaniasis

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.

Pathology Dept, KSU Foundation Block



Cutaneous Leishmaniasis

Histological view shows marked cellular infiltration and parasites
(Leishman bodies) within macrophages

Pathology Dept, KSU Foundation Block



Cutaneous Leishmaniasis

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).

Pathology Dept, KSU Foundation Block



GOOD LUCK



PRACTICAL - 5



Contents:
e

0 Adenomatous polyp of rectum/colon.
0 Lipoma.

0 Intradermal nevus.

00 Multiple uterine leiomyomata.

1 Chondroma.

0 Hemangioma.

0 Teratoma (Dermoid cyst of the ovary).






This adenomatous polyp has a hemorrhagic surface (which is why they may first be
detected with stool occult blood screening) 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
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Adenomatous polyp of the colon
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This small adenomatous polyp (tubular adenoma) on a small stalk is seen microscopically to

have more crowded, disorganized glands than the normal underlying colonic mucosa. Goblet
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cells are less numerous and the cells lining the glands of the polyp have hyperchromatic
nuclei

Pathology Dept, KSU Foundation Block



Adenomatous polyp of the colon
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A microscopic comparison of normal colonic mucosa on the left and that of an
adenomatous polyp (tubular adenoma) on the right is seen here. The neoplastic glands
are more irregular with darker (hyperchromatic) and more crowded nuclei
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Lipoma of the Neck

Benign, slow growing, subcutaneous skin growth. In this case, the lipoma is
rather large and located in the neck region. On palpation, these are soft,
non tender, and mobile if it is small size.
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Lipoma — Cut section

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
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Lipoma is a benign tumor composed of mature adipocytes.
No lipoblast !!! Liposarcoma.
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Lipoma with fat necrosis

This picture shows an area of fat necrosis within a lipoma. The masses are comprised
primarily of mature adipocytes. Histiocytes present within these areas should not be
mistaken for lipoblasts
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Intradermal Nevus

The lesion is small, symmetrical, and uniformly has different colors
(Pink — Tan — Brown etc)
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Intradermal Nevus - LPF

Nests and clusters of small round or spindle shaped nevus cells with few
melanophages in the upper dermis.
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Intradermal Nevus - HPF

The melanocytes cells contain varying amount of brown melanin pigment.
No junctional activity
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Multiple Uterine Leiomyomata - Gross
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Smooth muscle tumors of the uterus are often multiple.
Seen here are submucosal, intramural, and subserosal leiomyomata

of the uterus.
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Multiple Uterine Leiomyoma - Gross

A well demarcated tumour mass in the muscle coat of

uterus without a definite capsule.
Pathology Dept, KSU Foundation Block
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Uterine Leiomyoma — HPF Microscopy

The muscle cells are spindle shaped with elongated
nuclei and eosinophilic cytoplasm
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Enchondroma of the fibula

The picture shows intramedullary bone expansion, chondromyxoid material,

thin bone cortex.
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Enchondroma of the Fibula - Microscopic

Lobules consist of mature cartilage cells irregularly distributed through pale

blue homogenous matrix and are contained within the lacunar spaces
singly, in pairs or in tetrads.
Few bony trabeculae are included in the tumour.
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Enchondroma of the Fibula - HPF

— PN - o
~ B NN -
— o ’
- . '
-
> S
’.*
?O‘ o >
» - - <
\ f
e« b " - -
- »
;9
»
' - of »
»
& < -
\I ’ '
: -
- - .
° h
£ ™ _

Pathology Dept, KSU

Cartilage shows hypo to moderate cellularity and contains
chondrocytes of variable sizes. Condrocyte nuclei tend to be small, round and
hyperchromatic. Scattered binucleated cells may be found.
Irregular purple granules within the matrix represent calcifications.

Foundation Block


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




Hemangioma of the Skin

A tumour mass in the dermis which consists of large number of vascular spaces
of varying shapes and sizes separated by connective tissue stroma.
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Capillary Hemangioma of the skin — LPF

Histopathology of cutaneous capillary hemangioma. Skin biopsy. H/E stain
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Vascular spaces are lined by the flattened endothelial cells and some contain
blood. Delicate connective tissue stroma separated the capillary vascular spaces
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Cavernous Hemangioma of Skin — HPF

Large cavernous hemangioma, usually on an extremity, complicated by
thrombocytopenic purpura. Blue rubber bleb nevus syndrome: cavernous hemangiomas
of the skin and gastrointestinal tract.
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Ovary: Mature Cystic Teratoma

Opened mature cystic teratoma ( dermoid cyst ) shows hair (bottom ) and

a mixture of tissues .
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Ovary: Mature Cystic Teratoma

This 4.0 cm dermoid cyst is filled with greasy material (keratin and sebaceous
secretions) and shows tufts of hair. The rounded solid area at the bottom is called
Rokitansky's protruberance. Microscopically, it also showed foci of neural tissue.
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Teratoma
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Ovary.

This image shows skin and mucinous glands in

a mature solid teratoma of the ovary
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Ovary: Mature Cystic Teratoma

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, smooth muscle and
brain tissue containing neurons and glial cells
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Ovarian teratoma showing neuroepithelial tubules and rosettes (immature component)

adjacent to a hair follicle (mature component). They consist of epidermis, hair follicles,
sweat and sebaceous glands and neuroectodermal derivatives
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Contents:
S

0 Squamous cell carcinoma of the skin.
0 Adenocarcinoma of the large intestine

0 Leiomyosarcoma.



I- SQUAMOUS CELL
CARCINOMA OF
THE SKIN

-



Squamous Cell Carcinoma - Gross

Squamous cell carcinoma (SCC) is the second most common cancer of the skin A sore that does
not heal or any change in an existing mole, wart, or skin lesion can point to SCC. 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 (back of hands, lip,
ears and the scalp) usually a small ulcer which will not heal and bleeds sporadically.
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Squamous Cell Carcinoma - Histopathology
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The normal squamous epithelium at the left merges into the squamous
cell carcinoma at the right, which is infilirating downward. The neoplastic squamous cells
are still similar to the normal squamous cells, but are less orderly
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Squamous Cell Carcinoma - Histopathology
.

Here is a moderately differentiated squamous cell carcinoma in which some, but
not all, of the neoplastic cells in nests have pink cytoplasmic keratin
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Squamous Cell Carcinoma - HPF

XI

At high magnification, this squamous cell carcinoma demonstrafes enough dlfferenhahon to
tell that the cells are of squamous origin. The cells are pink
and polygonal in shape with intercellular bridges.
The neoplastic cells show pleomorphism, with hyperchromatic nuclei.
Pathology Dept, KSU A mitofic figure is present near the center Foundation Block



Squamous Cell Carcinoma - HPF

A mitotic figure is seen here in the center, surrounded by cells of a poorly
differentiated squamous cell carcinoma, with pleomorphic cells that have minimal
pink keratinization in their cytoplasm. In general, mitoses are more likely to be seen
in malignant neoplasms
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Squamous Cell Carcinoma - HPF

-

The dermis is infiltrated by masses of well differentiated neoplastic squamous cells separated
by fibrous tissue stroma with chronic inflammatory cells. Tumour cells show pleomorphism,
hyperchromatism and many mitotic figures .
Pinkish laminated keratin pearls (epithelial cell nests) are present
in the center of some cell masses
Pathology Dept, KSU Foundation Block



2- ADENOCARCINOMA OF THE
LARGE INTESTINE

-



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).
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Adenocarcinoma of the Colon
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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
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Adenocarcinoma of the Colon

A moderately differentiated colonic adenocarcinoma .

Tumour consists of crowded irregular malignant acini separated by

thin fibrovascular stroma.
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Adenocarcinoma of the Colon - LPF
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Here is an adenocarcinoma in which the glands are much larger
and filled with necrotic debris.
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Adenocarcinoma of the Colon - HPF

At high magnification, the neoplastic glands of adenocarcinoma have crowded nuclei
with hyperchromatism and pleomorphism. No normal goblet cells are seen
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3- LEEOMYOSARCOMA
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Leiomyosarcoma
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Cut surface of this leiomyosarcoma showing ill defined pale and soft large fleshy
mass with hemorrhage and necrosis.
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Leiomyosarcoma of Small Intestine

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.
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Leiomyosarcoma — HPF Microscopy

Marked atypia and cellularity with multiple mitoses present.
Classic features of leiomyosarcoma including cigar shaped nuclei and arrangement of

cells in fascicles are seen.
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Leiomyosarcoma of the Uterus - HPF

Sarcomas, including leiomyosarcomas, often have very large bizarre giant cells
along with the spindle cells. A couple of mitotic figures appear at

the right and lower right
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THE END



