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—Iintroduction
— PATHOLOGY 15 THE STUDY OF DISEASE
— The study divided into
— GENERAL PATHOLOGY:

— It concerned with response of living tissues to injury i.e. what
changes occur in the living cells and tissues when they are
subjected to abnormal stimuli. The study of general pathology
constitutes the backbone to understand systemic pathology.
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Systemic (special) pathology:

it is the study of diseases alffecting different body systems
([cardiovascular system respiratory system . alimentary tract urinary
systam , nervous system ... etc. )

THE MAIN ASPECTS OF ANY DISEASE INCLUDE
DEFINITION and categorization of the disease

arnoioey - This includes:

— Exciting cause e.g. tubercle bacilli in case of T.B.

— Pathogenesis it means mechanisms of development of the discase'_q'
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MORPHOLOGICAL CHANGES (PATHOLOGICAL FEATURES) these
are divided into

= Gross features :they are also called naked eye features or macroscopic
features , they include all ehanges that can be detected by the naked
eye e.g. change in size ,color and consistency of the disease organ.
Gross features help in disease diagnosis and in differentiation between
different lesion e.g. between abscess and tumor.

* Microscopic features ( by ordinary light microscopy): these are cellular
and/or extracellular changes that characterize each disease e.g.
detection of malignant cells in case of cancer and detection of
bilharzia ova in case of bilharziasis.....

= Special microscopic studies : electron microscopy and immunochemist Y.
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FATE , PROGNOSIS AND COMPLICATION:

= Fate is the course of disease . It may be

* Prognosis is prediction of the disease course . It may be

Good prognosis as mild inflammation and benign tumor

Poor prognosis as in malignant tumor (cancer) and septicemia.
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" Cells maintain a stable internal environment despite

external physiological or environmental changes ".

Injurious Agent.
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ROLE OF PATHOLOGY IN DIAGNOSIS OF DISEASE

TYPES OF SPECIMENS REFERRED FOR PATHOLOGICAL DIAGMNOSIS

1-

Biopsy: this means examination of a tissue specimen which may be:

Punch biopsy e.g. from GIT, lung & bladder lesions through endoscopy

(endoscopic biopsy)

- Core biopsy e.g. from liver .kidney, lung, mediastinum ...etc; usually guided by

ultrasonography (US)or computerized tomography (CT) (guided biopsies)

Incisional biopsy: this is a surgically obtained part of a lesion e.g. part of a breast
mass

— Excisional biopsy: this is surgical excision of the whole lesion e.g. whole breast

&

mass

Partial organ excision e.g. partial nephrectomy, or subtotal thyroidectomy, y
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2- Autopsy: this is examination of tissue obtained from dead
bodies it is important for;

L]
: — Detection of the cause of death. By autopsy we may discover
o a disease which was not diagnosed or was wrongly
diagnosed during life. Thus it has a teaching purpose.
— Detection of the cause of death for medico legal purposes
(forensic medicine)
— Evaluation of organ state before using it for transplantation
: (cadaveric transplantation)
¥ —Research studies.
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32- Frozen section examination:

— In case of biopsy and autopsy, the target is to obtain paraffin
sections which is time consuming slow technique ,starting
with tissue fixattonin 10% buffered formatn for atteast 23—
hours, fallowed by tissue processing (taking +_ extra 249
hours) though successive steps of dehydration (in ascending
grades of alcohol), clearance (in xylene) and solidification (by
embedding of the tissue in paraffin wax - paraffin blocks).
Paraffin blocks are then cut using a microtome to get thin
paraffin sections (4-5 u thick), followed by staining with

hematoxylin & eosin (H & E), special stains, or Immunnstair_!‘::.

— On the other hand frozen section (FS) examination is used for rapid
diagnosis during surgery the biopsy is immediately transferred into a
cryostat chamber, where it is frozen (within minutes) without fixation
to < 30 c. this followed by cutting thin sections around 5-7 microns
(through the microtome part of the cryostat), followed by staining &
microscopic examination. Importance of FS examination is:

— Rapid intra-operative diagnosis, e.g. a breast or thyroid mass needs
to be evaluated whether benign or malignant to determine the type

of surgery.

— Some special stains (and immunostains) can not be performed on
paraffin sections and need fresh frozen sections e.g. sudan Il (fat
stain)
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4- Cytnlugy: Examination of body fluids or smears to detect any abnormal cells such as
malignant cells & inflammatory cells. Example:

~ Body fluids as urine ,CSF, effusions (pleural , pericardial & synovial), ascites, synovial Ecystic
fluid e.g. ovarian cysts, mammary cysts

Sputum
Discharge e.g. nipple discharge, conjunctival discharge

Lavage fluld e.g. bronchial lavage , bladder and/or pelviureteric wash.
Brush cytology e.g. brush of common bile duct, bronchial and gastric brush.

Touch imprint cytology e.g. imprint of the cut surface of an excised lymph node or excised
breast tumor , testicular imprint...

Fine needle aspiration cytology (FNAC) or fine needle aspiration biopsy (FNAB)
Cervicovaginal smears (PAP-smears): these smears are stained with papanicolau stain

Bone marrow aspirate
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PREPARATION OF SPECIMENS FOR MICROSCOPIC EXAMINATION:
1- Preservation (fixation):

— Tissue specimens (biopsy or autopsy):

a) For frozen sections: No fixation is required and has to be avoided.

b) To obtain paraffin sections, the tissue is pre-fixed in 10%buffered
formalin. Some tissues need special fixatives e.g. Bouin's solution for
testicular biopsies.

c) To obtain sections for electron microscopic examination ,the selected
specimen is fixed in glutaraldehyde.

— Cytology specimens may not need fixation or get fixed e.g. in ethyl
alcohol. o K

2- Processing:
— Tissue specimens
a) Frozen section examination: see above

b) Paraffin sections: see above

c) Bone biopsy should be decalcified (e.g. in diluted nitric acid),then processed to obtain
paraffin sections as previously described

d) Electron microscopy specimens are processed in Epon to form solid blocks, then cut
into ultra-thin sections by a special microtome, followed by contrast staining in lead
acetate

~ Cytology specimens: some specimens as FNA and nipple discharge are directly smeared
on glass slides, other specimens as effusions may need centrifugation (by centrifuge or
cytospin) to precipitate and cells, followed by smearing of the precipitate. Many stains
can be used, as H& E, papenicolau (PAP) & Geimsa. Immunostains can be also doneg k
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