HISTOPATHOLOGICAL TERMS

Achromatic :  Without color
Acid fast :  Stain deeply in carbol fuchsin

Metachromacia :  Change in color.

 Miscible:  Capable of mixed.

Mordant:  Substance unit with dye.

Precipitation: Separation of the solid state from the solution by accumulates of fragment.

Smear:  Fluid  or semi-fluid tissues spread in a film upon a glass slide.

Morphology :  The science of form and structure , morphology deal with size , shape , appearance and interrelationship.

Mount:  A Word has several applications;

a- Attachment of the tissue block to the block holder.

b- Place tissue sections on  slides for staining and observation.

c-  Place cover glass over tissue reaction after staining.

Autopsy:  Examination of the body or tissues removed from the body after death.

Biopsy:  Incision of  small pieces of the living tissues for microscopic examination.

Lysis:  Dissolution of the cells.

Decomposition:  Decay of the tissues produced by bacterial enzymes.

Differentiation:  Removal of excess stain from tissue until color is stained only by tissue elements.

Embedding:  Enclosing tissues in solid block also this process called casting or molding.

Lesion:  Means the macroscopic and microscopic changes in tissues due to disease.

HINTS ON

 THE HISTOPATHOLOGICAL TECHNIQUE

Sampling:

 Sample means an organ or tissues which have a lesion.

 How you collect the sample:

1- Sample must be collected as quickly as possible  just after death to avoid PM changes.

2- You must collect organ or tissues without crushing or squeezing.

3- User a sharp scalpel or knife to avoid tearing of tissues.

4- Size of the sample is about 2X1X0.5 cm to allow rapid penetration of the fixative.

5- The sample should be including a part from the lesion with adjacent normal tissues to identify the organ.

6- Wash of the sample ( blood ) to facilitate the penetration of the fixative.

7- Amount of the fixative solution must be 15 – 20 times volume of the sample usually 10 times.

8- Clean wide mouth bottle enough for sample or in a plastic bottle.

9- The sample should be frozen only in case of neoplasm or histochemical study.

Fixation

Principle objects of the fixative:

1- Penetrate the tissue rapidly to prevent PM changes.

2- Harden the tissue by coagulates the contents of the cells into insoluble substance.

3- Protect tissue against shrinkage during dehydration and embedding and sectioning.

4- Preserve tissue elements by stopping tissue enzymatic pr system.

MOST COMMON FIXATIVE AND FIXING SOLUTIONS
 Alcohol:

 Recommended for glycogen in the animal tissues.

Formula 95 % or absolute alcohol ( absolute alcohol 9 volume with formalin 1 volume).

Carnoy’s fluid:

Recommend for glycogen in the animal tissues especially if used at   3–5

Formula : 

Alcohol ( absolute ) 60 ml

Chloroform             30 ml

Glacial acetic acid   10  ml

Neutral formalin 10 %

Formalin ( formal) is a trade name for the liquid resulting from combination of formaldyde gas and water.

Full strength of formalin is 37 to 40 %.

Formula:

Formaldyde        10 ml

Distilled water    90 ml

 Formalin recommended for animal tissues and material.

Also for frozen sectioning and for celloidin embedding.

N.B.The term fromaldyde is often mistaken by used in referring to formalin .

Advantages of formalin :

1- Cheap and penetrate the tissues rapidly.

2- It does not cause over- hardening of the tissues even with long period of immersion.

3- It can be used for a variety of staining methods and can penetrated and preserve the fatty tissues. 

Disadvantages of formalin:

1- It has unpleasant odor , irritating effect especially to the eye , nasal mucosa and produce an allergic reaction to the skin of the hand.

2- Formation of formalin pigment (black or dark brown precipitates) derived from leaked hemoglobin.

3- Formalin is slightly acid and to maintain neutral reaction, calcium carbonate or lead oxide should be added in excess.

Buffered neutral formalin ( pH 7):

Recommended for pathological samples especially for hemoglobin and hemosiderin pigment with prevention of formalin pigments.

Formula:

 Formalin                                                100 ml

Sodium phosphate dibasic ( unhydrous)   6.5 gm

Sodium phosphate monobasic                 4.0  gm

Distilled water                                         900 ml

Produce fixed tissues in the above  for 1-2 days or longer.

 Formalin  ammonium bromide:

 Recommended for animal tissues and CNS.

 Formula :

 Formalin                    15 ml

Distilled water             85 ml

Ammonium bromide    2 gm 

Zenker’s fluid:

 A popular fixative .

Formula :

 Potassium dichromate                2.5 gm

Mercuric chloride                         5 gm

Sodium sulfate                             1 gm

Distilled water                          100 ml

Glacial acetic acid                       5 ml

Add 5 ml of glacial acetic acid to 95 ml of the above solution just before use.

Fixation time is about 24 hours.

Bouin’s solution:

Formula:

 Saturated aqueous solution of picric acid     750 ml

Formalin                                                      250 ml

Glacial acetic acid                                          50 ml

Fixation time about 4-12 hours according to the size of the specimens.

 Washing

a- Fixative must be removed to ensure proper staining.

b- When use Zenker’s fluid , you must wash in running water for 15-24 hours.

c- After fixation in 10 % formalin, tissue must be washed carefully in water then placed in 70 % alcohol.

d-  When tissues fixed in Bouin’s solution , excess fixative washed by 70 % alcohol.

e- Tissues fixed in Carnoy’s fluid are transferred directly into absolute alcohol.

Trimming

 The specimens are cut in the final form to demonstrate the lesions when sectioning.

Dehydration

1- It is the removal of the extracellular of free water from fixed tissues used gradual strengths of alcohol starting at 70 % and end at 100 % alcohol.

2-  Tissues should be gradual transferred from water to alcohol to avoid distortion  of the tissues.

N.B. Long treatment  in the higher concentration of alcohol above 80 % makes the tissues  brittle and difficult to cut while too long treatment in the lower dilution of alcohol under 70 % macerates the tissues.

 Clearing

 It means  production of transparency of the specimen by removal of the fluid from it

Clearing agents :

 Xylene , toluene , cedar wood oil , chloroform , benzene , amyle acetone  and methyl benzoate.

 Embedding

After clearing of the tissues , it is necessary to infiltrate the specimen into a supporting medium.

Paraffin is widely used. It is usually used two or three serial transport at 45 – 50 oC for 1 hour to ensure infiltration.

Casting  , blocking or embedding
 It  is enclosing of the tissues in a solid mass of the embedding medium in a paper box ( boat shape strip  metal or plastic embedding molds) after filling of the boats with melted paraffin .

The paper boat  should be about twice in the thickness of the specimen and then transport to cold water bath.

 Cutting and mounting of the paraffin sections

 By using of microtomes either rotatory , Cambridge , sliding or sledge microtome.

Method of decalcification

There are different methods of decalcification;

1- Acid alcohol:

Aqueous solution of 5 % Nitric acid :

Change the solution every day for 1-4 days.
2- Formic acid:

Solution 1:

 Formic acid           500 ml


      Distilled  water       500 ml

   Solution 2:

     Sodium citrate        200 ml

     Distilled water       1000 ml

Using a combination of equal parts.

STAINING TECHNIQUE

It  means coloring of the tissues to identify;

1- Hematoxylin

A- Harri’s Alum hematoxylin:

Hematoxylin
5 gm

Absolute alcohol 
50 ml

Potassium alum
        100 gm

Distilled water
      1000  ml

Mercuric oxide
2.5 gm

Preparation:

1- Dissolve the hematoxylin in alcohol with gentile heat.

2- Dissolve alum in water with aid of heat.

3- Mix two solutions in a large Pyrex Erlenmeyer flask ( 2000 ml in capacity).

4- Bring the mixture to boil as rapidly then turn off the flame and add the mercuric oxide slowly to prevent frothy.

5- The solution becomes dark purple in color and then cools under the tap water.

6-   The solution becomes ready for staining.

7- It recommended that 5 ml of the acetic acid to be added to each 100 ml to increase nuclear clarity.

2- Eosin:

 It is a synthetic dye.

A- Aquous eosin 0.5 % solution:

   Formula

   Eosin water solution              5 gm

Distilled water                    1000 ml

Dissolve and added  2 ml of the glacial acetic acid

B- Alcoholic eosin 1 5 solution:

Formula:

 Eosin Y                               1 gm

Distilled water                     20 ml

Dissolve and added 80 ml of 95 5 alcohol.

Working solution: eosin 1 % solution to 80 % alcohol ( 1: 3)

The added 0.5 ml of glacial acetic acid to each 100 ml of the resulting solution.

 Procedures of staining with hematoxylin and eosin

1- Put the paraffin sections in xylol for 5 minutes to dissolve the paraffin.

2- Transfer them to absolute alcohol  the to 95 % alcohol , and then to 70 % alcohol ( two minutes in each solution).

3- Wash in distilled water.

4- Stain with hematoxylin for 10 – 20 minutes.

5- Wash in running water for at least 10 minutes  until the sections  become blue.

6- Counter stain in eosin 1 % for 3 minutes.

7- Rinse very carefully in water then in 70 % alcohol  for 30 seconds in each solution . This is due to eosin is ready removable with water at 70 % alcohol.

8- Dehydration occurs in 90 % alcohol  then in absolute alcohol (each one for 1 minute) .

9- Clear in two  or three changes in xylol ( each solution for 5 minutes ).  

10-  Before the solution dries , put a drop of Canada balsm on it , then cover it carefully with a clean cover slide ( avoid the formation of air bubbles ).

11- Left the sections dry in oven at 40 oC over a night.

N.B. the nucleus stained blue while the cytoplasm stain pink.

Stock solutions to have hand:

Acid alcohol 1 %

H cl conc                         1 ml
70 %  Alcohol                 9 ml

Ammonia water:

 Tap water                           1000 ml

Ammonium hydroxide           2- 3  ml

Myer’s egg albumin:

Egg white                                50 ml

Glycerin                                  50 ml

Beating and infiltrate with gauze then add  thymol crystal to preserve the  resulting solution.

 Some specific stains:

1-Bestes carmine:

  For glycogen which stain red and the nucleus stain blue.

2-Congo red:

For amyloid  which stain pink to red while nucleus stained blue.

3- Sudan III:

 Stain the fat orange to red.

4- Von Kossa stain :

 Stain the calcium salts in the tissues dark brown to black , while the nucleus and other tissues stain red.

How to remove the formalin pigments:

Formalin pigment is a fine dark brown or black crystalline precipitates  produced by leaked hemoglobin.

For removal of such pigment;

1- Deparafinization of the paraffin sections and then place them in either;

Solution 1:

Ammonia water 28 %          2  ml

Alcohol  70 %                  100  ml

2- Place in solution 1 for 20 – 60 minutes then rinse with tap water .

Or solution 2
 Aqueous solution of hydrogen peroxide 3 %
50 ml

Acetone
50 ml

 Place the sections in solution 2 for 5 –10 minutes then wash thoroughly in running water.

Staining of the adipose tissues with Sudan stain

1- Spread a thin film of adipose  tissues on a clean slide, then fix it in 10 % formalin for 10 minutes.

2- Wash in water.

3- Color for 5 – 10 minutes in Sudan stain solution.

4- Rinse in 70 5 alcohol for 30 seconds.

5- Wash in two changes of 50 % alcohol   ( one minute for each one).

6- Wash in distilled water.

7- Put a drop of glycerin jelly and cover with a clean cover slide. 

Results

 Fat  cells are colored bright orange and the nuclei are not stain unless the film counter stained with hematoxylin.

Organ:  Adrenal gland

Stain: H & E

Lesion:  Thrombus

Microscopical findings:

1.  Thrombus is seen in the medullary blood vessels of adrenal gland.

2. The thrombotic mass nearly completely filled the lumen of blood  vessels and attached to the injured intema. 

3. The thrombus formed from all the blood constituents. 

Organ: Liver
Stain: H&E
Lesion:  Organized thrombus

Microscopical findings:

1. The thrombus seen inside the portal vessels ( hepatic artery).

2. The thrombus invaded by fibroblasts and angioblasts at the point of attachment, so the thrombotic mass replaced by fibrous connective tissues  with tapered ends of the nucleus of fibroblasts.

Organ: Spleen

Stain:  Prussian blue stain

Lesion:  Hemosiderosis
Microscopical findings:

1. The hemosiderin pigments appear as bluish fine granules.

2. The  remaining splenic tissues stained reddish in color.

Organ: Heart 

Stain: H & E

Lesion:   hemorrhagic inflammation

Microscopical findings:

1. The predominant type of exudates  is erythrocytes 

2. Intermuscular hemorrhages represented by extravasations of erythrocytes in-between the cardiac muscles.

3. Thee cardiac muscles are infiltrated with inflammatory cells particularly polymorphonuclear type.

4. The intermuscular blood vessels are dilated and engorged with blood.

5. Some cardiac muscles suffered from hyaline degeneration.

Organ: Lung

Stain: H & E

Lesion: Liquefactive necrosis
Microscopical findings:

1. Loss of both tissue architectures and cellular details of the pulmonary tissues with replacing them by structurless finely granular eosinophilic and basophilic  substance infiltrated with leucocytes and neutrophils.

2. The pulmonary blood vessels in  vicinity of necrosed areas show severe congestion and dilatation.

3. Area of defense body reaction between the necrotic area and the healthy one represented by inflammatory cellular infiltration and congestion of blood vessels. 

Organ:  Liver ( Bile duct)

Stain: H & E
Lesion: Chronic inflammation ( chronic cholangitis )

Microscopical findings:

1.  The bile duct show severe hyperplasia of their lining epithelium with formation of newly formed bile ducts and thickening and fibrosis of the ductal wall.

2. Mononuclear cellular infiltration between the fibrous connective tissues mostly macrophages , plasma cells and eosinophils.

3. Finely granular eosinophilic debris seen in the lumen of the affected bile duct. 

Organ: Lung

Stain: H & E

Lesion:  Catarrhal inflammation 
Microscopical findings:

1. The vascular changes represented by hyperemia of the bronchial vessels and interalveolar capillaries are found.

2. The characteristic alternative changes of catarrhal inflammation manifested by desquamation of the lining epithelium of the wall of both bronchi and bronchioles with swelling of the goblet cells and excessive production of mucin ( faint blue)  are seen.

3. The exudative changes represented by presence of inflammatory exudates in the  lumen of the bronchi and bronchioles are see.

4. This exudates  formed from

· Mucin  which appears as  a fine granules or fiberilles  that takes the bluish stain of  hematoxylin.

· Cellular elements  composed of leucocytes , desquamated epithelial cells and few red blood cells.

5. The adjacent alveoli and alveolar ducts are filled with serofibrinous exudates rich in leucocytes.

Organ:  Lung

Stain: H & E
Lesion:  Fibrinous inflammation 

Microscopical findings:

1. The alveoli and alveolar ducts are packed with fibrinous exudates.

2. These exudates formed from fibrin threads that deposited in the form of network of fine eosinophilic strands.

3. In this meshes of fibrin net , polymorphonuclear leucocytes and lymphocytes  with some desquamated alveolar cells  are present.

4. The vascular changes represented by sever dilatation and congestion of the pulmonary blood vessels and interalveolar capillaries. 

5. The excess amount of fibrin and leucocytes in the inflammatory exudates indicate the stage of gray hepatization.

Organ: Lung

Stain: H & E

Lesion:  Focal suppurative inflammation  

Microscopical findings:

1. The characteristic circulatory and cellular alterations of  inflammation represented by congestion of pulmonary blood vessels and capillaries with leucocytic cellular infiltration of the pulmonary parenchyma are seen.

2. The principle constituent of the inflammatory exudates is neutrophils in various stages of disintegration.

3. The suppurative area appears as purplish  homogenous sutructurless mass  surrounded by dilated capillaries and leucocytic cellular infiltration mainly neutrophils and macrophages.

Organ: Liver

Stain: H & E

Lesion:  Focal suppurative inflammation  ( Abscess)

Microscopical findings:

1. The lesion appears as focal areas. 

2. These areas  appears as  sutructurless purplish  area composed of destructed hepatocytes mixed with fragmented nuclei and cytoplasm of dead cells ( pus cells) and live neutrophils. 

3. These areas surrounded by a fibrous connective tissue capsule.

Organ: Skin

Stain: H & E
Lesion:  Focal suppurative  inflammation ( Pustule)

Microscopical findings:

1. The pustule  represented by presence of   a space filled with finely granules of necrotic tissues within the  malpighian layer of the epidermis.

2. This  necrotic area infiltrated with numerous inflammatory cells mainly neutrophils  in addition to macrophages and lymphocytes.

Organ: Skin

Stain: H & E
Lesion:   Suppurative  folliculitis  ( Furuncle)

Microscopical findings:

3. The lining epithelial cells of the sebaceous glands are necrosed and infiltrated with neutrophils and lymphocytes.

4. The  lumens of these glands are closed by  these necrotic tissues.

5. These affected glands are surrounded by inflammatory cellular reaction mostly neutrophils and lymphocytes.

Organ: Lung

Stain: H & E
Lesion:  Suppurative  inflammation

Microscopical findings:

1. The bronchioles are filled with suppurative plugs  which stained bluish with H & E stain.

2. This plug consists mainly of 

·  polymorphonuclear leucocytes 

· Desquamated epithelium 

· Colonies of the microorganisms 

3. The bronchial blood vessels and interlaveolar capillaries are dilated and congested.

4. The adjacent alveolar tissues of the lung show areas of focal suppurative inflammation characterized by

a- Heavy aggregation of the polymorphonuclear leucocytes. Some of these cells are died and change to pus cells.

b-  Some of the alveolar structures are lost and  due to necrosis and lysis.

     5. The remaining pulmonary tissues are filled with serofibrinous exudates.

Organ:  Liver

Stain: Crystal violet

Lesion:  Amyloidosis

Microscopical findings:

1. The amyloid substance appears as homogenous structurless purplish red substance around the wall of  hepatic  blood vessel wall.

2.  The hepatic  cells suffered from pressure atrophy.

3. The tissues other than amyloid substance are stained bluish in color.

Organ:  Liver

Stain: H & E

Lesion:  Coagulative necrosis  

Microscopical findings:

1. Multiple focal areas of coagualtive necrosis of hepatocytes are seen.

2. The necrotic areas show loss of their cellular details  while the tissue architectures are maintained.

3. The necrotic hepatocytes show highly eosinophilic cytoplasm and pyknotic nuclei. 
Organ:  Kidney

Stain: H & E

Lesion:  Coagulative necrosis  

Microscopical findings:

1. A line of defense consists of congested blood vessels and inflammatory cellular reaction is seen in-between the necrotic tissue and living one.

2. The necrotic area (infarct) reveals the characteristic features of coagulative necrosis where the cellular details are lost while the general histological structure of glomeruli and renal tubules are sill visible.

Organ:  Liver

Stain: H & E

Lesion:  Hyperplasia of the bile duct ( hepatic coccidiosis)

Microscopical findings:

1.The bile ducts are lined with more than one layer of the epithelial cells.

2.The epithelium is folded in the lumen of the bile duct and form papillary like projections.

3. The hyperplastic epithelium shows presence of different stages of Eimeria within their cytoplasm.

Organ:  Lung

Stain: H & E

Lesion:  Metaplasia  

Microscopical findings:

1.The lining columnar epithelium of the bronchiole is transformed into keratinized stratified squamous epithelium.

Organ:  testes

Stain: H & E

Lesion:  Hypoplasia 

Microscopical findings:

1. The seminiferous tubules are rudimentary and have no spermatozoa in their lumens.

2. The tubules are lined by one or two  cell layers.

3. The basement membrane of these tubules are thickened and corregated.

4. The interstitial cells and Lyding cells are numerous.

Organ:  Lymph node

Stain: H & E

Lesion:  Caseous necrosis  

Microscopical findings:

1.The affected lymphoid tissues are replaced by eosinophilic and basophilic    granular substances.

2. Both cellular details and tissues architecture  of the necrotic     tissues are  lost.

Organ:  Lung

Stain: H & E

Lesion:  Caseous necrosis  

Microscopical findings:

1.The necrotic pulmonary tissues appear as structurless mass stained purplish with H & E.

2. These necrotic tissues loss their general histological structure , cell structure and boundaries and their differential staining. 

Organ:  Liver

Stain: H & E

Lesion:  Amyloidosis

Microscopical findings:

1. Deposition of the amyloid  ( structurless , homogenous, slightly refractile, eosinophilic and metachromatic substance).

2. The amyloid material appears in the wall of the arterioles of the portal tract and spreading in the hepatic lobules along the wall of the sinusoids.

3. The hepatic  cells are compressed and show defined regressive changes and pressure atrophy.

Organ:  Spleen

Stain: H & E

Lesion:  Amyloidosis

Microscopical findings:

1. The amyloid substance deposit  in the wall of the follicular arteries and the stroma of malpighian bodies.

2. These substances appear as homogenous structurless eosinophilic substances.

4. The  rest of the splenic parenchyma is atrophied.

Organ: Lung

Stain: H & E
Lesion: Active hyperemia

Microscopical findings:

1. The blood capillaries and peribronchiolar arterioles are dilated and filled with blood. 

2. The alveoli are free from any fluid

3. Inflammatory cellular infiltration of the interlaveolar septa and capillaries also seen.

Organ: Lung

Stain: H & E
Lesion:  Passive hyperemia

Microscopical findings:

1. The venules and capillaries are dilated and engorged with blood. 

2. The air sacs contain pale eosinophilic fluid  ( transudate).

3. The inflammatory cells are not found.

Organ: Lung

Stain: H & E
Lesion: Non inflammatory edema

Microscopical findings:

1. The peribronchial and interlobular blood vessels and to a lesser extend the perialveolar capillaries are dilated and engorged with blood. 

2. The alveoli are filled with homogenous eosinophilic fluid (transudate)  which is very poor in the cellular elements.

3. Only a few septal cells lining the alveolar wall are seen.
Organ: Liver
Stain: H & E
Lesion:  Chronic  venous congestion

Microscopical findings:

1. The portal veins and central veins are dilated and engorged with blood.

2. The hepatic sinusoids are also diffusely dilated allover the hepatic lobules.

3. The hepatic cells particularly around the central veins suffered from degenerative changes and pressure atrophy.

4. The phagocytic cells (Von Kupffer’s cells) are packed with brown granules of hemosiderin pigments particularly around the central veins. 

5. Slight fibroblasts proliferation seen around the central veins.

6. At the periphery of the hepatic lobules are suffered from fatty change. 

Organ:  Large blood vessel ( Aorta)

Stain: H & E
Lesion:  Red thrombus 

Microscopical findings:

1. The thrombus composed of mass formed from all components of blood ( RBCs, WBCs and fibrin threads). But the red cells are the main component.

2. The thrombus is attached to the injured endothelium of the blood vessels.

3. Uneven distribution of erythrocytes  throughout the thrombotic mass is seen. As in some parts they are numerous and in other they are few.

Organ: Kidney 

Stain: H & E
Lesion:  Infarct

Microscopical findings:

1.   The renal tubules in the infarct area show coagulative necrosis 

2. The lining epithelium of the renal tubules show deep eosinophilic cytoplasm and their nuclei exhibit different stages of necrosis e.g. pyknosis , karyorrhasis and karyolysis.

3. The inflammatory zone separates the infarct area and the normal renal tissues.

4. This zone formed from leuocytic cellular infiltration and congested blood vessels.

Organ:  Heart

Stain: H & E
Lesion: Hemorrhage in  myocardium

Microscopical findings:

1. The erythrocytes present in-between the cardiac muscles outside the blood capillaries.

2. No  signs of inflammatory reaction are present.

Organ: Brain

Stain: H & E
Lesion:  Hemorrhage

Microscopical findings:

1. The erythrocytes are seen in the brain tissues  around congested blood capillary. ( Perivascular hemorrhage).

2. The wall of this capillary is intact ( hemorrhage by rhexis ).

3. There are no inflammatory cells or body reaction at the site of hemorrhage.

Organ: Kidney 

Stain: H & E
Lesion:  Hemorrhage

Microscopical findings:

1.  The erythrocytes escaped from the renal blood vessels.

2. These erythrocytes replaced some renal parenchyma.

3. No body reaction seen in these areas.

Organ: Lung

Stain: H & E
Lesion:  Inflammatory edema

Microscopical findings:

1. The alveoli are filled with finely granular eosinophilic exudates mixed with inflammatory cells particularly mononuclear type.

2. The peribroncheal arterioles and interalveolar capillaries are dilated and engorged with blood.

Organ: Liver

Stain: H & E
Lesion:  Vacuolar degeneration

Microscopical findings:

1. The affected hepatic cells are swollen and show  pale eosniophilic indefinite vacuoles.

2.   These vacuoles are varies in size and are not clear as in case of fatty change.

3. The nuclei are apparently normal.

Organ: Kidney

Stain: H & E
Lesion:  Cloudy swelling

Microscopical findings:

1. The changes are developed mainly in  the convoluted  tubules and ascending loop of henel.

2. The  tubular epithelium   is swollen , detached from each other and project in the lumen unevenly.

3. The cytoplasm of the affected epithelium is granular ( minute eosinophilic granules).

4. The lumen of the affected tubules is narrow and appears  as star in  shape.

5. The blood vessels are compressed and nearly devoid from blood.

Organ:  Liver

Stain: H & E

Lesion:  Hydropic degeneration 

Microscopical findings:

1. The hepatic cells are swollen.

2. The cytoplasm of these cells reveals smaller ill defined centrally located empty spaces and the remaining part of cytoplasm appear  reticulated.

3. Some of these cells show fibrinous inclusion in their cytoplasm.

4. Interlobular cirrhosis is also present and in some areas advanced degenerative changes with nuclear changes is found.

Organ: Skin
Stain: H&E
Lesion:  Mucoid degeneration

Microscopical findings:

1. The changed part consists of scanty cells irregularly scattered in excessive amount of mucoid matrix.

2. The cells appear in different shapes but they are mainly oval, round,  fusiform or satellite in shape.

3. Some of these cells particularly fusiform or satellite cells show delicate branching processes  which criss-cross each other. 

4. The ground substance is clear and homogenous finely granular or fibrillar. 

5. The matrix is stained with blue due to the presence of abundant of mucoid substance.

Organ: Spleen

Stain:  Prussian blue stain

Lesion:  Hemosiderosis
Microscopical findings:

The hemosiderin pigments appear as bluish fine granules.

The  remaining splenic tissues stained reddish in color.

Organ: Kidney

Stain: H & E

Lesion:   Fatty changes

Microscopical findings:

1. The cytoplasm of the  lining epithelium of the affected renal tubules show intracytoplasmic clear well defined vacuoles of various sizes. 

2. These vacuoles may coalesce together forming large one replacing the whole cytoplasm.

3. The glomeruli also show vacuolation.

Organ: Liver

Stain: H & E

Lesion: Fatty changes
Microscopical findings:

1. The central zones of the hepatic lobules are mostly involved.

2. The cytoplasm of the hepatic cells show defined empty spaces and in some areas, the cells are distended by a single large vacuole, which represented the fat globule that removed during the preparation of the slide.

3. These fat globules appear in the reaction as colorless empty spaces (signet ring).

4. The nuclei are compressed and pushed to one side.

5.  The sinusoids are compressed and nearly occluded. 

Organ:  Muscles

Stain: H & E
Lesion: Hyalinosis of the muscles (Zenker’s necrosis )

Microscopical findings:

1. The muscle fibers are swollen and show loss of their striation.

2. The cytoplasm is fused into homogenous masses and usually stained pink with eosin and frequently show fragmentation or partial lysis.

3. The numbers of nucleus of the muscle fibers are low due to disappearance of the most of them.

4. The cellular   inflammatory reaction characterized by collection of macrophages in-between the degenerated cardiac muscles also found.

Organ:  Connective tissues

Stain: H & E

Lesion:  Hyaline degeneration 

Microscopical findings:

1. The affected collagenous fibrous tissues are swollen, fuse  become thick and loss their striations.

2. The affected fibrous tissues appears more eosinophilic, structurless and homogenous.

Organ:  Lung

Stain: H & E
Lesion:  Anthracosis 

Microscopical findings:

1. The black carbon particles are deposit as coarse granules.

2. The coal pigments are deposits in the alveolar wall or in the septa of the lung.

3. It is especially abundant in the peribroncheal and perivascular areas. 

4. The carbon particles are presented usually intracellular in the cytoplasm of histiocytes.

5. These cells are swollen and completely filled with the black pigment. 

6. The nuclei are obscure by these black pigments.

7. Thickening of the reticulum of the lung observed in some areas.

Organ: Lymph node

Stain: H & E

Lesion:  haemosiderosis  

Microscopical findings:

1. The haemosiderin pigments appear as golden yellow colored pigments within the cytoplasm of the large cells in the lymphoid tissues. 

Organ: Kidney

Stain: H & E

Lesion:  haemosiderosis  

Microscopical findings:

2. The haemosiderin pigments appear as golden yellow to brown colored granules inside the cytoplasm of macrophages in-between the renal parenchyma. 

Organ: Spleen

Stain: H & E

Lesion:  haemosiderosis  

Microscopical findings:

3. The haemosiderin pigments appear as amorphous  golden yellow colored pigments  within the cytoplasm of the large cells in the lymphoid tissues of the spleen. 

Organ: Liver

Stain: H & E

Lesion:  Dystrophic calcification  

Microscopical findings:

1.The calcium appears as bluish granules of irregular sizes, which deposit or replace the necrotic tissues of the liver.

2.The necrotic tissue appears as granular eosinophilic structurless mass ( caseous necrosis). 

Organ: Testes

Stain: H & E

Lesion:   Testicular calcification  

Microscopical findings:

1. The seminiferous tubules show degeneration of their lining epithelium. 

2. The calcium appears as bluish granules of irregular sizes which  deposit in the lumen of seminiferous tubules or replace the degenerated tubules.

Organ: Kidney

Stain: H & E

Lesion:  Metastatic calcification  

Microscopical findings:

1.The calcium salts are deposit in the lumen of some renal tubules. 

2. These calcium salts appears as bluish granules of irregular sizes. 

Organ: Large sized artery

Stain: H & E

Lesion:  Median calcification  

Microscopical findings:

1.The calcium appears as lamellated deep bluish masses.

2.The calcified masses are present in the tunica media.

Organ: Liver

Stain: Von Kossa stain

Lesion:  Dystrophic calcification  

Microscopical findings:

1.The calcium appears as black granules of irregular sizes which  deposit or replace the necrotic tissues of the liver.

2.The remaining tissue stained pink. 

Organ: Brain

Stain: H & E
Lesion:  Lymphocytic inflammation

Microscopical findings:

      1.The blood vessels are dilated and congested.

2.Lymphocytic cellular aggregation around these blood vessels in   the  Virchow Robin space ( perivascular cuffing ) is seen. 
Organ: Lung

Stain: H & E
Lesion:  Suppurative bronchopneumonia 

Microscopical findings:

1.The bronchial blood vessels and interlaveolar capillaries are dilated and congested.

2.The bronchioles are filled with suppurative plugs, which stained bluish with H & E stain.

     3.This plug consists mainly of 

·  polymorphonuclear leucocytes 

· Desquamated epithelium 

· Colonies of the microorganisms 

4. The adjacent alveolar tissues of the lung show areas of focal suppurative inflammation characterized by

a. Heavy aggregation of the polymorphonuclear leucocytes. Some of these cells are died and change to pus cells.

B.Some of the alveolar structures are lost and  due to necrosis and lysis.

5.The remaining pulmonary tissues are filled with serofibrinous exudates.

Organ:  Liver

Stain: H & E

Lesion:  Amyloidosis

Microscopical findings:

1. The amyloid substance appears as homogenous structurless purplish red substance around the wall of  hepatic  blood vessel wall.

2.  The hepatic  cells suffered from pressure atrophy.

3. The tissues other than amyloid substance are stained bluish in color.

