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1. 
INTRODUCTION 
The training in Pathology is the base required to gain subsequent adequate training in its other sub-specialties. Training in Pathology is enough to deal with the majority of day-to-day problems. The specialists in Pathology can also effectively screen the selective few proportions of patients who require sub-specialists, both in acute and chronic setting. The training in Pathology in the National Academy of Medical Sciences will be done in the affiliated hospitals, mainly in Bir Hospital. The program of training in Pathology will be started with involving the hospitals, where there are more than seven postgraduate degree holder Consultant level manpower, having adequate medical facilities. Apart from that students will be sent on rotation to specialized posting. Later on with increasing facilities in other affiliated hospitals of the National Academy of Medical Sciences, they will also be included in the program. The subject committee will comprise of the faculty members working in the Pathology from the affiliated hospitals. The subject committee will meet at least every 2 months in the fixed date or day as decided by the members, so that it would be held regularly. 

2.
GOALS
2.1 
To train specialist with adequate knowledge, attitude and skills

2.2 
To develop qualities of initiatives, creativity, sound judgment and logical deduction so as to provide academic leadership in Pathology.

2.3 
To develop skills of critical analysis of scientific literature.

2.4 
Be conversant with recent advances in Pathology.

2.5 
To develop skills in thesis writing.

2.6 
To develop skills in research.

2.7 
To develop skills as a teacher or trainer of the health team.

3. 
OBJECTIVES

At the end of the course of study the candidate should be able to 

3.1 
Explain the pathophysiology of diseases.   

3.2 
Diagnose and manage all problems concerned with Pathology.

3.3 
Review scientific literatures; undertake critical analysis and present scientific papers.

3.4 
Undertake Pathological research.

3.5 
Educate members of team working with him or her.

4. 
Entry Criteria 

General entry criteria of National Academy of Medical Sciences for MD/MS program are applicable, which is as follows.  

· Candidates should have MBBS or equivalent degree recognized by the Nepal Medical Council. 

· Candidates should have minimum two years of work experience in Government, University or other similar recognized hospitals after temporary registration with Medical Council.

· Candidates should achieve minimum 50% marks in the written MCQ type entrance examination. 

· For selection of the candidates, 60% of the marking would be as per the markings of the written examination, and rest 40% would be given as followings: 

· Experience in remote areas as per the classification of Ministry (2 years X maximum number 10%): 20%.
· PG diplomas from a recognized university in the concerned subject only (Diploma holder in one subject can not apply in other subject): 5% 
· MBBS or equivalent ( ( 75%: 5; ( 60%: 4; (50: 3): 5% 
· ISc or equivalent or certificate in health sciences ( ( 60%: 5; ( 45%: 4; (45: 3): 5% 
· SLC or equivalent ( ( 75%: 5; ( 60%: 4; (45: 3; (45: 2): 5% 
5.
Terminal competency
Candidates

      Histopathology -

· Should be able to identify, describe the gross anatomic and microscopic alterations of the surgically removed specimens.

· Should be able to explain the Laboratory techniques and principles and perform the procedures in Laboratory.

Cytopathology -

· Should be able to diagnose the morphological changes in cytological specimens.

· Should be able to explain the Laboratory techniques and principles.

· Should be able to do Fine needle aspiration (FNAC) of superficial lumps and their interpretation and diagnosis.

Haematology -

· Should be able to do haematological procedures including bone marrow aspirations.

· Should be able to explain , interpretation diagnose the morphological changes in peripheral blood and bone marrow.
Clinical pathology -

· Should be able to supervise and run -

a. Clinical microbiology.

b. Clinical biochemistry.

c. Transfusion medicine (Blood bank).

d. Immunopathology (Serology).

· Should be able to explain and interpret the techniques and principles of 

a) Histochemistry.

b) Immunohistochemistry.

c) Enzyme histochemistry.

d) Polymerase chain reactions ( PCR ).

e) Immunofluorescence.

f) Fluorescence insitu hybridisation

g) Electron microscopy

h) Tissue culture.

· Should be able to explain basic principles of 

a) Cytogenetics.

b) Molecular biology.

c) Medical statistics and maintenances of record.

d) Information technology..

Frozen section - 

· Should be able to know the principles, procedures and interpretation.

6. COURSE CONTENT

6.1  Histopathology

· Laboratory techniques, tissue processing, sectioning, staining, fixatives, hematoxylene / eosin staining, histokinette microscopy and laborary safety measures. 

· Grossing techniques

· Pathology of gastrointestinal system, hepato billiary system, cardiovascular system, respiratory system. 

· Pathology of renal electrolyte system, reproductive system, endocrine and metabolic disorders.

· Frozen section 

· Teaching / learning activities 

· Pathology of musculoskeletal and neurosensory systems and eye, ENT and skin.

· Special stains

· Museum technique

· Teaching / learning activities 

6.2  Histochemistry.

· Enzyme and immuno histochemical procedures 

6.3 Autopsy Pathology 

· Dissection of body partial / whole 

· Preparation of provisional anatomical diagnosis and final anatomical diagnosis 

6.4 Haematology

· Laboratory techniques blood collection, anticoagulants, coulter counter, interpretation of haemogram and laboratory safety measures 

· Anaemia, classification and types, investigation and interpretations

· Haemoglobin electrophoresis 

· Bone marrow aspiration procedure and techniques and interpretation of smears.

· Cytochemical stains 

· Leukaemia and myclo dysplastic syndrome, investigations and interpretation 

· Myeloproliferative and lymphoproliferative disorders 

· Plasma cell dyscrasias 

· Coagulation disorders, investigation and interpretation 

· Plan a strategy of investigating common haematological diseases   

6.5 Cytopathology.

· Laboratory techniques, fixatives, Papanicolou and Giemsa staining, smears preparation, equipments, cytocentrifuge and laboratory safety measures 

· Interpretation of bronchial brushing and washing, body fluids and sputum smears. 

· FNAC procedure and techniques and interpretation of smears

· Interpretation of vaginal, cervical, endometrial smears, urine smears, urine smears 

· Sex chromatin interpretation 

· Interpretation of FNAC smears 

· Interpretation of extoliative smears  

6.6 Clinical microbiology (Virology, mycology, microbiology and parasitology)

· Routine and special tests of urine, stool and body fluids, skin scrapings, blood 

· Staining technique, Gram's stain, Zeihl Neelson stain 

· Aerobic and Anaerobic culture and sensitivity 

· Common serological tests 

· Quality assurance programme / Laboratory safety measures.

6.7 Immunology.

· Immunological techniques used for diagnostic purposes and their principles and interpretation. 

6.8 Clinical chemistry

· Interpretation and procedure of routine clinical chemistry tests 

· Procedure & interpretation of enzyme assay, electrophoresis 

· Equipments – spectrophotometer, photoelectric colorimeter, flame photometer, blood gas analyzer, auto analyzer 

· Renal function tests, liver function tests, blood gas analysis 

· Laboratory safety measures 

· Quality management of laboratories.

6.9 Blood Bank 

· Blood preservation 

· Hematophoresis 

· Blood grouping and cross matching 

· Laboratory safety measure 

6.10 Tissue culture 

- 
Methods of tissue culture 

6.11 Electron microscopy 

- 
Principle use interpretation 

- 
Tissue staining and procedure 

6.12 Biostatistics and Information technology.

7.
Academic regulations

7.1 The residents

· must come on prescribed time, at least from 8.30 am to 5 pm, and sign on attendance register kept at the training site.

· must be familiar with the duty schedule, expected roles and responsibilities thoroughly.

· must see the cases before the common round/work, do follow up, get the reports, take evening rounds and hand over of the critical cases to on duty doctors.

· must obey the rules regulations of the institution in which they are working.

· must perform expected duties and take responsibilities as a unit team member.

· must come to work on government or university holidays.

· a total of two weeks leave is permitted during the one year training period; maximum of one week leave could be taken at a time and the leave must be sanctioned by the program coordinator.

· must inform the unit in charge and/or program coordinator immediately when unable to work due to illness.

· should be on duty at least twice a week, as assigned by the department and subject committee. While posted in other specialty units, the trainee may have to be on duty in his/her general specialty

· should contact designated guide and the  program coordinator in case of any problem.

· are prohibited to undertake private practice of any kind during the training period, as the residency program is strictly non-practicing.

Disciplinary action may be taken by the dean office, in consultation with the subject committee, in the following behavior by the trainee: 

· defiance of the unit, hospital and subject committee, 

· not responding to 'call' or 'page', 

· illegal activity, and 

· undertaking private practice; the residency program is strictly non-practicing.

The disciplinary action may include: 

· warning, 

· repetition of the posting by up to one year, 

· transfer to other unit, 

· disqualification for the final examination for 6 months to 1 year and 

· expulsion from the training program.  

Any disciplinary action will be recorded in the logbook. 

7.2 Subject committee
The subject committee will consist of faculty members from different sub-specialties, units and institutions. It will meet regularly at least every 2 months. The responsibilities of the subject committee will include:

· Guide allotment, 

· Rotation,

· Basic science class arrangement, 

· Arrangement of mandatory basic courses, 

· Logbook review, 

· Training of teachers,

· Thesis topic approval and review,

· Formative and summative assessment, 

· Question collection & discussion, 

· Helping to conduct examination, 

· Monitoring of the institutions and training program, 

· Supervision of students and teachers, 

· Other required activities for the program.

The subject committee may form different sub-committees for doing different responsibilities. 

As mentioned above, the subject committee needs to arrange to cover the required applied basic sciences and clinical areas of the subject.  

The subject committee should also develop the system of monitoring the responsibility of faculty and units and the evaluation of students.

8. Training Program
8.1 General Outline
The train period leading to MD (pathology) shall be of 3 years duration. The postgraduate (PG) will go through 3 years full time residential training. The PG students will be encouraged toward self-directed learning. Faculty will function as a guide only. Formal lectures will be kept to a minimum. They are expected to learn as they work in the Laboratories under supervision. Students will also actively participate in all academic activities within the department. A guide will be designated for each PG student for thesis work. The guide will also monitor the training and log book of the student. For MD Pathology program, there will be a student Teacher ratio of 1:1 for Associate Professor and 2:1 for Professor. All laboratories facilities will be utilized for post graduate teaching of affiliated Hospitals. Each concerned subjects will have a department with various units as needed. Each unit will be headed either by a Professor or Associate Professor or a senior Consultant or Consultant. Each teacher (Guide) will be responsible for his or her students from each year of the training program. The guide should hold a post of Professor or Associate Professor. The training will be organized and monitored by the subject committee which will consist of faculty members form different affiliated hospitals. The subject committee will meet regularly at least every 2 months.    

8.2 Rotation during the training period

The training period will be three years. Within this period the candidates should be posted in each department or unit as follows:
Subject
Total duration
First year
Second year

Third year
1. Histopathology 
12 months
4 months
4 months

4 months

2. Cytopathology 
7 months
2 months
3 months

2 months

3. Haematopathology 8 months
3 months
3 months

2 months

4. Autopsy 

1 month
10 days



20 days

5. Clinical pathology  
4 months
1 month
2 months

1 month

- Clinical chemistry 
1 month

- Microbiology 
2 month

- Blood bank 

15 days

- Quality Assurance 
15 days

6. Immunology 
l month





1 month

7. Medical statistics

- Cytogenetics

- Molecular biology

- Medical education

- Information technology 2 months
1 month
20 days

10 days

8. Electron microscopy

Histochemistry 

Tissue culture 

1 month 





1 month




_____________________________________________________________

Total: 
36 months
12 months 
12 months 

12 months

8.3 Task Allocation for each year

Exact task allocation is difficult to arrange and the residents should be involved in every day to day activities of the department. So that it always overlap the allocated tasks. They have to learn and involve in each departments / units from the beginning. But the tentative task allocation are given below.

Allocation of task for I year

Histopathology unit

-
Laboratory techniques, tissue processing, sectioning, staining, fixatives. H & E staining, laboratory equipments.

-
Pathology of Hepatobiliary system, cardiovascular system and respiratory system.

Cytopathology Unit

- 
Fixatives, staining, smear preparation & necessary equipments used in cytology.

- 
FNAC procedures & their interpretation.
- 
Vagina, cervical, endometrial & sputum smears. 
Hematology

· Anticogulants, interpretation of basic haematological tests. 
· Equipments - counter, coagulometer etc.

· Anemia, classification of anemia & different modalities of tests for the diagnosis.

Clinical chemistry

Equipments: Colorimeter, spectrophotometer, analyzer (semi auto & full auto'), electrolyte analyzer & blood gas analyzer.

Tests: Procedures, principles & interpretation of routine clinical chemistry tests.

Medical statistics

- 
Cytogenetics, information technology, molecular biology etc. 
- 
Autopsy

Allocation of task for II year

Histopathology

· Pathology of Endocrine system, reproductive systems, renal electrolyte system.

· Frozen section - equipments, section cutting, staining & interpretation.

Cytopatholoby

-
Brushing smears, body fluid & imprint cytology.

-
Barr body interpretation.

Hematopathology

· Bonemarrow aspiration procedure, staining including cytochemical stamina.
- 
Leukaemias - classification & methods of diagnosis.

Microbiology

-
Routine tests of stool, urine & body fluids & their interpretation.
- 
Staining - Grams stain, AFB stain & hanging drop preparation.

-
Method of culture and sensitivity & their procedures & interpretation (both aerobic & aerobic)

-
Serological tests

Allocation of tasks for III year 

Histopathology

-
Neurosensory systems, musculoskeletal systems eve &, skin.

-
Special stains, enzyme histochemistry & immunohistochemistry. 
-
Museum technique.

Cytology

-
Interpretation of FNAC smears from different sites & imprint cytology.

Hematology 
-
Coagulation disorders - methods of investigation.
Autopsy pathology

-
Dissection of body partial/whole.
-
Anatomical diagnosis & final diagnosis.
Blood bank: blood -grouping, cross matching, blood preservation, etc.

Immunology

-
Different methods used in diagnosis and their principles & interpretation.

Medical education & molecular biology.
Tissue culture - basic principle of tissue culture & it's techniques

Electron microscope

-
Principle, use & interpretation

Quality assurance
8.4 LEARNING STRATEGY

The candidates will be encouraged for self- directed learning.

• 
Grossing- observing the pathological lesions in surgical and autopsy specimen. 
• 
Preparing slides

• 
Examination of slides
•
Presentation and discussion of slides with faculty members
•
Participation in daily seminars, participation and discussion in Journal club.
•
Participation in clinico-radio-pathological conferences
•
Journal club- presentation and discussion
•
Clinical assessment of the patients for Fine needle aspiration
•
FNAC and Bone marrow aspiration and their interpretation.
•
Performing different laboratory test in different units and their interpretation.
•
Performing autopsy, if not available Medico legal case can be utilized
•
Guidance by the faculty members for research. 
8.5 Training Institute and Hospitals

Bir Hospital, National Public Health Laboratory (NPHL), Army Hospital and BPKMCH, Bharatpur

8.6 Logbook Maintenance

Log book will be strictly maintained. The log book should be signed weekly by the immediate superior in the faculty, or unit chief and the guide of the student. The log book will be evaluated and discussed during the viva voce of the final examination. 
8.7 Thesis

The thesis will be compulsory for every student. Thesis subject will be chosen and approved by 9 months in the first year. Thesis should be completed and submitted by the end of 30 months. The candidate will not be allowed to sit in the final examination without approval of the thesis. The tentative dates for thesis completion are given below: it will be revised regularly, in the subject committee meeting.   
· By 6 months; Submission and presentation of summary of three proposed topics with review articles, aims, methodology, possible tables and statistical methods to be used to the subject committee.   

· By 7 months; Approval of thesis topic by the subject committee.

· By 8 months; Submission of the protocol to the subject committee. 

· By 9 months; Apporval of the protocol by the subject committee. 
· By 24 months; Submission of thesis to the preceptor for preliminary approval.

· By 30 months: Submission of thesis to the NAMS.
9. 
Evaluation 

This will consist of three components:

 9.1 Formative evaluation

The formative assessment will be done at each rotation by the chief of the unit. 

The chief of the unit will constantly monitor the performance, including logbook, of the candidate. Markings and points to be noted under the performance with full marks of 100 are:


Punctulity in the morning conference and discussion 


- 20


Log Book 








- 20


Slides, specimens and reporting 





- 20




Communication with colleagues, supervision and teaching of juniors 
- 20


Other assessment (viva voce, MCQ, OSPE ) 




- 20

Considering the overall assessment of the candidate, the unit chief will submit the assessment form to the examination section dean office. The total average mark of the formative assessment will add to 15% each in theory and in clinical practical component of the summative evaluation.  
The dean office will notify the subject committee the average marks obtained of AT LEAST two units, without identifying the particular unit, every 6 months to 1 year. The guide will counsel the trainee accordingly.   

This sort of internal assessment by involving all concerned consultants helps to maintain quality of both work and supervision of PG students. It immediately gives feeling of empowerment to unit chief and other faculty. The unit chiefs will feel responsibility to monitor students' performance and to guide them. Moreover students will also be aware that the chief of each unit, wherever they work, has some say in their assessment. This would automatically caution them to be disciplined and receptive. Being aware of such assessment by consultants, students would also be motivated to achieve the requirements mentioned in the card. The program would, thus, help to achieve the aim of formative assessment, which is the identification of deficiency during the training period in order to correct them. Necessary guidelines in educational methods will be given to unit chiefs.

9.2 Thesis 

Thesis will be compulsory for the final examination. Thesis subject will be chosen and approved by 9 month in the first year. Thesis should be completed and submitted by the end of 30 months. The candidate will not be allowed to sit in the final examination without approval of the thesis.

9.3
Summative evaluation: 
Eligibility for final summative evaluation: 

· Attendance more than 80% of the working days, and  

· Certification of thesis as satisfactory.

· Completion of minimum numbers of procedures, presentations and mandatory basic courses, as mentioned in annex - I.

i)   Theory Examination component: Total Marks – 300. 

ii)  Practical: Total Marks – 300

In general, theory examination would consist of 3 written papers.  

The 3 written, each of three hours duration, would consist of multiple choice questions (MCQs) and short answer questions (SAQs). The distribution of total theory marks would be as following:

i). Theory Papers: Total Mark – 300  

a) Paper I  
-  Histopathology 


      
- 75 Marks




    Autopsy 




- 10 Marks 


b) Paper II
– Cytopathology     
                       
      
- 65 Marks




   Molecular biology



- 10 Marks




   Cytogenetics




- 10 Marks


c)  Paper III 
- Haematopathology                 

- 65 Marks 




  Immunology




- 10 Marks




  Recent advances



- 10 Marks 


d) Posting & Annual Assessment 



- 45 Marks 

The 15 % of total marks of theory will be derived from the formative assessment marks.

Pass percentage: Candidates have to score overall 50% in theory examination to pass. 

ii). Clinical Practical component: Total Mark – 300  

Practical Examination: 


 
A)  Slides



Histopathology
16 stations

48 marks



Cytopathology

10 stations

30 marks



Haematopathology
10 stations

30 marks


B)  Gross specimens

8 stations

32 marks

C)  Laboratory practical with viva



Histopathology and cytopathology

25 (15 plus 10)



Haematopathology



25 (15 plus 10)



Clinical chemistry



25 (15 plus 10)



Microbiology




25 (15 plus 10)


D)  Viva voce including thesis


60 marks
Pass percentage: Minimum pass percentages are 50% overall in Clinical Practical, including that obtained from the formative assessment.
10.
DEGREE

The candidates who pass the examination will be awarded the MD Degree in Pathology by National Academy of Medical Sciences (NAMS).

Annex – I

Minimal (Min) number (No) of most important procedures / experience which will automatically ensure many other necessary background experience and aspects as well.

	Procedures / Experience
	Suggest Min No

	1. Grossing procedure (Hisopathology slides) 
	600

	2. FNAC procedure (cytology slides) 
	350

	3. BM aspiration / biopsy (hematology slides) 
	20

	4. Chemical pathology + microbiology 
	

	Total
	970


Minimal numbers of important formal presentations
	Presentations
	Suggest Min No.

	Journal club
	10

	Histology 
	10

	Cytology 
	10

	Hematology 
	10

	CPC meeting
	5

	PG to Jr PG or subordinate teaching 
	20

	Total
	65


Mandatory Basic Courses 
· Research Methodology

· Medical Education

· Advance cardiac life support

Annex - II
11. READING MATERIAL 

BOOKS 
1) Histology for Pathologists. Stephen S. Strenberg (Ed)

2) Functional histology 

3) General pathology, JB Walter, MS Israel

4) Robbin's Pathologic Basis of Disease, Ramzi S. Cotran, Vinay Kumar, Stanley L Robbins

5) Anderson's Pathology, John M Kissane (Ed)

6) Ackerman's Surgical Pathology. Juan Rosai Mosby

7) Diagnostic Surgical Pathology, Stephen S Strenberg

8) Systemic Pathology, W. St. C Symmers (Series Ed) 

9) Diagnostic Histopathology of Tumour, Christopher DM Fletcher (Ed) 

10) Soft Tissue Tumours, Franz M Enzinger, Sharon W Weiss 

11) Spencer's Pathology of the Lung, PS Hasleton

12) Greenfield's Neuropathology, J Hume Adams (Ed) 

13) Rosen's Breast Pathology, Paul Peter Rosen

14) Pathology of the Gastrointestinal Tract, S-I Chun Ming

15) Haynes and Taylor Obstetrical & Gynaecological Pathology. H Fox, M Wells. 

16) Heptinstall's Pathology of the Kidney. J Charles Jenette, Jean L Olson, Melvin M Schwartz, Fred G Silva (Eds) 

17) Lever's Histopathology of the Skin. David Elder (Ed)

18) Theory and Practice of Histological Techniques. Bancroft JD, Stevens A, Turner DR. 

19) Manual & Atlas of Fine Needle Aspiration Cytology. Svante R Orell, Gregory F Sterrett, Max N I Walters, Darrel Whitaker.

20) Diagnostic Cytology and its Histopathologic Basis. Koss LB. 

21) Comprehensive Cytopathology. Bibbo M.

22) Willaim's Hematology Beutler E, Lichtmann MA, Coller BS Kipps TJ, McGraw Hill. 

23) Postgraduate Hematology Hoffbrand A, Lewis SM, Tuddenham EGD

24) Wintrobe's Clinical Hematology, Lee GR, Foerster J, Lupeus J, Paraskevas F, Gveer JP. 

25) Practical Haematology, Dacie JV, Lewis SM

26) Bone Marrow Pathology, Bain BJ, Clark DM, Lamper IA. 

27) Clinical Diagnosis and Management by Laboratory Methods, Henry JB, WB Saunders

12. JOURNALS AND PERIODICALS
a. Acta cytological

b. The American Journal of Pathology 

c. The American Journal of Surgical Pathology 

d. The American journal of Hematology 

e. The American Journal of Clinical Pathology 

f. Archives of Pathology and Laboratory Medicine 

g. British Journal of Haematology 

h. Blood 

i. Diagnostic Cytopathology 

j. Journal of Pathology 

k. Recent Advances Series 
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