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Introduction to Pathology

Pathology Literally it is the study of suffering
What happens to tissues/organs of the body In
the presence of disease.

Disease- Literally a “lack of ease”

Pathological process of the body organ(s) with
its> own signs and symptoms, dysfunction of
significant number of In the organ must
occur first.
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Importance of Pathology.

/2

- The knewledge and uRderstancingr el petieiGgyAIS
essential ferd o ctorsras WellFasig eneral A IelCL L BRELS;
and specialists:

- because, if they would: not understanditihe language
spoken by pathologists In the form  ofi laleraieny
reports, they would not be able to *'CJUVJ*J@’ deegUale
treatment and prescribe preventive measures for
patients.



v’ Pathology sery
provided to patients &

v' Pathology is a clinical knowlec

to mode{cn\ medical practice and
N
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v' Pathology is used in the diagnosis, treatmer

of an increasing range of clinical conditions.
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v Pathology Is essential to the prevention, ¢

diagnosis and treatment of many of the leadi
disease— e.g. cancer, cardiovascular disease and ¢



EVolutenioiRathielogy,

In the past, .. people mistook magic for medicine...!

beople mistake medicine for magic....!

From religious beliefs to rational
approach(Antiquity to AD 1500}

Era of gross pathology (AD 1500 to
1800) > \

Era of tecﬁnology development
and cellularpathology (AD 1800
to 1950s)

Modern pathology (1950s to dawn
of 21 st century)



sron relicjiots oslisis ko racjonzl sigorozich
(Apieiejtiiny to) AP ‘150.0))

Hippocrates (460-377 BC)

Permanently  dissociated  mediCing fkom
religious mysticism. Considered the fiather ol
medicine, used direct observation as the main
method.

Aristotle (384-322 BC)

Formulated the first concepts off embryelegy:
and comparative anatomy, describing the
chicken embryo and the sperm; fitid.
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sropn relicjiots o gligis ko raikiorEl sigarozien
(Arigiejuiiey o) AD) “1500)

Follow about 14 centuries of decline

Avicenna (980-1037)
with' his work “Tihe Canon of PracticallMedicines
which will' become 'ic'r]le/'c)ook Ot Many: EUrepean
sages{f\rom the medievall period:

~
'\



2zl 0f ojross oziinoloc)y (AD
1:50)0) (i) 11:80,0))

Giovanni B Morgagni(Italy) 1682-177.1

+ Introduced clinicopathologic correlationiinTthe
study of disease

+ John Hunter (Scotland) 1728=-1793

Introduced pathology museum inrthe stuay: off
disease.

+ R.T.H. Laennec (France) 1781-1826

Described several lung diseases such as Various
tuberculous lesions o?lungs, bronchiectasis:
Described cirrhosis of liver (later called
Laennec’scirrhosis). Invented stethoscope.



Eral O tEChNGIGEYAC EVEI GRITENRT
andrcellulanpathi I OEVAAIDN GO0
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Rudolf Virchow (Germany) 1821-1905

Father of cellular pathelegy. lhat
introduced histoF atholegyas a diagnoestic
branch by hiscellular theory.

George N. Papanicolaou (USA) 1883-1962

Father of exfoliative cytologybeveloped Pap
smear for detection of cervical cancer
IN1930s
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Wiexelaignl oztinaloc)y (1950 ke)elzivyr)
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Watson and Crick
Described the structure off DNA

(L

Nowell and Hagerford 1960

Philadelphia chromosome inf EML
>\ \

Galland Pardue 1969
In S/tu Hybrldlzatlon

.e. t(9722)

Kary Mullis 1983

Introduced polymerase chain reaction (P



~ Acquired:

*Inflammatory -
im’ﬁm\lne, etc.

*ﬁegenerative — ageing.
*Metabolic.

*Iatrogenic: Drug induced.
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Brancnes irle)le)e)
e General Pathelogy.
e Systemic Pathology.
e Gross Pathology

O Cellulg\r Pathology

e Surgical Pathology

e Clinical Pathology
e Immunopathology
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Sereignliele) Feltele)lee) s

+ Genera

— Common C
Inflammation,
hemorrhage ....etc.

r Syst\e?nic Pathology

" ,—’Diécu&sing the pathologic me
" relation to various organ systems
CNS, GIT.....etc.
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Epiaemioclogy.
+ Etiology - Causes

Functional Change
+ Management
+ Complications

S

+ Prevention



[fC IRerMatien

cteristics that allow.

treatment decisions to be made as well as
influence the outcome.
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+Disturbances of normal tissue

+Analyzes each cell for size, shape, chromatin
conten?ch\cell cycle and viability
Y J \
+Image uniformity, size, and cell-nucleus
configuration. —
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+Grading and staging (Stagii GREY, DE
Clinical;, Pathologiciorarcombined

+Based on recognition’ of tumoer Siz
mvasweness and local or distant
metasta5|s

A

F?IVIay be verified and converted tc

pathologic stages based on tissue

samples. =
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+ The formal name(s) used terdescrive a
patient’s disease

PDaSEedon

findings,
laboratory.

+ The process of identifying a disease
the patiént’s symptoms, the doctor’s
and the results of Investigations and
tests



criteria

R
+ The means to ascertair
c;haréc\ﬁeristics of a dis
individual patient
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Vieerioels o ine siucly in
relerioleoc)y

+ Biopsy/post surgical biological  material

+ Cytology
2 A
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MIEINEES O INVESHFACRNN PANCIOTY,

1. Macroscopic examination ISk thereExamination aoRe

with the naked eye, the collEction ™ o SamplES ol
microscopic examination s done from  both the
affected and the apparently nermal regions:

: M|croscop|c examination IS done Dby MICFOSCOPIC
examlna\t\lon of the collected ’a@nents
A'
. Immunopathological method - determination ofthe
presence of antibodies in examined: tissue



METNOES I INVESUYAGRNNNIAUICIOWY,

4. Immunohistochemical method = aSSESSIMENE 0!
certain cellular and tissue antigens Viar ol pely- S and
monoclonal antibodies.

5. Molecular method Cermir the state ana
molecular t\_:\omposition of [ I

2 A
6. Cytopathological method - eXamination
determination of changes at the celltular level

ahd
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METNOES I INVESUYAGRNNNIAUICIOWY,

7. SCLroN=MICFOSCOPIC  MELROE,EXamiNatonWitiaai
electron microscope: withr ar Mmadpiiication POWERGINSEVET
hundred thousand times

8. Cyto-genetic methc w'ch\y]rJg the State ol ChPMOSOMES
and detecting genet|c de

>\ X J . -
9. Cytometric method - prevides Important clues in=the
diagnosis of ﬂymor diseases, such as leukemia.

i
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* Fluorescen s rT]JCFJs)CJI)\/
- Minq\scopy in dark field
+ Electron microscopy
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VWA SEBIORESYZ;

A biopsy Is the removaliofia'sample offtissue
from the body for examination: fhe tissue will
be examined under a microscope to assistin

diagnosis. Therefore, only very smallisamples
are needed.

lliac crest




Obtaining Tissue Samples

3. Open biopsy.
—Most Invasive
—Direct vision

. | Also called a lumpectomy,
—Tumor Is an open biopsy is a surgical
) procedure in which all or
Surgica | Iy part of a lump is removed
- and tested for malignancy
removed either
totally or

partially
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ENCOSCORIC BIOPSY,
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Obtaining Tissue Samples

2. Fine Needle Aspiration

— More invasive than
exfoliative cytology.

— Acquire single cells

— A small_core needle is
iInserted\directly into
the tumor

—Used to get sample
from remote and
relatively inaccessible
tumors

—Pancreas, breast
lump

33



Obtaining Tissue Samples

Core Needle Biopsy
— A thick, specially designed needle with a cutting edge is used;

— The maneuver for ebtaining the biopsy: materialNiStnot the
aspiration, but the cutting of the tissue;

— The tissue obtained is sufficient to determine whether the
formation of interest is benign or malignant and to differentiate
between invasive and non-invasive types off CanCer;

— Thick needle biopsy is optimal for solid, not cystic lesions.
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Vermiform appendix



Wizt 1S Gyialec)y s

* Cytology can also be referred to cytopathology,
which analyzes the cellular structures needed
to diagnose pathologies

Exfoliative Cytology

- Recovery of exfoliating cells
- Least invasive method
- Study of single cells from
various surfaces or secretions
shed by the tumor

- PAP smear-early detection of
cervical and uterine

Cytology
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PATHOLOGY: \

e morpnological supstrate o1 dISeases alt
0]

udies
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Herent Stuc ural V.)v.)'" -

1) molecula
2) Intracellular (ultrastructural)
3) cellular
4) tissular
5) organ
. b)-organe system

7) macroorganism



e L/IDLDIEYCause of disease.
o) PATHOGENESTSY,
Mechanisms of development of disease:
o MORPHOLOGYs
The strulé\thal alterations induced in cell’and tissues.
O FUNC 171 O)VAL CONSEQUENGES:

Fun ctlonal results of the morphologic' changes; as

observed clinically.



£ifology

“Study of the cause of a disease
v A gilologic zigart S

IS the factor (bacterium), Virus) ete.) responsibleNoresionsiera

disease state.
+ Predisposing Causes;ofiDIseaser,
Factors w @a\ make an individual more susceptible to a disea
(de‘am{p Wea her, poor ventilation), etc.)

A

+ Exciting Causes, of Disease:

chemical agents.... etc.).

Factors which are directly responsible for a disease (hypoxia,



The sequence events in the responserofisthe

cells or tissues to th
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Initial stimulus to the ultimate expression’ of
the disease, from the time It Is initiated to its
final cong\lusion In recovery or death™
A
The core.ofthelScIeeeIony: z) L) 0]e) ) —
the study the
pathogenesis of the disease;



- Macroscopic and micrc
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organs, tissues, cells in dif

\

- Based 3)1 these, the definitive dic
establlshed and an appropriate indiv
treatment IS generated.
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Preparing the Tissue Sample

B Fix the tissue (ImmersedintarselUtionro];
formalin)

m Solid tissue' placed inrhet iguiaiwax
m Cut into thin' slices; by, a microtome
m Placed on glass slides
= \Wax Is removed

Ready for examination

N
_ Man?/ stains can be used to examine Various
cellular features

= Examined using a light microscope

= Light microscopes can magnify objects
::.Ilp to|1 ,000 times, revealing mICroScopic
etails

48
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Deparaffinization
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VIICrescoplareplica

Nikon's First
Microscope
(circa early 1900s)
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IHIStochemisti/ = CeRge e stiain

amyloidosis
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Immunohistochemistry
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eClinical symptoms' are; therpatientss

complain usually by itsiown words:

+ Clinical signs are seen only in the living

individual.

\
e \ . . Sl
+ “Functional evidence of * which can

be determined objectively or by the
observer” (fever, tenderness, INncreasec

respiratory rate, etc.)”
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Look inside ¥

KUMAR
ABBAS
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BASIC PATHOLOGY

INTH EDITIC
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Sixth Edition
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