Introduction to principles of
pathology MB CH B 3 and BDS 3
Introduction to General Pathology



Objectives

General introduction

To discuss expectations on Lectures, Tutorials,
Demonstrations

To discuss clerkship requirements — bench
demonstrations-tools, tests, etc

To present recommended reading materials,
references

Continuous assessments, Exams and exam
rules



Pathology

e This is the study of disease
Latin= pathos (disease) logos (study)
 General Pathology

 Anatomic Pathology: physical (Gross),
Microscopy (Histology/Cytology=
histopathology ; cytopathology)
manifestations of disease.

e Other aspects, haematology, blood
transfusion, clinical chemistry, immunology.



Cytopathology= cells




Cytopathology=cells




Histopathology

Histos- tissue
Core biopsy
Incisional biopsy
Excisional biopsy

Depends on access of the organ and the
indication for the biopsy



Gross






Presenter
Presentation Notes
Histological features in malignancy
- Multinucleation
- Pleomorphism
- Loss of polarity



immunohistochemistry

Cell markers based on lineage- lymphoid,
epithelial, neuroendocrine, soft tissue, etc

Supports typing

Treatment- e.g breast and lymphomas

Prognosis



Molecular markers

 Cytogenetics- identify genetic abberations
associated with tumours- E.g- cmyc Burkitt
lymphoma

* Philadelphia chromosomeABL - seen in
Chronic granulocytic leukaemia



Autopsy

e Similar to dissections at anatomy

e Differences: aim of dissection is to determine
cause of death

e Just like in anatomy, this is your greatest
teacher.









Recommended reading materials

Robbins Pathologic Basis of Disease
_ecture notes,

Peer reviewed journals eg Modern Pathology
MUSEUM

Please, No to ‘Okell’s Notes’!



Assessments

 Continuous assessments
— CATS —MCQ, ESSAY
e Examinations (MUST HAVE ATTENDED
CLERKSHIP, ALL LECTURES)
— MCQ
— ESSAY
— SPOT



Conclusion

Attend all classes, lecturers, clerkship, tutorials.
Participate as much as possible

Read recommended books, at least 4 hours per day
of personal reading

Read in advance of the lecture
Foster group work.
edwin.walong@uonbi.ac.ke

Rogena emily@uonbi.ac.ke
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Wednesday 6" January, 2010

INTRODUCTION TO PATHOLOGY

e This is the basis for understanding disease and principles of its treatment

PATHOLOGY
Definition: Scientific study of disease, its cause [etiology] and effect of disease
on the human body
e Study of structural and functional changes in cells, tissues and organs
that underlie disease
e Explains WHY and WHEREFORES of signs and symptoms manifested by

patients, providing sound foundation for rational clinical care and therapy.

TECHNIQUES USED

e Molecular (Helps know what went wrong, genetic, mutation etc)
e Microbiologic
e Immunologic

e Morphologic

Pathology is divided into;
1. General pathology

This is the basic reactions of cells and tissues to abnormal stimuli that underlie

all diseases e.g. inflammations (Infective and non infective)

2. Systemic pathology
Specific organs/systems and their pathologies e.g. respiratory system having

pneumonias, pulmonary thromboembolism, bronchogenic carcinoma, urti





(upper respiratory tract infection) etc

DISEASES

Definition

Knowing the meaning of the term diseases which means a state of not being
normal producing undesirable effects to the normal functioning of the body
Aetiology

The cause of disease, either genetic or acquired

Pathogenesis

Mechanism of development sequence of events from initial and state of
expression of disease (clinical presentation)

Morphologic

Structural alteration in cells and organs

Clinical Symptoms

Functional consequences

Disease Management

Management of disease more important in clinical disciplines and other

branches of pathology

BRANCHES OF PATHOLOGY

e Anatomic pathology having
v Cytology
v" Histopathology and

v" Electron microscopy
e Hematology
e Clinical chemistry
e Immunology

e Forensic pathology





Tuesday 12" January, 2010 Dr.

Gacil

FORENSIC PATHOLOGY

Terminologies

Health: Applies to the general condition of a person or individual and in this case

talking of all aspects of an individual; WHO — 1948 Definition of Health:

State of complete physical, mental and social wellbeing and not the

mere absence of iliness or infirmity
The human being has to be completely functional and with normal and
efficient metabolism

Aspects of health include examples like reproductive health, mental

health, physical health etc
The classification of health and diseases is captured by international

classification of diseases where all diseases are put in one category and

eases when the issues of health are being discussed.
Health is achieved through many factors and is a combination of

physical, mental, emotional as well as social well being or even spiritual

well being

Out of this definition, there is what is referred to as determinants of health

Determinants of Health

Lorde has put forward the 4 determinants of health namely:

Human biology; The basic unit of a human being is a cell, a combination
of tissues, organs, organ systems then the human body

Environment; What is surrounding the organisms/human being and is of
importance because an organism cannot survive in unfavorable
environment. The two interact

Lifestyle; Implies the day to day living of an organism. This is an aspect of
health determined solely by an individual. How healthy one is determined
by a person e.g. smoking affiliated diseases, CHD (coronary heart

diseases) due to high levels of cholesterol and bad lipids (poor diet), liver





cirrhosis to alcoholics, sexually transmitted disease due to promiscuity

e« Health Care Services/Provision; How well an individual is or society in
general depends on provision of health care services. Developed
countries have good health care services and cannot be compared to the
3" world countries, the so-called developing countries

There are various factors that are important in maintaining health;

e Social activity; The personal health of an individual is partially dependent
on social interaction with other people which in one way or another may
affect your health. Maintenance of a strong social relationship has a link
with good health and this is associated with increased productivity as
well as a positive attitude towards life.

e Hygiene; This is the practice of keeping the body in a clean state so as to
prevent infection as well as ilinesses. This maintains health and involves
avoiding contact with infectious agents

e Stress Management; There is a relationship between psychological and
physical illnesses therefore the element of stress is important. Prolonged
psychological stress is likely to affect the health of an individual therefore
stress management application methods to reduce stress or to cope with
the stress is an important aspect of health

e Health Care Provision; Prevention, treatment as well as management of
Illnesses or diseases help to maintain health. Through the provision of
health care, there is preservation of both mental and physical wellbeing
and this is effected through provision of medical, nursing as well as

related areas of medicine

Medicine

Definition: Medicine is derived from the latin word Medic/ina which means the art
of healing and therefore in a simplified manner, medicine is defined as the art
and science of healing which encompasses a wide range of health care practice

that has evolved to maintain and restore health.





In medicine, health science is applied, biomedical research and also technology

to diagnose and treat injuries and diseases. In diagnosis, it is the steps taken to

determine what the iliness is all about. Any good treatment is only followed by

good diagnosis. Pathology is all about diagnosis.

Medicine covers many fields including;

Law

Surgery; related to operations

Obstetrics and genecology

Pediatrics; dealing with children

Internal medicine; concerned with diagnosis of ailments of internal

organs

Definition: A set of rules which are put in institutions so as to guide the running

of governments, institutions or even the day to day activities of individuals. Law

Is when certain norm or procedures are put in place to govern our day to day life

It provides methods for administration as well as punishment for those who do

not follow the established rules of conducting themselves. Every society has a

certain set of rules which must be followed to the latter and these rules and

regulations are the ones referred to as law.

Law is a means that mandates what procedures are to be followed in a

particular context and therefore just like in medicine, there are many areas of law

to mention but a few. For examples there is;

Criminal law; has something to do with the punishment of those people
who have not followed certain rules and regulations

Property law; defines the rights and obligations related to the transfer and
the title of personal property.

Administrative law

Constitutional law

Civil law etc





There is a close interaction between law and medicine and this is referred to as
forensic medicine. The word forensic is derived from a Roman word, Forensis,
and is a short form of the term ‘of #e forum’ In the old Roman Empire, those
who made decisions used to sit in the market place and would come up with
rules and regulations. Out of those meetings the word of the forum came up due

to discussion of the law

Forensic Medicine

Def: This is the application of the knowledge of medicine in certain legal matters
When certain knowledge of medicine is applied, i.e. knowledge of all branches of
medicine so that certain legal issues can be solved, then this is the practice of
forensic medicine.

Certain words are used interchangeably with forensic medicine e.g. Medical
Jurisprudence. Much as these terminologies are used interchangeably, some
countries divide the two terms. Medical jurisprudence has at times been defined
as the legal aspects of practice of medicine.

Out of the medical practice because to err is human, the practice of medicine is
also to some extent a risk to the general public. Hence medical practitioners
have to operate within a given norm and lack of that is considered as
malpractice or deviation from the norm. Doctors can not only malpractice but
can also abuse their practice despite the knowledge of knowing what is
expected of them e.g. when health care providers help women to procure an
abortion. However, in some countries this is not an illegal practice.

Some practices may not be illegal but may be unethical. This brings about the

topic of medical ethics

Medical Ethics

Def: These are moral principles that govern the practice of medicine.
These principles are not only important to doctors but to all health care

providers but more emphasis is put to doctors hence the need to take the





Hippocratic Oath. There is a certain distinction between ethics and law. Some
principles may be lawful but are unethical.
One of the ethical principles is that;

e Doctors must always respect the autonomy of the patient, their values

and must not be judgmental.

« A doctor or healthcare provider must not inflict any pain, damage or harm
to the patient.
e Every healthcare provider has a positive duty towards their patients. All

knowledge must be applied towards betterment of the patient.

e There must be justice or fair treatment to all patients. A doctor must not
choose their patient in terms of any demographic traits, whether narrow
or broad.

Forensic Medicine

The most important thing in forensic medicine is that it creates a mutual
understanding between medical, legal as well as law enforcement agents. In so
doing, it enhances the efficiency and delivery of the legal system in protecting
and promoting the civil as well as human rights of all people.

Forensic medicine can be broadly divided into two categories. The two areas are
closely interrelated though they are divided into two;

g Clinical forensic medicine

s Forensic pathology

Clinical Forensic Medicine

Deals with examination of living individuals in matters that may relate to law; in
most cases it involves the medical personnel, the law enforcement agents and in

particular the police as well as the judiciary.

The most important thing to note is that the individual under study is alive. For
example in instances of sexual abuses, the health care provider does a thorough
examination to provide the police with enough evidence that will be presented in

a coat of law. Another example is a case of assault (domestic violence among





others). Another example is human rights abuses e.g. the army beating people

up, detention in camps or prison harassment

Forensic Pathology

Involves investigation of death and again it is an interaction between the legal
system i.e. law enforcers and judiciary. This is practiced by pathologists who
have passed through general pathology then major in forensic pathology. Some

specialties referred to as forensic science include;

» Forensic toxicology: The study of poison and harmful substances to the
body

» Forensic anthropology

g Forensic entomology

» Forensic odontology

» Forensic radiology

* Forensic identification

There are other areas considered to be forensic science that work hand in hand
with pathology and include areas such as;

2 Ballistics: The study of firearms and their effect on the body

* Physical evidence: Comes through forensic science

The area of forensic medicine involves investigation as well as medical-legal
management of certain aspects of medicine e.q.

* Areas of interpersonal violence like sexual abuse, child abuse, domestic
violence, spouse abuse etc

g The abuse of the elderly

Other areas that are important include;

g Threats to public safety e.g. terrorism, mass disasters like buildings
collapsing, fires etc

» Alcoholism and drug abuse in relation to driving and handling of public
vehicles and heavy machinery

» Torture and incarceration





» Accidents, suicide cases as well as homicides are also important as well
as forensic pathology is involved

Origin and Development of Forensic Medicine

The law-medicine relationship can be traced back to 4,000BC but there was no
proper paper work. By around 3,000BC, it is on record that Egyptians used to
have a strong legal and medical system and a gentleman by the name Imhotep
(2980BC) was both the chief justice as well as the chief physician to the then
Pharaoh of Egypt (Pharaoh Zoster) and by then he was considered so high that
he was termed as the ‘god of medicine’ and was the 1% medical-legal expert.

The ancient Egyptians were subject to legal provisions and a doctor could be
punished for giving the wrong treatment. They knew how to preserve bodies by
the process of mummification. Criminal abortions were recognized and the
punishment was capital. Thou shall not encourage abortion.

Around 2,000BC — 1,000BC, there was the code of Hamulabi which was not only
legal but had medical issues and was able to elaborate both legal and medical
practice norms. It was written by the King of Babylon in 2,100BC and had
recognized certain civil as well as human rights. It was criminal for any doctor to
give any wrong treatment. If you dint know you had better leave them to die.
Between 1,000BC and 50BC, this was the Roman Empire. Rules and regulations
were published and the issue of Amiicus curie a latin word meaning ' friends of a
court’ that helped in judgment making. During the Roman Empire, the legal
system utilized the medical expertise for legal decisions. It was during the
Hippocrates (460BC — 350BC) that medical ethics were born and is referred to
as the ‘Father of Modern Medicine'. He could discover certain causes of sudden
death and he discovered matters affecting the heart would always kill the

patient.

Aristotle (380BC — 320BC), he is considered as the 'father of modern family
planning' he advocated for the control of human population through abortion

before the fetus became ‘animated'. He advocated that men should not





procreate beyond the age of 70 and 50 for women. It was around this time and
within Roman Empire that the 1% C-Section was performed and 1% person to be
born in this way was Julius Caesar hence the name of the operation.

Around this time again in the Roman Empire they came up with certain rules and
regulations considered to be the 1% laws to the people hence the Justinian Code
of Law. It prescribed the regulation of medical practice and imposed certain
penalties if there was malpractice of medicine. It also recognized the expert
testimony in the courts and it is out of the Justinian Code that physicians were
not considered to be ordinary withesses in a court of law but would give
judgment rather than testimony.

Issues would be discussed by doctors and judges and would involve;

» Mental ilinesses
s Poisoning
g Rape etc

Around 5" -10" AD, the so called Justinian code was replaced by the Bavarian
Code, closely related to Justinian code and recognizes the importance of
medical expertise in a court of law. Between 11-12" Century AD, Fredrick Il came

up with conditions necessary for somebody to become a doctor;

* 21years of age and above
» Had to be a male
» Had to be legitimate

» Study logic
* Study medicine for a minimal period of 5 years according to the teachings

of Hippocrates and Galen

s Serve 1 year as an apprentice (internship)
* Take an oath of service
» Be always available any time of day or night

Between 12" and 15" Century, it was made mandatory to have an inquest (a
judge or magistrate would sit and listen to circumstances surrounding a death)

In every case of sudden death. It was around this time that the then Pope
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Innocent Il appointed doctors to be appearing in law courts so as to examine
and also give opinion to cases of injury.

At 1300AD, the Pope gave the right for postmortem to be done. The 1% was done
in Italy in a City called Moldova in 1374AD.

In 17" Century, the Bavarian was replaced by the Caroline Code to regulate
legal-medicine. Most changes in forensic medicine occurred between the 17"
and 18" Century and most universities were able to establish forensic medicine
in their institutions; in the University of Edinburgh under Professorship of
Andrew Duncan and forensic medicine became an established science.

Other developments came in the 19" century including implementation of
McNorton Law saying if death was caused by an unsound mind then the person
was not held accountable. Alfred Taylor, an English legal expert practiced in the
late 19" Century and became a Professor in medical jurisprudence at the Gabes

Hospital and published a book in 1865 and is still used in forensic medicine

INTRODUCTION TO CYTOPATHOLOGY
Dr. Lucy Muchiri Wednesday 13" January, 2010
Principles of Abrasive Cytology
- Direct sampling of wide area of abnormality with abrasive sampling
device such as a brush
» Use of fibre-optic instruments to reach internal organs such as a

bronchioaveolar lesion, a papillary tumor in the urinary bladder etc

* Cells better preserved than in exfoliated samples
g Brushings e.g. Bronchial brushings

Respiratory Cytology

» Of historical significance

g Earliest demonstration of lung cancer diagnosis by exam of exfoliated

11





cells

* Donne and Walsh — separately noted exfoliated cells occur in sputum in
1845

- Hamplen 1919 diagnosed /2 lung cancers on sputum

- 1970s and 1980s improved bronchoscope and imaging technigues

Sampling: 5 Major Techniques

» Sputum — oldest/fundamental technique

* Bronchoscopic techniques; Bronchial brushing, washing and
broncho-alveolar lavage

» Needle aspiration techniques under guidance or during bronchoscopy

Choice of Technique

» No technigque more superior

» Choice dependent on physician preference, patient status and location of
lesion

» Many similarities, but important differences in morphology of cells

obtained by different techniques e.qg. freshly obtained and smeared sputum and
blended sputum

Most common sites aspirated in our clinics

» Breasts

» Thyroid

» Lymph nodes

* Salivary glands

With imaging,

» Liver

» Lung

Complementary Techniques to Cytology
- Immunocytochemistry
» Flow cytometry

* Electron microscopy
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