Syllabus for MD (Pathology)
Programme

A State University established by the Govt. of NCT of Delhi

@nibersity School of Medicine and Allied Bealth Sciences



‘MD PATHOLOGY

rogramme objectives
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candidate upon successful}y qualifying m the M.D. (Patho!ogy) examination should be-

Capable of offering a high quality ﬁiagnostic bpinfon in a given clj.’ﬁical situation with an
appropriate and relévant 'sample of tissue, blood, body fluid, etc. for the purpose of
diagnosis and overall wellbeing of the ill.

Able to teach and share his knowledge and, competence with others, He/she should
take up teaching assignments in Medical Colleges/Institutes.

Capable of pursuing clinical and laboratory based r4esearch. He/she should be
introduced to basic fesearch methodology so that they can conduct fundamental and
applied research. ‘

specific Learning Objectives

Cognitive Domain
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Diagnose routine an@ complex clinical problems on the basis of Histopathology (Surgical
Pathology) .and Cyt(;pathélogy spécimens, Blood and Bone Marrow examination and
various tests of Laboiratory Medicine (Clinical Patho!ogy, Clinical Biochemistry) as well as
Blood Bankin;g.(Transjfusion Medicine).

Interpret and Ecorre!éte clinical and laboratory data so that clinical manifestations of
disease can be explained.

Advice on the -appropriate specimens and tests necessary to arrive at a diagnosis in a
problematic case.\

Correlate c!_ihiéai and laboratory findings with pathology findings at autopsy, identify
discorrelations and the causes of death due to diseases (apart from purely metabolic
causes).

Should be able to ﬁteach Pathology to undergraduates, postgraduates, nurses and
paramedical staff including laboratory personnel.

o

lan, execute, analyse and present research work,

Make and record observations systematically and maintain accurate records of tests and
their results for reasonable periods of time Identify problems in the laboratory, offer
solutions thereof & maintain a high order of quality control.

Capable of safe & effective disposal of laboratory waste.

Able to supervise and work with subordinates and colleagues in a laboratory.

#sychomotor Domain

Able to perform most of the routine tests in a Pathology Laboratory including
grossing of specimens, processing, cutting of paraffin and frozen sections, making
smears, and staining.
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Able to collect specsmens by "outmely performed non-invasive out-patient
procedures such as vene-puncture, fnger—p[rlck fine needle aspiration of superficial
iumps . and: bone- marrow asp1rate5 and provnde appropriate help to colleagues
uhrfor*nmg an qusave procedure such as a bxopsy or an imaging guided biopsy.

& Perform an‘autopsyj, dissect varioijs organ chp!exes and display the gross findings.

Should be familiar with the function, handling and routine care of equipment in the
taboratory.

Artective Domain

Should be able to function as a part of a team, develop an attitude of cooperation
with colleagues; and mteract with the pataent and the clinician or other colleagues to
provide the best possabie diagnosis or opinion.

P

Always aaum {:th]Ccu nrmcxnles‘ and mamtam proper etiquette in dealings with
patients, relatives and other hea!th personnei & to respect the r:ghts of the patients
including the rxght to mf‘“ormauon iand second opinion.
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Develop commumcatlon ‘skills to Word reports and professional opinions as well as to
interact with patients relatives, peers and paramedical staff, & for effective
teaching. |

“gst Graduate Tminimg

ed on the availaple fauhtzes department can prepare a list of postgraduate experiments
aining to basic and app,hed Pathology. Active. learning should form the mainstay of
ite Trmnmn there should be lectures for postgraduates (at least 20 per year)
WGwith seminars,. - symposia, group-discussions, Journal clubs. The postgraduate students
should regularly the ward reunds of vari ous clinical departments and lean cases of interest for
discussion with the Pharmacoiogy faculty. Each college should have a medical education unit to
rate teaching resmrce material for UG and evolvmg of problem solving modules.

gene
The t‘;ree~year trami‘ng prog**amme for the M.D. degree may be arranged in the form of
mgg to different assxgnments/!aboratones for specified periods as outlined below. The
period of such ass'gnments/postmgs is recommended for 35 months. Posting schedules may be
dr“ed depenamg on needs, feasibility and exigencies. For facilities not available in the

parent institution as well as for additional knowledge & skill, extramural postings may be
undertaken.

ection/Subject Duration in months
surgical Pathology and Autopsy 14
Surgical Pathology Techniques 1
(it Haematology 8
(v}  Cytopathology | 6
(v} Laboratory Medicine 2
(VIY "ransfusion Medicine/Blood Bank 1
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asic Sciences including Immunopathology,

o

Electronmicroscopy, Mdleculér Biology,

'

Research Techniques and cytogeneties etc 1
(VIII) Elective/reorientation R
Total : 35

The training programme should be designed to.enable the student to acquire a capacity
o tearn and investigate for himself, to Synthesaze and integrate a set of facts and develop a
"EzCUiW to reason. The curncu}ar programmes and schedulmg of postings must provide the
udent with opportumtzes to aC‘neve the abopve broad | o jectives. Much of the learning is to be
umpilshcd by the student hlfnseif Imerac’c;ve dlscussmns are to be preferred over didactic
; The szudent must blend as an. mtegrai part of the important basic functions of
hing, rﬁsparch and. semce As mentloned earlier the emphasis is recommended under a
i ency programme. or iearnmg while serv;mg/workln;g. The following is a rough guideline to
various teaching/learning activities that may:be employed.

L

Collection of specimens including Fine needle aspiration of superficial lumps.

@

Grossing of specimens|
 Performing autopsies. '
= Discussions during roufine activities such as during signing out of cases.

= Presentation and w.ork—up of cases including the identification of special stains and
ancillary procedures needed.

s " Clinico-pathological conferences.

» Intradepartmental and interdepartmental conference related to case discussions.
= Conferences, Seminars, Continuing Medical Education (CME) Programmes.

s Journal Ciub.

s Research Presentation:and review of research work.

= (uest and in-house lectures.

= Participation in workshops, conferences and presentation of papers etc.

s 'Labora‘tory~work,

¢ Use and maintenance of equipment.

¢ Maintenance of records.

&

Teaching undergraduates and paramedical staff.



Thesis, to be submitted by the camﬁadam at Eeasm 6 months before the date of
~gmmencement of the theory exammafcmn. i
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{Theory)
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General Pathobgy, Pathophysiology, Immunopathology and Cytopathology

Systemic' Pathoﬁogy :

Hematology, Transfusion Medicine (Blooﬁ banking) and Laboratory Medicine

Recent]Advancés and appliedgaspects

i s#d‘bm:\mmsg

The practical examin‘aﬁtéon-shomd consist of the following and should be spread over two days.

Clinical Pathulogy Dlscussmn of a clinical case history Plan relevant .

i
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Haematology:

Transfusion:

Medicine

Hisﬁ@pathbiégy:

Cytopathology

Autopsy:

Gross Pathology

Basic Sciences:

Invest ga’uons of the above case Two investigations
Shouid be performed mdudmg at least one biochemistry exercise.
: Compiete urmalysas

Discuss haemato?ogy cases give the relevant history

Pi relevant mvesttgatxons Perform complete

hemogram and atleast two tests preferably including

;odguiatlon exercise I Tden’c fy electrophoresis strips, osmotic
fragility charts etc. Examine, report and discuss around ten
cases given the history and relevant bold smears and/or
bone marrow aspirate smears

:;Perform b!ood grouping

Perform the r;ecessary exercise given a relevant history
Examine, repbrt and discuss ten to twelve

%;{istopathoiogy and three to five cytopathology cases given the

relevant history and slides Perform a haematoxylin and Eosin stain
and any special stain on a paraffin section Report on a frozen
section

Given a case history and relevant organs (with or without slides)
give a list of anatomical diagnosis in a autopsy case.

Deécribe findings of gross specimens, give diagnosis and identify
the sections to be processed

Identify elecronmicrographs Identify gels, results of PCR,
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%immdnoiogicaii tests fincluding staining for direct/indirect
[immunofluorescence | Identify histochemical and
smmunohlstor‘hemlstry stain

All practical exer(:lses are to be eva!uated Jomdy by all the examiners. An oral question
Answer session ShOUld be! conducted at the end of each exercise.

(a) : ‘ Vl\/a:on dissertation and research methddo!ogy
(b) - General Viva-Voce
COURSE CONTENT

The study: of Pathologic Anatomy mdudes all aspects of Pathology as encompassed in the
braches of General and System!c Patho[ogy Only the, broad outlines are provided.

A) General Path@iﬁgy‘

Normai cell and t;ssue structure and function. The changes in cellular structure and function in
ase. Causes of dzsease and ltS pathogenesxs Reaction of cells, tissues, organ systems and
ody as a Whole to various sublethal and lethal injuries.

B8) Systeméc Féthcﬁdgy:

The study of normal s*ructure and function of various organ systems and the
uLUUpdEhOQGHES!S gross and mi croscoplc asterations of structure of these organ systems in
sease & functional; corre!auon with clinical features.

Haemaﬁt@ﬁéﬁgy

Et,}

The study of Haemétology includes all aspects of the diseases of the bicod and bone
marrow. Thls Would involve the study of the normal, and the causes of diseases and the
changes thereof |

3. Labora'tory3Medicine§(Ciinicai Bioch;emistry/Clinical Pathology including Parasitology).
4 Transfusion Medicine (Blood-Banking).

In the following fields the student is expected to acquire a general acquaintance of
techniques and principles and to interpret data

a; Immunopathology

b) Electron microscopy

¢} Histochemistry

d) Immunohistochemistry
e) Cytogenetics

f) Molecular Biology

g) Maintenance of records

h) Information retrieval, Computer in medicine.



It is difficult to give a precise outlme or the Course Content for postgraduate training. A
o5t q aduate is supposed to acqulred n@t only professmnal competence of a well-trained
spedcialist but also academic mater‘ry, a capacity to reason and critically scientific data as well as
to keep himself abreast of the latest deve!opments m the field of the pathology and related

ences. A brief outline of what is expected to be learnt during the MD course Is given under
1 head. ; i : ] _‘ o
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Surgical Pathology

Knowledge
¢ The student should be able to demonstrate an understanding of the histogenetic and

patho-physiologic processes associated with various lesions.

s Should be able to ic‘l'ehtify prob{emsiin the !abdratory and offer viable solutions.

s Given the dfnical ‘arild operative data, the student should be able to identify, and
systematically ‘and accurately descnbe the :chief gross anatomic alterations in the
surgically removed speCImens and be able to, correctly diagnose at least 80 percent of

the lesions received on an-average day from the surgical service of an average teaching
hospital, :

¢ A student should be able to demonstrate ability to perform a systematic gross
examination, of ‘the ﬁssues mdudma the takmg of appropriate tissue sections and in
spedial cases .as. in mtesrmai mucosa! bnops&es muscle biopsies and nerve biopsies,
demonstrate the orlentatxon of tissues in paraffin blocks.

» The student should be able to identify and systematically and accurately describe the

chi htstomorpho!ogxc(ji alterations in the tissue received in the surgical pathology
serviCe. He/she ShOLId also correctly mterpret & correlate with the clinical data to
diagnose at least 90% of the routme surglca! material received on an average day.
He/she should be aba\e to diagnose at least 75% of the classical lesions being commonly
encountered in the' su rgical pathology service without the aid of the clinical data.

s Be conversant the automatic tissue processing machine and the principles of its running.

¢ Process a tissue, make a paraffin block and cut sections of good quality on a rotary
micrctome.

= Stain paraffin sections with at least the following:
0 Haematoxylin and eosin
(i) Stains foricollagen, elastic fibers and reticulin
) Iron stain
(iv)  PAS stain
{v) Acid fast stains

(vi)  Any other stains needed for diagnosis.
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«  Demonstrate undersjtandihg of the; principles iof:
iy Eﬁxati,én of tiss];ues
(:ii) ; ;processing of tissues for ésection cutting
(i) gsectk;)n cutting and maintenance of related eg'ijibment
| (iv) ;‘differ;en'tia! (Sgé)ecial) stairgls and their utility

« Cut a frozen sectionf using freezmg microtome/cryostate, stain and interpret the slide in
correlation with the §ciinic$l data ptovided, and correctly diagnose at least 75 per cent of
the lesions within 15 minutes. Perform fat stain on frozen section.

« Demonstrate the uni:fersténding oﬁ the utility of various immunohistochemical
Stains especia.ii:,y in t:he dia}gnosis of tumour s@;btypes.
Autopsy Pathology

Knowledge

!

&

Should be awaré of the techniqué of autopsy.

»  Should have: sufficient understanding of various disease processes so that a meaningful
clinico»patholégica‘i; correlation can be made.

¢ Demonstrate =abiiit§/ to perform a complete autopsy independently with some physical
ass‘istance‘,; correct!;y following the prescribed instructions. Correctly identify all major
lesions which have caused, cr .contributed to, the patient’s death on macroscopic
examination alone! on microscopy in at least 90% of the autopsies in an average
teaching hospital.

» In _i:)laces;v.:vhgre,n(;)n*mgdico legal autopsies are not available each student/candidate
should be made to idisseCt organs from at least five medico-legal autopsies.

«  Write correctly andjsystematically Provisional and Final Anatomic Diagnosis reports.
Cytopathology
Knowledge

¢ Should possess the background necessary for the evaluation and reporting of
Cytopathology specimens.

* Demonstrate familiarity with, the following, keeping in mind the indication for the test.

(1) Choice of site from which smears may be taken (as in the case of vaginal
smears)

(i) Type of samples.

(i) Method , of obtaining various specimens (urine sample, gastric Ssmear,
colonic lavage etc.

(V) Be conversant with the principles, and preparation of solutions of stains.
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Indepen‘dently brépareifand staih good Guéiity smears for cytopathologic examination.

Be conversant W!Th the techmques for concentration of specimens: i.e. various filters,
(,DPU’ITLge and cytocentmuge |

Iﬂdependently be able, to pert *orm fine needle aspiration of palpable superficial lumps
in patients; make good quality smears, and be able to decide on the type of staining
in a given case f

Given the ’elevant clinical data, he/she should be able to independently and correctly:
(M Evaluqte hormonal sta*us in all cases as may be required.

(i) Dlagnose the statu !s of malignancy or otherwise in at least 75% of the
cases ,received in a ,rouune laboratory and categorize them into negative,
mconclus;ve and posnt

(i) | ;Demonszrate ability i m the techn ique of screening and dottlng the slides for
?suspscxous cel!s

(iv) - ;Ind!cate correctly the type of tumour if present, in at least 75 % cases.

(v) | ;Iden‘tnFy with reasonab!e accuracy the presence of organisms, fungi and
S parasntes in atleast 75% of cases.

Haematology

Knowledge

Skills

@

Qhould demonstrate the capability of utilizing the principles of the practice of
ji“iaematok‘)gy for the planning of tests,, interpretation and diagnosis of diseases of
the blood and bone marrow,

Should be conv_fersant with various equipments used in the Haematology laboratory.
Should have Knowledge of automation and quality assurance in Haematology.

Correctly plan @ strategy of: investigating at least 90% of the cases referred for
special investigations in the Hematomgy Clinic and give ampie justification for each
step in consideration of the relevant clinical data provided.

Correctly and mdependentiy perform the following special tests, in addition to doing
the routine blood counts:

(D) Haemogram including Reticulocyte and Platelet counts.
(i) Bone marrow staining including stain for iron
(i)  Blood smear staining

(iv)  Cytochemical characterization of leukemia with special stains like
Peroxidase, Leukocyte Alkaline Phosphatase (LAP), PAS, Sudan Black, etc.



(v) Hemo!yt:c anemna proﬁie mciudmg Hbf, Hb electrophoresis etc.
(vi) Coagulation prof‘e urmudmg PT, <APTF FDP.
(vii) B!V’ aspnratlon and BM biOpS\/

s Demonstrate fdmxhanty with the principle and interpretation of results and utility in
diagnosis Of the followmg

(0 Plateie}j functlon tesf:s mcludiné platelet aggregation and adhesion and
PF3 release

(i) Thrembophi!'a proﬂe Lupus anticoagulant (LSC), Anticardiolipin
Antxbody (ACA), Activated Protein C Resistance (APCR), Protein S (Pr S)
and Antithrombin III T(ATID)

@iy o Immudopheno typing of leukaemias
(v) Cytoge‘:netics

\

= Descnbe accurately the morphologic fndmgs in the peripheral and hone marrow
smears, ldenﬂfymg and quantitating the morpholog:c abnormalities in disease states
and amvmg at: a correct dlagnosxs in at least 90% of the cases referred to the
Haematoiogy c!mzc given the re}evant clinical data.

Laboratory Macﬂacme
Knowledge , .

[

Possass %nf%\%’édce of the normal range of values of the chemical content of body fluids,
.Dlgn' cance of the astered values and its interpretation.

= Possess ;<nc;wiedge_ olf the principles of following specialized organ function tests and the
relative utility and limitations of each and significance of the altered values.

(i) Renal function test

(i) Liver function test

(iii) Gastr‘ic and P‘ancreatic function
(iv) Endocrme functlon test

{v) Tests for malabsorpﬁon

= Know the principles, advantages and disadvantages scope and limitation of
automation in laboratory.

= Know the principles and methodology of quality control in laboratory.
Skills

» Plan a strategy of laboratory investigation of a given case, given the relevant clinical
history and physical findings in a logical sequence, with a rational explanation of
each step; Be able to correctly interpret the laboratory data of such studies, and
discuss their significance with a view to arrive at a diagnosis.
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¢ Demonstrate faml!!ar!ty Wi‘ch and ‘SLCC ssfully perform

a. Routlnej Urmal\/SIs andudmg Physmal Chemical and Microscopic,
examination of the seu;ment

b. Macroscopxc and microscopic exammatlon of Faces and identify the ova
- and cysts of common parasites.

c. A comp’ete exammat!on physical, chemical and cell content of
‘\,erebrospm ‘l Fluid (C, S.F), Pleural and Peritoneal fluid.

d. Semen analysis.
e. Examinetion of Peripheral Blood ;for the commonly occurring parasites.

e Independently and correctly perform at least the following quantitative Estimations
by Manual Techmques and / or Aeton"aLed Technigues.

i

Blood urea

Z. Blood sugar

3. Seruij’roteinsj total & fractional
4. SefunﬁfB‘,:iHr‘ubin;E totalf‘& fractional

Serumlamylasé

Ul

s Demonstrate fammarlty with the followmg Quantitative Estimations of blood/serum
by Au Lomated Techn iques. ‘

Serum cholesterol, Umc acid, Serum Transaminases (ALT and AST/SGOT and SGPT). Etc.

= Prepare standard solutions and ireagents relevant to the above tests, including the
preparation of normal solution, molar solution and Buffers. '

e Explain the principle of Instrumentation, use and application of the instruments

commonly usedin the labs e.g.

Photoelectric colorimeter, Spectrophotometer, pH meter, Centrifuge, Electrophoresis
apparatus, ELISA Reader, flow cytometer,

Transfusion Medicine (Blood Banking)

Knowledge

Students should possess knowledge of the following aspects of Transfusion Medicine.

@

®

Basic immunology

ABO and Rh groups

Clinical significance of other blood groups

Transfusion therapy including the use of whole blood and RBC concentrates.

Blood component therapy.




= Rationale of pre-transfusion ‘testing. |

« Infections transmitted in blood.

¢ Adverse reactions to trensfusion of blood and components

= Quality control in blood bank
Siills

Student should be ab!e to correctly and independently perform the following.

s Selection and bleea'ng of donors

s Preparation of blood ‘cqmponent i.e. Cryoprecipitates, Platelet concentrate,
Fresh Frozen Plasma, Sihgie DfonorxPlasma, is\ed Blood Cell concentrates.

« ABO and Rh grogp'mgf

¢ Demonstrate famihanty with Antenatal and Neonata! work

1. Dlreet antlgloauim test

N

Antibody Screening and titre

SQIECUOH of b!ood for exchange fransfus’ion

€8]

¢« Demonstrate famzllar!ty with pr.nCIpae and procedures involved in

(i Resofv'ng ABO grouping problems.
(i) lIdentiﬁc‘;ationv of RBC antibody.
f(iii) ; ‘Investigjation"of transfusion reaction.
| (v)  Testing éof blood for presence of
‘(a) | ‘H_:BV (Hepatitis B Virus Markers).
(b)  HCV (Hepatitis C Virus Markers)
(c) HIV (Human Immunodeficiency Virus Testing)
(d) VDRL

Easic Sciences (in relation %‘m Pathology)

aj immunopathology

knowledge

& Demonstrate familiarity with the current concepts of structure and function of the
Immune system, its aberrations and mechanisms thereof.

(in) Demonstrate familiarity with the scope, principles, limitations and interpretations of
the resuits of the following procedures employed in clinical and experimental studies
relating to immunology.
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Radioimmuno assay

 HLA typing
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(i)  Interpret.simple immunological tests used in diagnosis of diseases and in research
orocedures

i. Immufnoeiectrophoresis
2. .Immujnoﬂuorescencje techniques especially on kidney and skin bipsies
3 Anti—r{uciea;r Factor {ANF}
4. Anti- neutroph;l cytoplasmic antibody (ANCA)
) Electron Mﬁwmccpy
Knowledge 1

(0 demonstrate . famx!sar'ty with Principles and techmques of electron microscopy and
the - workmg :of. an electron microscope’ (including Transmission and Scanning
iectron mzcroscope TEM and SEM)

{n Recogmze the appearance of the ﬂormal subcellular organelles and their common
abnormahtles (when provided with appropriate photographs).

Enzyme Histochemésiw
Knowledge .

Should be familiar with the p"rinciples use and interpretation of common enzyme histochemical
procedures (Alkaline: Phosphatease Acid Phosphatase, Glucose-6-Phosphate Dehydrogenase, .
Chiloroacetate Esterase.

4} Immunohistochemistry
Knowledge

Demonstrate familiarity with principles and exact procedures of various immunohistochemical
stains using both PAP (Peﬁoxidase—antiperoxidase) and AP-AAP (Alk. Phosphatase-anti Alk.
Phosphatase) ABC (Avidin-Biotin Conjugate) System; employing monoclonal and polyclonal
antibodies. Be aware of the limitations of immuno his to chemistry.

Skills (desirable)

Be able to perform immunohistochemical staining using paraffin section with at
least one of the commonly used antibodies (Cytokeratin or LCA) using PAP
method.

a} Molecular Biology
Knowledge

Should understand the principles of Molecular biology especially related to the
understanding of disease processes and its use in various diagnostic tests.
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Should be conversant wth the pnncrple & steps and interpretations of a

P{oymerase Chaln Reaction (PLR Western Blot, Southern Blot, Northern Blot and
Hybndlsatlon proceaures) |

cytogenetics

Knowledge

Demonstrate ffami!ieirity with fmethods ()Ff Karyotyping and Fluorescent in
-situ Hybridisation (FISH).
Tissue Culture |

Knowledge

Demonstrate famrharrty wrtn ‘methods of tissue culture.

Prmcapses ef Medzca! Statretrcs
i i
Kncwiedge ‘

Demonstrate famllxanty wath xmportance of stadstrcai methods in assessing data from
patrent material and expenmentai studies.




