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VISION OF KIMS
To develop professionally competent humane doctors by imparting quality education while laying adequate emphasis on character building and discipline.



MISSION OF KIMS
KIMS will be a nationally recognized leader in medicine, delivering patient-centered and technologically advanced medical education, exceptional clinical and preventive care, leading to healthier communities and a strong urge for lifelong learning through research and development.


















INTRODUCTION TO KIMS

KIMS, Malir Cantt, Karachi is the affiliated college of the National University of Medical Sciences (NUMS). The institute takes pride in aligning the NUMS vision with the KIMS, Karachi Mission statement. KIMS was established in 2016. The first batch of students will pass out and receive their MBBS degrees in 2023. The College has a beautiful custom-built basic sciences wing, a mini and large auditorium, a library with multiple facilities, and laboratories.
The clinical teaching wing is CMH, which takes care of Armed Forces Personnel, their families, parents, and a few civilian patients. There is a large variety of clinical cases for students to learn from. Emergency and intensive care facilities are available. The outpatient departments in various disciplines are well managed and completely organized. Where patients’ care is fast. Investigations like advanced imaging techniques are available on site. Students will be trained and guided by doctors and taught clinical subjects and management plan in the best possible facilities including the bedside of the patient, in the operation theatre, OPD, emergency room, ICU, CCU and labor room. They visit community during their rotation with Community Health Sciences Department, the Students will be taught research methodology and expected to do research work. Students will be observed and continuously provided feedback to improve cognitive and professional skills and behavior.  It is expected that students will make a seamless transit from basic sciences to clinical sciences. Each year is organized into 3 blocks of 8-12 weeks each. Each block is assessed separately. It is mandatory for students to appear in the end-of-block exam or they will not be allowed to attend the final examinations.
Basic Science Education is assessed at the end of 1st and 2nd year. Clinical training is spread over three years with frequent continuous assessments including end of rotation evaluation. In clinical programs, medical students will spend a designated number of hours in clinical settings of various disciplines including medicine, surgery, pediatrics, gynecology & obstetrics, ENT, and ophthalmology. Medical students will be required to maintain KIMS “Logbook” a record of their learning activities throughout the clinical years (3rd -5th)








ATTENDANCE POLICY


ATTANDANCE POLICY FOR REGULAR STUDENTS:

 NUMS rules for eligibility in annual examinations.
· Minimum attendance requirement is 75% in each subject: attendance is for lectures, demos, practicals, PBLs, presentations etc. 
· The attendance is not simply for lectures.
· No shortfall in attendance will be condoned in any case by any authority
· Attendance is maintained by the Department of Scholastic Records.
· All students should try and achieve 100% attendance. 
· Every teaching session is essential. You must have at least 75% attendance in to be permitted to sit for the professional examination.


The University rules permit a 25% short fall for genuine reasons of personal ill health of a life-threatening nature or unavoidable circumstances such as death of a blood relative. This 25% relaxation is not so that you can take a holiday. 

If you have less than 75% attendance even for reasons of health, you will be asked to repeat the year. Maintaining adequate attendance is your personal responsibility

 ELIGIBILITY CRITERIA FOR APPEARING IN ANNUAL PROFESSIONAL EXAMINATIONS
A student will be eligible to appear in the annual professional examination if he/she fulfills the following criteria:
0. 75% attendance 
0. Must have cleared all financial dues		
0. Must have appeared in all three end-of-module examinations
0. No breach of discipline should have occurred for which the Disciplinary Committee has advocated a punishment.











DRESS CODE

Male students:
1. Pants and plain tidy jeans without cut marks.
2. Casual Shirts or T-shirts (Half/ Full sleeves) without any messages, and images
3. Casual shoes or Joggers with socks 
4. Shalwar Qameez
Female students:
5. Shalwar Qameez
6. Hijab, Abaya, Chaddar etc
7. Shoes and Joggers
8. Dupatta/ scarf is compulsory

Most Important: All students must wear white coat during classes, hospital rotations and other wise as appropriate.




























MENTORING PROGRAM:

Who is a mentor?
“A trusted counsellor or guide”
Who is a mentee?
“a person who receives advice, training, or guidance from a more experienced or skilled mentor”

Mentor-Mentee Relationship
To make the relationship meaningful and beneficial to both parties, the following practices are suggested for the mentor to initiate in order to maintain an effective mentoring relationship.

MENTOR’S RESPONSIBILITIES:
· Be polite and humble but firm in your stance. 
· Be an empathetic listener.
· Promote academic success and build student confidence
· Build transferable knowledge and discipline-based skills
· Inform students about careers fields/disciplinary areas
· Offer students an arena to receive advice and counsel about college, such as positive aspects, how to succeed, potential pitfalls and misconceptions
· Encourage students to pursue undergraduate and graduate study

MENTEE’S RESPONSIBILITIES:
· Focus on the advice and guidance by the mentor.
· Ask questions.
· Stay disciplined. 
· Take the initiative to get questions answered, issues clarified, etc.
· Get to know the people working around them.
· Look, listen and learn.
· Be positive and abide by all the rules and regulations.
· Commit to being a serious research intern and student.
· Be open to the mentor’s advice and counsel.

The students of KIMS will be meeting their mentors in assigned offices once a week also they can meet them if they are facing any problems academically, regarding hostel issues or facing any psychological problems that need urgent help and guidance. Following is allotted first year MBBS mentors for the following roll numbers.










HEAD OF MENTORING PROGRAM/COUNSELLING CELL: Dr Iffat Raza

MPCC FIRST YEAR INCHARGE: Dr Nausheen Adnan

	
	MENTORS
	DEPARTMENT
	CLASS ROLL NUMBERS

	1.
	Dr Nausheen Adnan
	Anatomy department
	 1-20

	2.
	Dr Razeen Fahad
	Biochemistry department
	21-40

	3
	Dr Naheed Akhtar
	Anatomy department
	41-60

	4.
	Dr Naila Aneel
	Physiology department 
	61- 80

	5.
	Dr Iffat Raza
	Anatomy department
	81- 100



































THE MODULES
[bookmark: _1y810tw]Organization of modular curriculum and teaching 
Each Academic Year is divided into 3 Blocks.

· First Year 	-	Blocks	 	-	I,II,III
· Second Year 	-	Blocks	             -	I,II,III
· Third Year	-	Blocks 		-	I,II,III
· Fourth Year 	-	Blocks		-	I,II,III
· Final Year 	-	Blocks		-	I,II,III

The Examining subjects are
· FIRST YEAR MBBS
Anatomy
Physiology 
Biochemistry
             The subjects that will not be examined in FIRST YEAR MBBS
              
Surgery and Allied
Medicine and Allied
Behavioural Sciences
Research Methodology
Islamiat
           
             A weekly schedule is placed on the notice board


[bookmark: _Hlk126178015]
















LEARNING METHODS

The following teaching / learning methods/strategies are used to promote better understanding:	
a) Interactive Lectures
b) Small group discussion
c) Lab practical
d) Higher cognitive tutorials (HCT) / Case Based Learning (CBL)
e) Self-directed learning (SDL) and directed self-learning (DSL)





ASSESSMENT

Internal Assessment
Formative assessment (low stake) is at faculty discretion like mid module test and other class
tests. There will be three end of blocks and one pre-annual examination in year I, which
contributes towards the weighting of internal assessment i.e 20% in first professional MBBS
Examination.

Annual Professional Examination.
The University will take the first professional Examination at the end of the academic year.
Annual Theory & Practical Examination will be of 200 marks for Anatomy, Physiology and
Biochemistry. The passing score is 50% in theory and practical separately













ANATOMY DEPARTMENT


Anatomy (G); Ana = apart + Tome = to cut
The branch of science which is concerned with the structure of humans, animals, and other living organisms, which are revealed by separation of the parts of body (Dissection)
Understanding anatomy is the key to the practice of medicine and surgery.

GROSS ANATOMY: It is the study of those body structures of the body which are visible to the naked eye

HISTOLOGY: It is the study of normal tissues of various organs with the help of microscope

EMBRYOLOGY: Developmental anatomy (embryology) is a branch of science that is related to the formation, growth, and development of embryo 

GENERAL ANATOMY: It discusses the Anatomical features present in the body which are common in all regions and systems of the body. 

Mode of Teaching:

· Lectures
· Demonstrations
· Case based learning.
· Histology practicals

FACULTY AT KIMS
· Professor 
· Prof. Dr. Ghulam Mujtaba Kolachi (HoD)

· Associate Professor 
· Dr. Iffat Raza 
· Assistant Professor
· Dr. Nausheen Adnan
· Dr Asima Tabassum
· Lecturer
· Dr. Naheed Akhtar
· Maj. (R) Dr. Syed Mansoor Ahmad 
· Dr. Sana Yaseen
· Dr Sana Khan 
BOOKS OF ANATOMY
· Gross Anatomy: 
· Keith L. Moore 
· Richard S. Snell
· Gray’s Anatomy 
· Histology: 
· Liaq Hussain
· Embryology: 
· Langman’s medical embryology
· Embryology by Kieth L. moore
· General Anatomy 
· BD Chaurasia
· Neuroanatomy 
· Richard S Snell 




































DEPATMENT OF PHYSIOLOGY

Physiology referred to “mother of medicine” and “the science of life” looks at living mechanisms from molecular basis of cell function to the whole integrated behavior of the entire body. Physiology aims to understand the fascinating mechanisms of the human body. Human physiology studies how cells, muscles and organs work together, how they interact. Our body is an amazing machine. No machine ever constructed can perform even a minutest body-like function as effectively as our bodies can do. 

PHYSIOLOGY DEPARTMENT IN A GLANCE

FACULTY AT KIMS
· Professor 
· Prof. Dr. Muhammad Adnan Kanpurwala (HoD)
· Associate Professor 
· Dr. Rabiya Ali
· Brig (R) Dr. Abdul Qadir
· Assistant Professor
· Major. Dr. Rimsha Zia
· Senior Lecturer
· Dr. Faiza Shaikh
· Dr. Samira Amjad
· Lecturer
· Maj. (R) Dr. Muhammad Amjad 
· Dr. Ailiya Faiz
· Dr. Sahar Rizwan


 BOOKS OF PHYSIOLOGY 
· Guyton & Hall  
· Lauralee Sherwood
· Ganong
· JP
· Richard S Snell 













DEPARTMENT OF BIOCHEMISTRY

Biochemistry is the dynamic, exciting science in which chemistry is applied to the study of the atoms and molecules that comprise living organisms. This includes organic molecules and their chemical reactions. It has revolutionized our understanding of and provides a backbone to modern medicine.
The strength of the Biochemistry Department is its conductive environment and committed staff. The vibrant teaching staff is highly qualified with postgraduate degrees and certifications along with vast teaching experience. The department’s aim is the establishment of a research culture and encouragement of student participation in it.


BIOCHEMISTRY FACULTY AT KIMS
· Professor 
· Prof. Dr. Shaheena (HoD)
· Associate Professor 
· Dr. Fasiha Fatima
· Assistant Professor
· Dr. Madiha Soban
· Lecturers
· Dr. Razeen Fahad 
· Dr. Aneela Muzaffar 
· Dr.Subeeka



RECOMMENDED BOOKS OF BIOCHEMISTRY

· Harper's Illustrated Biochemistry by Murrary RK, Granner DK and Rodwell VW, latest edition, McGraw Hill 
· Lippincott's Illustrated Reviews: Biochemistry by Harvey R and Ferrier D, Latest edition, published by Lippincott Williams & Wilkins 
· Marks' Basic Medical Biochemistry — A Clinical Approach, by Smith C, Marks AD, and Lieberman M. Latest edition, published by Lippincott Williams & Wilkins
· Lehninger Principles of Biochemistry by David L Nelson and Michael M. Cox 
· Tietz Textbook of Clinical Chemistry by Burtis CA and Ashwood ER published by Saunders


MEDICINE DEPARTMENT

Medicine is the science and practice of caring for a patient, including diagnosing, prognosis, prevention, treatment, palliation, and encouraging their health. Medicine is a broad term that refers to a multitude of health-care methods that have emerged to preserve and restore health through illness prevention and treatment. Modern medicine uses biomedical sciences, biomedical research, genetics, and medical technology to diagnose, treat, and prevent injury and disease, usually with pharmaceuticals or surgery, but also with psychotherapy, external splints and traction, medical devices, biologics, and ionizing radiation, among other things.
We have following branches of medicine:
· Cardiology - Coronary angioplasty, Coronary angioplasty and stent implantation
· Gastroenterology – Barium Swallow, Upper GI Endoscopy Liver Biopsy etc are done  
· Nephrology – Kidney Dialysis, Kidney Biopsies, Imaging tests of kidney are done 
· Neurology
· Dermatology – Skin Biopsy, Cryotherapy are done
· Psychiatry

Mode of Teaching: (contact hours = 30) 
· Lectures
· Case Based Learning (CBL)
· Video Clips 

FACULTY AT KIMS
· Professor 
· Prof. Dr. Arshad Ali (HoD)
· Senior Registrar 
· Dr. Fatima Aiman

BOOKS OF MEDICINE 
· Davidson Principles & Practice of Medicine 
· Hutchison’s Clinical Methods 
· Kumar & Clark’s Clinical Medicine
· Macleod’s Clinical Examination



SURGERY DEPARTMENT

It’s the branch of medical science that treats injuries, diseases, and deformities by physically removal, repair, or readjustment of organs and tissues; often involving cutting into the body.
It consists of numerous sub-specialties including:
· Orthopedics.
· Urology.
· Pediatric surgery.
· Neurosurgery.
· Vascular surgery.
· Cardio-thoracic surgery.

Mode of Teaching:
· Lectures.
· Video clips

FACULTY AT KIMS
	Professor:
· Prof. Dr. Arshad Malik (HOD Academics)
· Brig Dr. Shoaib Hanif

Assistant Professor: 
· Lt Col Dr. Abdul Jabbar Arif (Urology)
· Lt Col Dr. Adeel Ahmed (Neuro surgery)
· Col. Dr. Younis Awan
· Lt. Col. Dr. Iftikhar Ahmed
· Lt Col Dr. Javed Niazi (orthopedic)

Senior Registrar:
· Dr. Nida Ahmed.
· Maj Saima Jamal 

Registrar:
· Dr. Sarah Fatima
· Maj Dr. Syed Talha Hassan Gilani
· Maj Dr. Saqib Ali

BOOKS OF SURGERY
· Bailey & Love’s Short practice of surgery.
· Browse’s Introduction to the symptoms & signs of surgical disease.


COMMUNITY MEDICINE DEPARTMENT

Research Methodology Module

INTRODUCTION:
Community medicine is a system of delivery of comprehensive health care to the people by a health team in order to improve the health of community. It deals with the science and art of preventing diseases, prolonging life and promoting physical and mental health and efficiency. It is achieved through education, research, outreach and practice using an innovative model that addresses complex trans-disciplinary health issues by integrating core areas of public health and the health sciences.
MODE OF TEACHING:
· Lectures.

FACULTY AT KIMS
	Professor:
· Prof. Dr. Seema N. Mumtaz (HOD Community Medicine)

Assistant Professor: 
· Dr. Farhan Muhammad Qureshi
· Dr. Samira Faiz
· Dr. Sehrish Zehra
RECOMMENDED STUDY MATERIAL:
· Text Book of Public Health and Community Medicine by Mohammad Ilyas
· Park’s Text book of Preventive and social Medicine



















ANNUAL CURRICULUM (37 WEEKS)



BLOCK 01: (15 WEEKS)

1. Introduction to Medicine: 02 weeks
2. Foundation module : 03 weeks
3. Haematology and Immunology : 04 weeks
4. [bookmark: _GoBack]Musculoskeletal-I: 05 weeks
               End of block Exam: 01 weeks


BLOCK 02: (10 WEEKS)

1. Cardiovascular System: 09 weeks
          	End of block Exam: 01 weeks

BLOCK 03: (12 WEEKS)

1. Respiratory system: 04 weeks
2. Musculoskeletal -II: 05 weeks
End of block Exam: 01 weeks 
Pre annual: 02 weeks

















ANATOMY TOPICS 
(BLOCK 01)

I. FOUNDATION MODULE 

1.Introduction to Anatomy

HISTOLOGY:
2.Handling of microscope

II. CELL STRUCTURE & FUNCTION
HISTOLOGY:
3.Cell
4. Epithelial tissue

EMBRYOLOGY:
5.Gametogenesis
6.Chromosomal Aberrations

GROSS ANATOMY
7.Introduction to Anatomical Terms

III. MUSCULOSKELETAL SYSTEM
HISTOLOGY
8. Connective tissue
9.Bone
10.Cartilage 
11. Muscular Tissue

GENERAL EMBRYOLOGY
12.Ovulation, Fertilization, First & second weeks of Development

GENERAL ANATOMY
13.Neurology-I

GROSS ANATOMY
14.Bones of shoulder girdle and upper limb
15.Pectoral region
16.Breast
17.Scapular region
18.Axilla
19.Arm and Forearm
20.Hand
21.Wrist Joint
22.Cutaneous innervation of upper limb
23.Injuries to brachial plexus and its branches
24.Venous and lymphatic drainage of upper limb
25. Surface marking

IV. HAEMATOLOGY AND IMMUNOLOGY
HISTOLOGY
26.Lymphoid organs

GENERAL EMBRYOLOGY
27.Third week of development

List of Practicals:
Microscope
Loose Connective tissue
Dense Connective tissue
Reticular connective tissue
Adipose tissue
Bone
Cartilage
Muscle
Lymph node
Spleen
Thymus
Tonsils
















LEARNING OBJECTIVES
ANATOMY (BLOCK01)
1. Define Anatomy and its various disciplines
2.Identify the parts of microscope. Demonstrate working of microscope with focusing of slides at different magnifications.
3.List various cell organelles along with their functions
Explain the structure and functions of various components of cytoskeleton
Define epithelium
4.Classify epithelium with examples of each type
· Classify Glands with examples.
· Define polarity, Differentiate among various epithelial cells
· List the structural modifications of apical, lateral and basal domains of the cell.
· Classify the apical modifications according to motility
· Name the component of cytoskeleton contributing in each apical modification
· Define metaplasia and correlate it with its clinical importance.
· Classify various types of cell junctions according to functions, providing examples of each.
5. Explain the sequence of events of mitosis and meiosis with the help of illustrations
and models.
· Elucidate the morphological changes in male and female gametes during their maturation
· Define the following terms in relation to spermatogenesis and oogenesis:
o Haploid
o Diploid
o Euploid
o Aneuploid
o Triploid
o Polyploid
o Nondisjunction
o Monosomy
o Trisomy
o Mosaicism
o Translocation
6. List numerical and structural chromosomal disorders
Explain the embryological basis and clinical presentation of following syndromes:
 Down’s
 Klinefelter
 Turner
 Angelman
 Prader Willi
 Cri du chat
7. Demonstrate the anatomical position. Name various planes of the body.
8. List the components of connective tissue.  List various CT cells and fibers
· Classify connective tissue. Describe the characteristic features of each type.
· Explain the role of fibroblasts in wound contraction
· Elucidate the role of macrophages in defense
9. Describe the origin, histological structure, and functions of the following:
 Osteoprogenitor cells
 Osteoblasts
 Osteocytes
 Osteoclasts
· Describe the characteristic histological features of osteon
· Define periosteum and endosteum. Differentiate between primary and secondary bone.
· Apply knowledge of histology to explain clinical conditions like osteomalacia, osteopetrosis and osteitis fibrosa cystica.
10. Differentiate in tabulated form the types of cartilage with reference to composition, arrangement of chondrocyte, interstitial matrix, and distribution.
11. Describe the light microscopic characteristics of skeletal, cardiac, and smooth muscles
Tabulate the microscopic differences between three types of muscles
12. Correlate the menstrual and ovarian cycles with each other
· Describe the process of ovulation. Define corpus luteum and corpus albicans
· Define fertilization. Describe and illustrate the steps, and outcomes of fertilization
· Describe the basic principles behind various techniques of in vitro fertilization
· Describe the process of implantation. List the sites of abnormal implantation and describe
· their clinical significance. Define cleavage, morula,blastula.
· Explain the events of second week of development in a sequence
· Justify the statement that the second week is known as “week of two’s”
· Identify the various phases of development on the given model.
13. Describe the organization of nervous system. 
· Enumerate components of central and peripheral nervous system & describe their general features
· Describe the origin, course, and distribution of a typical spinal nerve with the help of a
· diagram.
· Define: Dermatomes, Receptors, and effectors
14. Determine the side of clavicle,scapula, humerus, radius ulna. Identify important bony landmarks on these bones
15.Locate attachments of major muscles and ligaments attached on these bones
· Discuss the clinical implications in fractures of these bones at different sites
16.Comprehend the structure of breast tissue.  Justify the importance of fibrous septa in breast in relation to its carcinoma
· Describe the blood supply and lymphatic drainage of breast
· Justify the clinical importance of sentinel lymph node
· Trace the possible routes of metastasis of breast cancer
· Tabulate the attachments, nerve supply and actions of muscles attaching upper limb
· to thoracic wall.Describe attachments of pectoral fascia.
17. Tabulate the attachments, nerve supply and actions of muscles attaching upper limb
to vertebral column. 
· Tabulate the attachments, nerve supply and actions of muscles attaching scapula to the humerus. 
· Identify the boundaries and contents of quadrangular and triangular spaces. Trace the route and anatomical relationships of arteries and nerves present in this region. 
· Describe the structure of acromioclavicular and sternoclavicular joints
· Justify the stability of clavicular joints in case of direct blow to clavicle and resultant fracture
· Describe type, ligaments, articular surfaces, blood supply and nerve supply of shoulder joint
· Elucidate the movements at shoulder joint with reference to axis and muscles producing them
· Justify the clinical presentation of shoulder joint dislocation on anatomical basis
· Justify the stability of the shoulder joint in spite of wide range of movements it offers
· by describing the factors responsible
· Define rotators cuff and list its components. Justify the clinical presentation of rotator cuff injuries, frozen shoulder and calcific supraspinatus tendinitis based on the anatomical knowledge. Illustrate the anastomosis around shoulder joint/scapula
18. Appraise the shape and extent of axilla. Enumerate different structures forming various
walls of axilla and identify their inter-relationship
· Enumerate different contents of axilla Describe the relations and distribution of vessels of axilla. 
· Describe the formation and name the branches of brachial plexus
· Illustrate the brachial plexus. Elucidate the drainage area of each group of axillary lymph
· Nodes. Analyze the anatomical basis of clinical presentation in case
· of injury to long thoracic nerve
· 19. Tabulate the attachments nerve supply and actions of muscles of arm and forearm.          Trace the route and relations of the neurovascular structures of arm and forearm
· Analyze the anatomical basis of clinical presentation in case of injury to various nerves of
· arm and forearm. Describe the type, capsule and
· ligaments of elbow, superior and inferior radio-ulnar joints. Explain the movements of
· these joints with reference to axis and muscles performing these movements
· Describe the blood supply and nerve supply of elbow joint. Justify the anatomical basis of
· carrying angle
· Correlate the anatomy of these joints with clinical presentations of their dislocation
· Outline the boundaries and contents of cubital fossa in a sequential order.
· Justify the clinical importance of blood vessels present in cubital fossa
· Recognize the boundaries of anatomical snuff box and bony landmarks in its floor
· Describe the attachments of, and structures passing deep to flexor and extensor retinacula
· in a sequential order. Elucidate the anatomical basis of clinical presentation of compartment syndrome of forearm, Volkmann’s ischemic contracture, rupture of various tendons and tennis
· elbow.
· Highlight the clinical significance of radial artery with reference to pulse and BP monitoring and coronary angiography
20. Identify bones of an articulated hand
· Explain the clinical significance of injury to scaphoid and hamate
· Elucidate the salient features of skin of palm and dorsum of hand and discuss its cutaneous innervation
· Describe palmar aponeurosis. Enumerate the small muscles of hand with their actions and
· nerve supply. Describe the fibrous and synovial flexor sheaths of the hand
· Explain the carpal tunnel with reference to its formation and contents
· Analyze the anatomical basis of Dupuytren’s contracture, carpal tunnel syndrome,
· trigger finger and tenosynovitis of synovial sheaths of flexor tendons
· Describe boundaries & contents of spaces of palm . 
· Analyze the anatomical basis of palmar, Parona and pulp spaces in case of wound, resultant infections, and route of surgical drainage.
· Revisit the insertion of long flexor and extensor tendons. Describe the blood supply of Hand. Trace the pathway and distribution of radial, median, and ulnar nerves in hand and
· correlate with clinical presentation of their injuries
21. Describe the type, capsule, and ligaments of wrist joint
· Explain the movements of wrist joint with reference to axis and muscles responsible
· Describe the blood supply and nerve supply of wrist joint
· Correlate the anatomical knowledge with clinical presentation of wrist joint
· Dislocation. Enumerate the structures endangered in case of fall on outstretched hand
22. Correlate the dermatomes with the cutaneous innervation of specific nerves in Arm & forearm
· Illustrate cutaneous innervation and dermatomes of upper limb
· Identify the area of sensory loss in case of injury to different nerves
23. Revisit the formation and branches of brachial plexus
· Identify the points of injury and justify peculiar positions of upper limb in cases of Klumpke paralysis &Erb- Duchenne palsy with anatomical reasoning
· Identify the anatomical sites where different branches of brachial plexus are vulnerable
· to injury / compression
· Correlate the lesion of following nerves with respective areas of sensory and motor loss and peculiar positions of different parts of upper limb:
 Axillary
 Long thoracic
 Musculocutaneous
 Ulnar
 Median
 Radial
24.Recap the veins in various parts to describe the venous drainage of upper limb as a
Whole.
· Identify the veins commonly used for cannulation. Discuss the lymphatic drainage
· of upper limb in detail in correlation with infection and malignant spread.
25. Take consent from the Subject.  Expose the relevant part Properly. Mark the following structures on surface of a subject or mannequin correctly:
o Axillary nerve
o Brachial nerve
o Ulnar artery
Radial artery
o Superficial palmar arch
o Deep palmar arch
o Cephalic vein
o Basilic vein
o Median cubital vein
o Axillary nerve
o Musculocutaneous nerve
o Median nerve
o Radial nerve
o Ulnar nerve
Cover the exposed part and thank the subject
26. Describe the light microscopic features of lymph node, thymus, spleen, palatine tonsil on
slides
27. Enumerate the sequential phases of human development during thirdweek
• Define Gastrulation
• Describe the formation of notochord and the establishment of body axes.
• Recognize the embryological basis of sacrococcygeal teratoma, Holoprosencephaly, caudal dysgenesis, Situs inversus.













ANATOMY TOPICS 
(BLOCK02)
CARDIOVASCULAR
Histology:
28.Circulatory System

Embryology
29.Embryonic Period
30.Fetal Period
31.Placenta and Fetal Membranes
32.Multiple Pregnancies
33. Screening for fetal well being
34.Development of Body Cavities
35. Development of Heart
36. Development of Vascular System
37.Fetal Circulation

General Anatomy
38.General organization of circulatory system

Gross Anatomy
39. Osteology of ribs, sternum and thoracic vertebrae
40. Thoracic wall
41. Anterior Mediastinum
42. Superior Mediastinum
43. Middle mediastinum and Heart
44. Posterior mediastinum
45. Pericardium
46. Lungs
47. Pleura
48. Diaphragm
49. Thorax


PRACTICALS
Arteries
Veins







LEARNING OBJECTIVES
CARDIOVASCULAR

28. Define capillaries & classify them based on their structure and describe each class by
giving examples
· Classify arteries and veins depending on their size and describe structure and relative thickness of each component by giving examples.
· Describe histological changes in intima in atherosclerosis or arteriosclerosis.
· Identify various vessels under light microscope and enlist at least two identification points for
· each.
· Illustrate elastic and muscular arteries, small and large veins, capillaries, emphasizing
· the differences amongst them with the help of eosin and hematoxylin pencils.

29. Define neurulation and describe process of formation of neural plate, neural tube and
neural crest cells.
· Enlist derivatives of: Surface ectoderm, Neuroectoderm,Neural crest, Intraembryonic
· mesoderm (paraxial, intermediate, lateral plate) Endoderm
· Explain somitogenesis and differentiation of somites
· Explain the development of Intraembryonic coelom.
· Correlate the folding of the embryo in the horizontal and longitudinal planes with
· its consequences.
· Explain the processes of formation of blood vessels
· Define hemangioma and explain its embryological basis. Define fetal period
· List the external body landmarks from third month till birth.

30.Enumerate various methods to estimate fetal age
· List factors affecting fetal growth.
· Define intrauterine growth retardation. Enlist fetal membranes. Describe their important
· functions & fate in humans
31.Enlist types of chorion and & give fate of each.
· Define decidua. Enlist its types and give fate of each. Differentiate between stem, anchoring and terminal villi
· Describe the structure of placenta and enumerate its functions
· Correlate the following anomalies with development of placenta
o Placenta Previa
o Placenta Accreta
o Placenta Percreta
o Placenta Succenturiata
o Placenta Battledore
o Placenta Velamentosa
· Differentiate between features of maternal and fetal surfaces of placenta.
· Enumerate the layers forming placental barrier
· Describe placental circulation (maternal and fetal)
· Describe development of umbilical cord
· Describe production, circulation, and significance of amniotic fluid
· Identify causes, complications and diagnostic features of poly & oligohydramnios.
· Describe embryological basis of amniotic bands and umbilical cord defects

32.Elucidate the mechanism behind the occurrence of various types of multiple pregnancies.
· Explain the arrangement of fetal membranes in various types of multiple pregnancies
· Explain the embryological basis of fetus papyraceus, twin transfusion syndrome and conjoined twins.
· Explain the arrangement of fetal membranes in various types of multiple pregnancies
· Explain the embryological basis of fetus papyraceus, twin transfusion syndrome and conjoined twins.

33.Explain invasive and noninvasive approaches for antenatal screening for fetal well being
34.Describe the formation of intraembryonic coelom and its divisions
· Correlate the effects of folding with relocation of different parts of intraembryonic coelom
· Elucidate the processes involved in partitioning of intraembryonic coelom into definitive
· body cavities
· Explain the contribution of different developmental sources of Diaphragm
· Correlate the nerve supply of diaphragm with its developmental sources
· Correlate the anomalies of ventral body wall and diaphragm with normal development
35.Explain the formation, division of heart tube with special reference to primary & secondary
heart fields
· Elucidate the mechanism of cardiac looping, and justify dextrocardia on basis of that knowledge
· Explain methods of septal formation in atria and ventricles
· Describe division of atrioventricular canal.
· Describe the formation of left atrium and pulmonary veins
· Explain the division of conotruncus
· Appraise the embryological basis of the following heart defects.
· Atrial septal defects
· Ventricular septal defects
· Fallot’s tetralogy
· Transposition of great vessels
· Persistent truncus arteriosus
· Ectopia cordis
· Explain the development and fate of aortic arches
· Enumerate the developmental sources of aorta
· Explain the congenital anomalies of arterial system which include:
· Patent Ductus Arteriosus
· Coarctation of aorta
· Double aortic arch
· Right aortic arch
· Abnormal origin of the
· Right Subclavian Artery
· An interrupted aortic Arch

36. Explain the fate of vitelline, umbilical and cardinal veins.
· Describe the development of superior & inferior vena cava.
· Apply the knowledge of developmental anatomy to explain following anomalies:
· Double Inferior Vena Cava
· Absence of Inferior Vena Cava
· Left Superior Vena Cava
· Double Superior Vena Cava
 Identify the sites of mixing of oxygenated and deoxygenated blood in a fetus
· Justify the needs of these sites in a fetus
· List the changes occurring in human circulation after birth
· Explicate the embryological basis of various congenital anomalies of CVS based on the knowledge of fetal circulation and changes after birth.

37. Describe general plan of systemic, pulmonary, and portal circulatory system.
38.Classify blood vessels on anatomical and functional basis with the help of examples.
· Differentiate between anatomical end arteries and functional end arteries by giving examples.
· Explain the anatomical basis and clinical significance of collateral/potential circulation
· Describe general plan of the lymphatic system of the body.

39.Identify basic features of thoracic vertebrae, ribs, sternum
· Recognize the site and importance of sternal angle in relation to great vessels and rib counting.

40.Identify structures forming the thoracic inlet and outlet/costal margin
· Mark sternal angle and discuss its importance in clinical practice
· Identify basic features of thoracic vertebrae, ribs, sternum
· Revisit basic features of thoracic vertebrae, ribs, sternum
· Correlate the cartilaginous, bony, and muscular framework of the thoracic cage with its function
· Describe structures forming the thoracic inlet and outlet/costal margin
· Mark sternal angle and discuss its importance in clinical practice
· Describe the joints of thorax with reference to their types and movements
· Describe and differentiate between the pump handle and bucket handle movements and their effect on diameters of chest cavity
· Describe the role of the respiratory muscles during inspiration and expiration
· Justify the selection of a site for invasive chest procedures (intercostal nerve block, chest
· intubation on right and left side) giving anatomical reasons.
· Describe the arterial supply, lymphatic and venous drainage of the thoracic wall.

1. Outline the boundaries of anterior mediastinum
· Enumerate the contents of anterior mediastinum
· Describe the shape, relations, and blood supply of thymus
· 
42.Outline the boundaries of superior mediastinum and describe its general topography
· Enumerate the contents of superior mediastinum. Identify carina at the site of bifurcation of trachea into main principal bronchi
· Describe immediate relations, blood, and nerve supply of thoracic part of trachea
· Justify the right bronchus being the most probable site of foreign body impaction in respiratory tract
· Describe the origin, course, relations, and distribution of both phrenic nerves
· Interpret the clinical scenarios related to compression of trachea and damage/irritation to phrenic nerve based upon your knowledge of Anatomy Recognize anatomical position, borders, surfaces, apex and base, chambers of heart as seen from exterior
43.Describe internal features of various chambers of heart
· Describe the arterial supply, venous drainage and nerve supply of heart
· Correlate the anatomical basis of opening and closing of AV, aortic and pulmonary valves, with the heart sounds produced by them.
· Locate the sites for auscultation of various heart sounds on the chest
wall
· Describe the anatomical basis of valvular heart diseases
· Differentiate between anatomical end arteries and functional end arteries
· Define angina pectoris and myocardial infarction. and explain their anatomical basis in
case of coronary artery disease
· Explain the anatomical basis of cardiac referred pain in case of ischemic heart disease
· List various diagnostic procedures for coronary artery disease
· Differentiate between coronary angiography and angioplasty
· Name the blood vessels preferably used for coronary catheterization
· Outline the boundaries of posterior mediastinum and describe its general topography
1. Enumerate the contents of posterior mediastinum
· Describe the relations and branches of descending aorta
· Describe the thoracic duct with reference to its formation, course, tributaries, termination and area of drainage
· Interpret the clinical scenarios related to chylothorax with the help of your knowledge of Anatomy
· Describe the course, relations, and distribution of both vagii in thorax
· Describe the azygos system of veins with reference to formation, course, relations, tributaries, and area of drainage of both azygos and hemiazygos veins
· Describe the role of azygos vein in case of caval obstruction
· Identify the lymph nodes in the posterior mediastinum
· Define splanchnic nerves and identify the location of thoracic sympathetic  chain

45. Describe the layers, innervation, blood supply and functions of pericardium
· Correlate the reflections of parietal and visceral pericardium resulting in formation of oblique
· sinus, and transverse sinus with its surgical significance
· Define pericarditis and identify the layers of pericardium involved
· Explain the anatomical basis of cardiac tamponade and pericardial rub
· Name the layers between which the serous accumulation may occur,
· resulting in pericardial effusion.
· Identify the ideal site for pericardiocentesis, and list the structures pierced during the procedure in an order.

46.Identify the side of lung correctly by recognizing its borders, surfaces, and hilar apertures
· Describe the blood supply, nerve supply, and relations of various surfaces of both lungs
· Correlate bronchopulmonary segments with their position and significance.
· Describe with anatomical reasoning, the clinical presentation of bronchogenic carcinoma and lung trauma

47.Identify various parts of pleura
· Recognize the pleural reflections and recesses
· Relate the innervation of the visceral and parietal layers of the pleura in different clinical
presentations of pleurisy
· Describe the clinical significance of reflections and recesses of pleura and pleural cavity
· Recognize signs, symptoms and radiological findings of pleural effusion, pneumothorax,
empyema and hemothorax.

48.Identify parts of diaphragm and their embryological origin
· List the apertures in diaphragm with their levels and structures passing through each
· Describe the role of diaphragm and scalene muscles in increasing the vertical diameter of thoracic cavity
· Explain the clinical scenario related to diaphragmatic hernia and phrenic nerve lesions with anatomical reasoning
· Justify anatomical basis of referred shoulder tip pain

49. Correlate the cartilaginous, bony, and muscular framework of the thoracic cage with its
functions
· Explain the mechanics of respiration
· Recognize signs, symptoms and radiological findings of pleural effusion, pneumothorax, empyema and hemothorax.
· Justify the selection of a site for invasive chest procedures (intercostal nerve block, chest intubation on right and left side) giving anatomical reasons.





































ANATOMY TOPICS
 (BLOCK03)
MUSCULOSKELETAL SYSTEM-II

EMBRYOLOGY
50.Development of limbs
51.Development of muscles
52.Birth defects

GROSS ANATOMY
53.Hip bone, femur, Tibia, fibula, Patella
54.Hip joint.
55.Fascia of lower limb
56.Gluteal region
57.Thigh
58.Femoral triangle
59.Popliteal fossa
60.Knee joint
61.Leg
62.Ankle joint
63.Foot
64.Cutaneous innervation of lower limb
65.Nerves & plexuses of lower limb
66.Arterial supply of lower limb
67.Venous drainage of lower limb
68.Lymphatic drainage of lower limb

HISTOLOGY
69.Respiratory tract



PRACTICALS:
Trachea
Bronchus/Alveoli








LEARNING OBJECTIVES
Musculoskeletal-II
(BLOCK 3)

50.Describe the events in the development of limbs
· Identify teratogens causing limb defects
· Explain the embryological basis of following Limb Defects:
o Amelia,
o Meromelia,
o Phocomelia
o Micromelia
o Micromelia
o Syndactyly,
o Brachydactyly,
o Polydactyly,
o Ectrodactyly
o Cleft hand & foot
o Osteogenesis imperfecta
o Marfan syndrome
o Congenital absence of radius
o Amniotic bands
o Transverse limb deficiencies
o Congenital hip dislocation
o Club foot
o Clinical significance of ossification centers in determining the bone age

51.Explain the development of skeletal, cardiac, and smooth muscles
· Describe the patterning of muscles
· Describe the embryological basis of various types of congenital anomalies
                  (Poland sequence, Prune belly syndrome, muscular dystrophy)

52.Enlist the congenital malformations associated with the following teratogens:
o Infectious agents
(Rubella virus, cytomegalovirus, herpes simplex virus, varicella virus)
o Physical agents (X-Rays, hyperthermia)
o Chemical agents (Thalidomide, phenytoin, opioids, warfarin, ACE inhibitors, Alcohol, Vitamin A) o Hormones (Androgenic Agents, DES, Maternal diabetes, Maternal obesity)

53.Demonstrate the anatomical position of hip bone, femur, tibia fibula & patella.
Determine side of bone.
Identify important bony landmarks and attachments of hip bone, Femur, tibia and fibula on gross inspection and radiographs.
Appraise the importance of blood supply of head of femur in relation to age related complications of fractures of femoral neck.

54.Describe the articular surfaces, types, capsule, ligaments, synovial membrane, nerve supply, blood supply and important relations of hip joint
· Analyze movements of hip joint (muscles responsible for these movements, axis of movements, limiting factors)

55.Trace the lining of fascia Lata on the skeleton highlighting muscles enclosed and saphenous opening.
Describe the formation, extent & importance of iliotibial tract.

56.Demonstrate the major functions of muscles of gluteal region. 
· Describe formation of greater and lesser sciatic foramina and enumerate structures passing through them.
· Enumerate the nerves entering gluteal region and comprehend the origin, important relations & muscles innervated by each.
· Describe the effects of injury to superior, inferior gluteal and sciatic nerves with emphasis on various gaits
· Enumerate structures deep to gluteus Maximus.
· Locate appropriate site of intragluteal injection with anatomical reasoning

57.Explain the contents of all fascial compartment of thigh (muscles, neurovascular bundle, lymph nodes)
· Describe the extent, boundaries, & contents of adductor canal.
· Distinguish different swellings in front of thigh (inflamed lymph nodes, femoral hernia, inguinal
· hernia)
· Appraise the precautionary measures in development of femoral hernia.
· Describe the functions of muscles of thigh to understand the displacement of fragments of fractured femoral neck

58.Recognize the topography and contents of femoral triangle in a sequential order
· Describe division of femoral sheath into different compartments while naming their contents
· Relate anatomical knowledge of Femoral canal and femoral ring with femoral hernia.
· Justify anatomical basis of presence of femoral nerve outside the femoral sheath.
· Describe the area of drainage of different groups of inguinal lymph nodes.

59.List the structures forming various boundaries of popliteal fossa.
· Identify the contents of popliteal fossa in a sequential order
· Illustrate the genicular Anastomosis. 

60.Describe the type, articular surfaces, capsule, ligaments (intra- & extra- articular), synovial membrane, nerve supply, blood supply, important relations of knee joint.
· Demonstrate various movements of knee joint (axes, limiting factors and muscles involved).
· Explain mechanism of locking and unlocking of knee joint while foot is off or on the ground.
· Correlate various types of bursae (communicating and non-communicating bursae) to their clinical significance.
· Identify the role of vastus medialis in stability of patella.
· Explain various meniscal injuries
· Explain the structure and mechanism of knee joint movements

61.Describe the contents of three fascial compartment of leg (muscles, neurovascular bundle, lymph nodes)
· Justify the role of soleus as peripheral heart with anatomical reasoning
· Justify various clinical presentations in injury to lateral side of knee joint (e.g. fracture of neck of fibula)
· Describe the articular surfaces, type, capsule, ligaments, synovial membrane, nerve supply, blood supply of ankle joint
· Elucidate the various movements of the joint (axes, limiting factors and muscles involved).

62.Explain important relations of ankle joint with emphasis on structures related to various retinacula.
· Justify the sensory /motor loss associated with tibial nerve entrapment in tarsal tunnel syndrome.
· Describe the anatomical basis of ankle sprain.
· Identify the arrangement of tendons, arteries, and nerves in the region of ankle joint (in relation to retinacula of ankle) in the given model/ prosected specimen.

63.Explain the topographic anatomy of dorsum of foot.
· Explain various layers of sole of foot in a sequence
· Describe the arches of foot
· Describe the mechanism of inversion and eversion of foot.

64.Describe the cutaneous nerves of lower limb.
· Illustrate the cutaneous nerves/dermatomes of lower limb
· Justify the sensory loss in various nerve injuries of lower limb with focus on cutaneous innervation.

65.Outline the location and formation of lumbar and sacral plexus.
· List branches of plexuses innervating lower limb Illustrate lumbar & sacral plexus.
· Interpret the clinical presentation of various nerve injuries (sciatic, femoral, obturator, common peroneal, superior gluteal, inferior gluteal)
· Correlate the lower limb nerve injuries to common fractures.

66.Describe the origin, relations, and main branches of arteries (Femoral, gluteal, and Obturator) with their area of distribution.
· List the vessels participating in trochanteric and cruciate anastomosis with clinical
significance of these anastomoses.

67. Describe the venous drainage of lower limb (superficial and deep veins)
· Describe the formation, course, tributaries, and termination of great and small saphenous veins.
· Explain a case of varicose veins with emphasis on predisposing factors, causes, clinical presentations, role of valves and perforators)
· Describe the importance of great saphenous vein in CABG.

68.Apply the knowledge of lymphatic drainage of lower limb to locate the site of infection or malignancy.

69. Enumerate cells comprising respiratory epithelium.
· Differentiate between the light microscopic structure of conducting and gas exchange portion of respiratory system.
· Relate progressive structural modifications of wall of respiratory tract (from trachea down to
· alveoli) with its function
· Describe the components of respiratory membrane, the role of type-II alveolar cells in surfactant production and respiratory distress syndrome.
· Explain the histological basis of immotile cilia syndrome.
· Identify the role of interalveolar septa in preventing alveolar collapse.
· Describe histological basis of hemoptysis in cardiac failure.









                                       




PHYSIOLOGY TOPICS 
(BLOCK 01)

· FOUNDATION MODULE 

       70.  Introduction to Physiology
       71.  Homeostasis
72. Cell Membrane 
73. Cell Organelles
74. Cytoskeleton
75. Cell transport
76. Genetic control of cell function




· NERVE AND MUSCLE
77. Neuron/ Synapse 
78. Membrane potential 
79. Action Potential 
80. Action Potential & its properties
81. Physiology of Neuromuscular junctions
82. Skeletal muscle contraction
83. Properties of muscle fiber
84. Smooth muscle contraction
85. Erythropoiesis



· HAEMATOLOGY AND IMMUNOLOGY
86. Introduction to blood
87. Hemoglobin transport & Iron metabolism
88. Anemia
89. Polycythemia
90. White Blood Cell 
91. Immunity
92. Blood Group
93. Hemostasis
94. Anticlotting mechanism






LEARNING OBJECTIVES
PHYSIOLOGY (BLOCK-I)

70   Introduction to Physiology 	
· Define physiology and its different branches.

71           Homeostasis 	
· Discuss the functional organization of the human body.
· Describe the parameters needed for the control of the ‘internal environment’
· Differentiate between the intracellular and extracellular fluid compartments.
· List the typical value and normal range for plasma Na+, K+, H+(pH), HCO3-, Cl-,
Ca2+, and glucose, and the typical intracellular pH and concentrations of Na+, K+, Cl-, Ca2+, and HCO3-.
· Explain Homeostasis and the factors which are regulated through homeostasis 
· Recognize the interplay of various organ systems in maintaining homeostasis
· Compare and contrast positive, negative and feed forward feedback mechanisms as the control systems of the body.
· Narrate examples of each feedback control system.
· Discuss the outcomes of failure to the feedback control system of homeostasis



72	Cell membrane 	
· Describe the composition of a human cell membrane.
· Diagram its cross section and explain how the distribution of phospholipids and proteins influences the membrane permeability of ions, hydrophilic and hydrophobic compounds.
· Enlist the various functions of integral and peripheral proteins in the cell membrane.
 73          Cell Organelles 
· Differentiate membranous organelles from non- membranous organelles.
· Restate the structure & function of nucleus, nuclear membrane, Chromatin & Chromosomes, Nucleoplasm & Nucleolus.
· Compare the structure & function of smooth endoplasmic reticulum & Rough endoplasmic reticulum.
· Appreciate the importance of Golgi apparatus in packaging and storage of newly formed proteins.
· Discuss the structure & functions of vaults. 
· Discuss the synthesis, types & functions of ribosomes.
· Summarize the structure & functions of secretory vesicles.
· Discuss the physiological anatomy of mitochondria & discuss its functions in special relation to energy synthesis.
· Compare and contrast the functions of lysosomes & peroxisomes.
74	Cytoskeleton
· Discuss the structure & function of cell cytoskeleton (microtubules, microfilaments & intermediate filaments).
· Recall movements of cells (amoeboid, ciliary & flagellar movements).
75	Cell Transport
· Classify various modes of transport of substances across the cell-membrane.
· Compare and contrast amongst the processes of osmosis, diffusion & facilitated diffusion (transport of micro molecules)
· Compare and contrast the process of exocytosis & endocytosis (transport of macromolecules)
· Explain the process of primary active transport with examples. 
· Give an account on the structure, working and important functions of Na+ / K+ pump. 
· Enlist other active transport pumps present in human body e.g. sarcoplasmic reticulum Ca2+ pump, and gastric H+ pump
· Grasp concept of Secondary active transport. 
· Differentiate co-transport & counter-transport with examples.
· Describe how energy from ATP hydrolysis is used to transport ions such as Na+, K+, Ca2+, and H+ against their electrochemical differences (e.g., via the Na+ / K+ pump,)
76	Genetic control of cell function
· Comprehend Genetic control of cell functions and cell division 
· Compare & contrast apoptosis & necrosis. 
· Explain the pathophysiology of cancer and aging
77	Neuron/ Synapse
· Define, and identify the following regions on a diagram of a motor neuron: dendrites, axon, axon hillock, soma, and an axodendritic synapse
· Classify synapses on anatomical & functional basis.
· Elucidate structural and functional changes taking place in nerve fibers after injury.
78 	Membrane Potential 	
· Grasp concept of Nernst potential and its importance in generation of resting membrane potential.
· Comprehend different mechanisms responsible for the genesis of membrane potential (role of channels, carrier proteins).
· Describe the normal distribution of Na+, K+, and Cl- across the cell membrane, and using the Goldman equation, explain how the relative permeability of these ions create a resting membrane potential
· Explain how the abnormal function of ion channels (channelopathies) can alter the resting	membrane potential.
79	Action Potential 
· Define	action	potential. 
· Draw different phases of action potential and explain ionic & electrical changes occurring during each phase of action potential 
· Differentiate between absolute and relative refractory periods
· Discuss the role of positive feedback mechanisms in initiation of an action potential
· Distinguish the effects of hyperkalemia, hypercalcemia, and hypoxia on the resting membrane potential & action potential 
· Discuss the process of generation of nerve impulse and its transmission in different types of nerve fibers (myelinated and non- myelinated nerve fibers) with their characteristics.
80      Action Potential & its properties 	
· Understand the concept of all or nothing principle in propagation of an action potential
· Explain	the concept of saltatory conduction 
· Discuss the properties of contiguous conduction 
· Differentiate between myelinated and non-myelinated nerve fibers based on their structure and characteristics
81	Physiology of Neuromuscular junctions	
· Illustrate neuromuscular junction, sequence of events taking place during neuromuscular transmission and factors affecting this process
· Explain the pathophysiology of Myasthenia Gravis.
82	Skeletal muscle contraction 	
· Illustrate the physiologic anatomy of skeletal muscle Explain the structure of myosin molecule& its subunits and describe the function of the subunits Identify the structure of the thick and thin myofilaments and label the constituent proteins.
· Tabulate macroscopic, microscopic, functional differences of various types of muscles
· Appreciate the ionic and chemical basis of muscle contraction and relaxation
· Explain how the cross- bridge cycle results in shortening of the muscle. 
· List the steps in excitation- contraction coupling in skeletal muscle, and describe the roles of the sarcolemma, transverse tubules, sarcoplasmic reticulum, thin filaments, and Ca++
· Describe the roles of ATP in skeletal muscle contraction and relaxation.
· Explain the energy expenditure during muscle contraction
· Appreciate the characteristics and differences between isometric and isotonic contraction with the help of examples.
· Compare and contrast slow and fast muscle fibers Explain the relationship of preload, afterload, and total load in the time course of an isotonic contraction.

83   	Properties of Muscle fibers	
· Explain the motor unit and its physiological importance.
· Explain the concept of: Summation, Treppe, Skeletal muscle tone, Muscle fatigue Tetanization, Contracture remainder, Muscle dystrophy
· Enlist types of muscle remodeling
· Summarize the effects of hypertrophy, hyperplasia & atrophy on the skeletal muscle structure and function
· Explain the physiological basis of rigor mortis

84	Smooth muscle contraction 	
· Comprehend the types of smooth muscles.
· Differentiate between types of action potentials produced in different smooth muscles and appreciate the role of autonomic innervation, mechanical and humoral factors in their generation 
· Appreciate characteristics of smooth muscles (slow cycling of myosin cross- bridge, low energy requirement to sustain contraction, latch mechanism & stress relaxation).
· Illustrate the sequence of events leading to smooth muscle contraction and relaxation.
· Give an account on the physiological anatomy of smooth muscle NMJ.

85          Erythropoiesis
· Enlist sites of hemopoiesis in the body during different stages of life.
· Make a flow sheet diagram of various stages of erythpoiesis with explanation of their relevant features and sizes during different stages of
· Enlist different growth & differentiation inducers involved in erythropoiesis
· Identify the factors in regulation of erythropoiesis and maturation of RBC with relative importance of hypoxia in inducing erythropoiesis.
· Appreciate the role of erythropoietin in regulating RBC production.
· Discuss the role of vitamin B12 & folic acid in maturation of RBCs.

86 	Introduction to blood 	
· [bookmark: _Hlk117274726]Make a flow sheet diagram of cellular and fluid composition and general functions of blood.
· Classify plasma proteins & compare their functions & importance for human body.
· Define & explain hematocrit or packed cell volume (PCV).


87 	Hb Transport & iron metabolism 	
· Explain hemoglobin transport and iron metabolism

88	Anemia 
· Classify anemia based on their morphological findings, RBC indices & etiology.
· Compare and contrast different types of anemia based on etiology, pathophysiology, clinical presentations and blood picture.
· Explain the effect of anemia on circulatory system.
	
89         Polycythemia 	
· Classify polycythemia into primary and secondary polycythemia and discuss its effects on circulatory system.
· Describe etiology, pathophysiology, and clinical presentation of polycythemia
· Derive the values of RBC Indices with the help of hemoglobin, PCV & RBC count

90        WBC	
· [bookmark: _Hlk117276151]Enlist different types of white blood cells and discuss their physiological characteristics.
· Define the terms: leukopenia, leukocytosis Neutrophilia, neutropenia, eosinophilia, eosinopenia, Basophilia.
· Make a flow sheet diagram showing steps involved in leukopoiesis. Enlist the factors necessary for leukopoiesis.
· Describe the role and functions of white blood cells in providing protection to the body against invading organism.

91       Immunity 	
· Define innate immunity.
· Discuss the mechanisms involved in innate immunity.
· Comprehend basis of innate immune system of the body and tissues related with innate immunity.
· Discuss the role of natural killer cells & interferons in innate immunity.
· Identify the specific role of interferons against virus infected cells and discuss their mechanism of action
· Appraise the composition and functions of reticulo- endothelial system.	
· Explain the lines of defense against infection: role of neutrophils & macrophages.
· Discuss the role of eosinophils & basophils.	
· Define inflammation.	
· Discuss causes, cellular features and five cardinal signs of inflammation.	
· Explain the process of inflammation.	
·  Describe pathophysiology of necrosis	
· Enlist the types of immunity.
· Discuss the mechanism involved in development of immunity. Discuss the processing of T & B lymphocytes in human body.
· Give a brief account on lymphocyte cloning.
· Define immunization & enlist its types.
· Discuss the role of memory cells involved in the process of immunization.
· Compare & contrast active and passive immunity.
· Describe the physiological basis of vaccination.
· Comprehend the concept of humoral immunity.
· Discuss the structure of antibodies.
· Classify antibodies. Discuss their functions.
· Explain the role of antibodies in B-cell immunity
· Discuss the mechanisms through which antibodies directly attack an invading agent.
· Give an account on the indirect action of antibodies on invading agent through complement system.
· Enlist the various complement proteins and their functions.
· Explain different types of allergy.
· Discuss the mechanism involved in development of an allergy & hypersensitivity.
· Explain the role of basophils and mast cells in the release of inflammatory mediators in response to allergens reagen binding.
· Discuss the anti-allergic role of eosinophil.
· Discuss the role of antigen presenting cells in cell-mediated immunity.
· Explain role of helper T cells, cytotoxic T cells and suppressor T cells in T cells immunity.
· Discuss the role of interleukins released by helper T cells in facilitating both B & T cell immunity. Comprehend the role of CD4 & CD8 markers in identification of an invading agent.
· Define autoimmunity. Discuss the pathophysiological process involved in development of autoimmunity
· Discuss the pathophysiological process involved in transplant rejection of tissues by human body.
· Discuss the mechanisms involved in immune tolerance.

92	Blood Group 	
· Describe the principles of blood grouping and cross matching.
· Tabulate the various blood groups.
· Tabulate the genotype & phenotypes of ABO blood group system.
· What are different Rh blood group systems and their significance?
· Tabulate the genotype & phenotypes of Rh blood group system.
· Discuss the pathophysiology of Erythroblastosis Fetalis, its treatment and precautions.

93	Hemostasis 	
· Discuss the four steps involved in blood coagulation.
· Discuss the morphology, development & functions of platelets in all the four steps of blood coagulation. Discuss the role of alpha & dense granules in platelet plug formation.
· Comprehend the physiology of clotting factors and mechanism of blood clotting.
· Compare & contrast intrinsic and extrinsic pathway of clotting. 	
· Discuss the effect of deficiency of platelets and clotting factors in hemostasis.
· Discuss the pathophysiology of blood dyscrasias like Vitamin K deficiency, Hemophilia and Thrombocytopenia Compare & contrast Hemophilia with Thrombocytopenia.
· Recall the functioning/changes in the coagulation pathway in case of deficiency of clotting factors

94	Anti- clotting mechanisms 	
	





































PHYSIOLOGY TOPICS 
(BLOCK II)
Cardiovascular System

            
95.             Introduction  to Cardiovascular system
96.              Properties of cardiac muscle
97.              Conduction system of heart
98.              Cardiac cycle
99.               ECG
100. Vector analysis and current of injury
101. Cardiac arrythmias
102. Regulation of heart rate
103. Heart valves heart sounds and murmurs
104. Hemodynamics
105. Characteristics of systemic circulation
106. Interrelationship of Pressure flow and resistance
107. Vascular distensibility
108. Veins & their functions
109. Microcirculation
110. Lymphatic System
111. Blood Pressure regulation
112. Regulation of Cardiac output
113. Regulation of venous return 
114. Coronary circulation
115. Local humoral control of tissue blood flow
116. Role of vasomotor centre on CVS
117. Effect of exercise on CVS 
118. Shock & Cardiac failure




















LEARNING OBJECTIVES
PHYSIOLOGY (BLOCK-II) 


95      Introduction to CVS 	
· Differentiate the physiological arrangement of right and left hearts along with the parallel arrangement of systemic circulation.
· Trace the path of blood flow through the whole circulatory system with comparisons of pressures in various components of heart and circulatory tree.
· Understand the basic functional anatomy of the atrioventricular and semilunar valves and explain how they operate.

96     Properties of Cardiac Muscle 	
· Compare cardiac and skeletal muscle with respect to: cell size, electrical connections between cells, and arrangement of myofilaments, ion permeability, and electrical resistance. 
· Describe role of gap junctions in creating a functional syncytium.

97    Conduction system of heart 	
· Explain the ionic mechanism of pacemaker automaticity and rhythmicity and identify cardiac cells that have pacemaker potential and their spontaneous rate. Identify neural and humoral factors that influence their rate.
· Discuss the significance of overdrive suppression and ectopic pacemaker.
· Beginning in the SA node, trace the normal sequence of cardiac activation (depolarization) and the role played by specialized cells of the cardiac conductive system.
· Explain the functional significance of the slow conduction through the AV node (delay). Describe factors that influence conduction velocity through the AV node. Draw a diagram and trace the path of spread of cardiac impulse through conductive system, atrial and ventricular myocardium and associate it with the function of heart.	
· Sketch a typical action potential in a ventricular muscle labeling both the voltage and time axes accurately.
· Describe how ionic currents through various ion channels contribute to the four phases of the cardiac action potential. 
· Explain what accounts for the long duration of the cardiac action potential and the resultant long refractory period. 
· What is the advantage of the long plateau of the cardiac action potential and the long refractory period?
· Contrast the duration of the action potential and the refractory period in a cardiac muscle and a skeletal muscle. 
· Sketch the temporal relationship between AP in a cardiac muscle and the resulting contraction of that cell. 
· Explain why cardiac muscle cannot remain in a state of sustained (tetanic) contraction.



98   Cardiac Cycle  
· Draw, in correct temporal relationship, the pressure, volume, heart sound, and ECG changes in the cardiac cycle. Identify the intervals of iso-volumic-contraction, rapid ejection, slow ejection, iso- volume relaxation, rapid ventricle filling, slow ventricular filling and atrial contraction.	
· Compare the various phases of ventricular systole and ventricular diastole. Contrast the relationship between pressure and flow into and out of the left and right ventricles during each phase of the cardiac cycle.
· Analyze various cardiac events in relation to each other
· Define ejection fraction and be able to calculate it from end diastolic volume, end systolic volume, and/or stroke volume. Predict the change in ejection fraction that would result from a change in a) preload, b) afterload, and c) contractility.
· Draw a ventricular pressure volume loop and on it label the phases and events of the cardiac cycle (ECG, valve movement).
· Describe the role of keeping the output of the left and right ventricles equal.
· Describe the difference in the way changes in preload and changes in contractility influence ventricular force development.
· Define preload and contractility. Explain why ventricular end-diastolic pressure, atrial pressure and venous pressure all provide estimates of ventricular preload. Explain why ventricular end-diastolic pressure provides the most reliable estimate.
· Define afterload and explain how arterial pressure influences afterload.
· Describe the impact of changes in preload, afterload, and contractility in determining cardiac performance.

99      ECG	
· Define the term dipole. 
· Describe characteristics that define a vector. 
· Describe how dipoles generated by the heart produce the waveforms of the ECG. 
· Describe the electrode conventions used by clinicians to standardize ECG measurements. 
· Know the electrode placements and polarities for the 12 leads of a 12 lead electro-cardiogram and the standard values for pen amplitude calibration and paper speed.
· Name the parts of a typical bipolar (Lead II) ECG tracing and explain the relationship between each of the waves, intervals, and segments in relation to the electrical state of the heart.
· Explain why the ECG tracing looks different in each of the 12 leads. 
· Correlate between vector and lead, type and locations of leads and principles for vector analysis. Recognize the significance of waves, segments, and intervals of ECG recording.	
· Evaluate the general principles of analysis of ECG. Define mean electrical vector (axis) of the heart and give the normal range.
· Determine the mean electrical axis from of the magnitude of the QRS complex in the standard limb leads.
· Describe the alteration in conduction responsible for most common arrhythmias: i.e., tachycardia, bradycardia, A V block, bundle branch block, flutter, and fibrillation


	
100     Vector analysis and current of injury 	
· Describe electrocardiographic changes associated respectively with myocardial
· ischemia, injury, and death.
· Define injury current and describe how it alters the ST segment of the ECG.

101	Cardiac Arrhythmia 	
· Discuss the basis of common cardiac arrhythmias, process that produce them and their clinical significance.
· Employ the concept of sinus arrhythmia and its clinical significance.
· Compare between first degree, second degree and third degree heart blocks based on pathophysiology and ECG changes.
· Describe the basis of overdrive suppression and Stokes Adams attacks Assess changes in ECG and cardiac function during common abnormalities in ionic composition of body fluids.
· Explain the following terms: reentry, and circus movement.
· Differentiate between fibrillation and flutter based on ECG findings
· Describe the significance of defibrillation in emergency cardiac situations.

102	Regulation of Heart rate 	
· Contrasting the sympathetic and parasympathetic nervous system influence on heart rate and cardiac excitation in general. 
· Identify which arm of the autonomic nervous system is dominant at rest and during exercise. 
· Discuss ionic mechanisms of these effects on both working myocardium and pacemaker cells.
· Explain how changes in sympathetic activity alter ventricular work, cardiac metabolism, oxygen consumption and cardiac output.
· Know the location of vasomotor center.
· Enlist the different parts of vasomotor center and their functions


103	Heart valve, Heart sound / Murmur 	
· Enlist the factors that contribute to the formation of turbulent flow.
· Describe the timing and causes of the four heart sounds.
· Describe the expected auscultation sounds that define mitral stenosis, mitral insufficiency, aortic stenosis, and aortic insufficiency. 
· Explain how these pathologic changes would affect cardiac mechanics and blood pressure.
· Enlist the types of abnormal heart sounds (murmurs) 
· Correlate the systolic and diastolic murmurs with valvular heart diseases like stenosis and regurgitation.

104	Introduction to Hemodynamics 	
· Write the formulation of the Law of Laplace. Describe how it applies to ventricular function in the normal and volume overloaded (failing) ventricle.
· Express the concept of blood flow, its types and significance of turbulent and laminar flow, the concept of pressure gradient, resistance to blood flow and its significance.

	
105      Characteristics of systemic circulation 	
· Recognize the physiologic anatomy of different types of blood vessels and their importance.
· Discuss the Physiology of vascular compliance, changes in compliance of blood vessels with age & comparison b/w the compliance of arteries versus veins.
· Identify the origin of arterial pressure pulse and its propagation to the peripheral arteries.
· Describe the factors damping the arterial pulse and abnormalities of arterial pulse.
· Correlate the right atrial pressure with the factors affecting venous return to heart
· Correlate the venous resistance with Venous valves and muscle pump and gravitational forces with reference to varicose veins 
· Understand the Physiology of vascular compliance and explain the reservoir function of veins
· Describe changes in compliance of blood vessels with age and comparison between the compliance of arteries versus veins

106	Interrelationship of pressure, flow, and resistance 	
· Understand the relationship between pressure, flow, and resistance in the vasculature.
· Apply this relationship to the arteries, arterioles, capillaries, venules, and veins.
· Explain how Poiseuille’s law influences resistance to flow. Use it to calculate changes in resistance in a rigid tube (blood vessel).
· Explain the deviations from Poiseuille's law predictions that occur in distensible blood vessels.
· Define resistance and conductance. Understand the effects of adding resistance in series vs. in parallel on total resistance and flow.

107	Vascular distensibility
 	
· Describe vascular distensibility and compare arterial and venous distensibility.

108	Veins and their function 	
· Understand the concept of and how various factors can alter its value.
· Define venous return. Understand the concept of factors that determine its value theoretically, what factors are most important in practice.
· Construct a venous return curve. Predict how changes in right atrial pressure and mean systemic filling pressure effect the venous return
· Correlate the right atrial pressure with the factors affecting venous return to heart
· Correlate the venous resistance with Venous valves and muscle pump and gravitational forces with reference to varicose veins Understand the Physiology of vascular compliance and explain the reservoir function of veins
· Describe changes in compliance of blood vessels with age and comparison between the compliance of arteries versus veins

109	Microcirculation 
· Describe how the theory of metabolic regulation of blood flow accounts for active hyperemia and reactive hyperemia.
· Identify the role of PO2, PCO2, pH, adenosine, and K+ in the metabolic control of blood flow to specific tissues.
· Diagram the synthetic pathway for nitric oxide (EDRF, endothelial derived relaxing factor), including substrate and the interplay between endothelium and vascular smooth muscle.
· Discuss the circumstances and the mechanisms whereby humoral substances contribute to regulation of the microcirculation.
· Describe the role of angiogenesis in providing a long term match of tissue blood flow and metabolic need.
· Describe the principles of capillary dynamics, structure of interstitium and Starling forces for fluid exchange across the capillary membrane and factors affecting thereof.
· Recognize the concept of Starling’s equilibrium and how the interstitial space is kept dry?

	
110	Lymphatic system 	
· Describe the lymphatics, and explain how the structural characteristics of terminal lymphatics allow the reabsorption of large compounds, such as proteins.
· Contrast the structure of lymphatic capillaries and systemic capillaries, including the significance of the smooth muscle in the walls of the lymphatic vessels.
· Identify critical functions of the lymphatic system in fat absorption, interstitial fluid reabsorption, and clearing large proteins from the interstitial spaces.
· Diagram the relationship between interstitial pressure and lymph flow.
· Explain why edema does not normally develop as interstitial pressure increases.
	
111	Regulation of blood pressure  	
· Describe blood pressure measurement with a catheter and transducer and explain the components of blood pressure waveform.
· Contrast the direct and indirect estimation of blood pressure with a sphygmomanometer.
· Given systolic and diastolic blood pressures, calculate the pulse pressure and the mean arterial pressure.
· Describe how arterial systolic, diastolic, mean, and pulse pressure are affected by changes in a) stroke volume, b) heart rate, c) arterial compliance, and d) total peripheral resistance
· Comprehend the determinants of arterial pressure, factors affecting and mechanisms regulating blood pressure on short- and long-term basis.
· Understand mean arterial pressure and its significance.
· Contrast the sympathetic and parasympathetic nervous system control of heart rate, contractility, total peripheral resistance, and venous capacitance Explain the sequence of events in the following that occur after an acute increase or decrease in arterial blood pressure.
· Include receptor response, afferent nerve, and CNS integration, efferent to the SA node, ventricles, arterioles, venules, and hypothalamus
· baroreceptor reflex
· CNS Ischemic response
· Chemoreceptor reflex
· Cushing reaction 
· Explain the sequence of events mediated by cardiopulmonary volume receptors that occur after an acute increase or decrease in arterial blood pressure. Include receptor response, afferent, CNS integration, efferent to the heart, kidney, hypothalamus, and vasculature.
· With the help of a flowsheet diagram explain the role of renin- angiotensin-aldosterone mechanism in regulation of BP at intermediate term Explain the significance of pressure diuresis and pressure natriuresis in long term regulation of BP Contrast the relative contribution of short- and long-term mechanisms in blood pressure and blood volume regulation.
· Tabulate WHO criteria for categorizing different types of hypertension
· Compare the primary and secondary hypertension.
· Enlist the causes of hypertension.

112	Regulation of Cardiac output 	
· Explain the determinants of cardiac output i.e. stroke volume output and Heart rate and factors affecting them.
· Appreciate the mechanics of low & high cardiac outputs along with their effects on the heart.
· Comprehend the factors affecting stroke volume, heart rate and total peripheral resistance for the measurement of cardiac output.

113	Venous return and its regulation 	
· Understand the concept of mean systemic filling pressure, it’s normal value and how various factors can alter its value.
· Define venous return. Understand the concept of factors determine its value theoretically, what factors are most important in practice.
· Construct a venous return curve. Predict how changes in right atrial pressure and mean systemic filling pressure effect the venous return

114	Coronary circulation 	
· Describe the phasic flow of blood to the ventricular myocardium through an entire cardiac cycle. Contrast this cyclic variation in myocardial flow a) in the walls of the right and left ventricles and b) in the sub-endocardium and sub-epicardium of the left ventricle. Identify the area of the ventricle most susceptible to ischemic damage and why the risk is increased at high heart rates.
· Explain the mechanism whereby coronary blood flow is coupled to myocardial workload and identify stimuli that cause increases in coronary blood flow to occur.
· Describe what is meant by coronary vascular reserve and the role of collateral blood vessels. Discuss physiological and pathological events that decrease coronary vascular reserve.
· Explain the mechanism of myocardial injury during Myocardial Infarction.

115	Local Humoral control of tissue blood flow 	
· Identify the cell membrane receptors and second messenger systems mediating the contraction of vascular smooth muscle by norepinephrine, angiotensin II, and vasopressin.
· Identify the cell membrane receptors and second messenger systems mediating the relaxation of vascular smooth muscle by nitric oxide, bradykinin, prostaglandins, and histamine.
· Describe the involvement of endothelial cells in the regulation of vascular diameter and inflammatory responses.
· Describe triple response
	
116	Role of vasomotor Centre in CVS  
· Know the location of vasomotor center.
· Enlist the different parts of vasomotor center and their functions.
	
117	Effect of exercise on CVS 	
· Contrast the neural and local control of skeletal muscle blood flow at rest and during exercise.
· Contrast the effect of phasic and sustained skeletal muscle contraction on extravascular compression of blood vessels and on central venous pressure.
· Contrast the local and neural control of the splanchnic circulation. Describe the role of the hepatic portal system and the hepatic artery in providing flow and oxygen to the liver.
· Describe the blood pressure in the hepatic portal vein, hepatic sinusoids, and the vena cava.
· Explain the enterohepatic circulation.
· Describe the cardiovascular consequences of exercise on peripheral resistance, cardiac output, A V oxygen difference, and arterial pressure
· Describe the redistribution of cardiac output during exercise to the CNS, coronary, splanchnic, cutaneous, and skeletal muscle vascular beds during sustained exercise (distance running).
· Explain the relative importance of neural and local control in each vascular bed.
· Discuss adaptations to physical training on the
· cardiovascular system. Explain the mechanisms underlying each.
· Contrast the effects of static vs. dynamic exercise on blood pressure.

118	Shock and Cardiac failure 	
· Describe the direct cardiovascular consequences of the loss of 30% of the circulating blood volume on cardiac output, central venous pressure, and arterial pressure.
· Describe the compensatory mechanisms activated by these changes.
· Explain three positive feedback mechanisms activated during severe hemorrhage that may lead to circulatory collapse and death due to irreversible shock.
· Define shock. Explain stages of development and differences between compensated and
· uncompensated shock.
· Differentiate between the etiology, presentation and management of:
· Hypovolemic shock
· Cardiogenic shock
· Anaphylactic shock
· Neurogenic shock
· Septic shock
· Define cardiac failure, its pathophysiology and clinical manifestations Differentiate between the factors causing hyper- effective and hypo-effective heart functions.
· Differentiate between right and left heart failure based on their presentation Outline the physiology of treatment of cardiac failure





PHYSIOLOGY TOPICS 
(BLOCK III)



· Respiratory System

118 
119   Introduction to Respiration
120    Pulmonary Compliance
121   Pulmonary Circulation
122  Pulmonary capillary dynamics
123  Cough reflex, Phonation and Vocalization
124  Respiratory membrane & diffusion of gases
125  Transport of Oxygen
126  Transport of Carbon-dioxide
127   Exchange of gases
128   Lung volume and capacities
129   V/Q ratio
130   Regulation of Respiration
131   Effect of Exercise on respiration
132   Acclimatization/hazards of high altitude
133   Hypoxia & Hypercapnia
134   Restrictive and obstructive lung disease
135   Space and Aviation Physiology
136   Deep Sea Respiratory Physiology



LEARNING OBJECTIVES
PHYSIOLOGY (BLOCK-III)


119    Introduction to Respiration 
· Understand the functional anatomy of respiratory tract Discuss the functions of various parts of respiratory system Highlight the non-respiratory functions of respiratory tract
· Understand the functions of nose
· [bookmark: _Hlk118454412]Discuss the variations in pleural and alveolar pressure causing inspiration and expiration
· Draw the graphical changes in alveolar + intrapleural + transpulmonary pressure taking place
· during respiration
· Enlist the major and accessory muscles of respiration
· Discuss the role of respiratory muscles during quiet and forceful respiration.

120    Pulmonary compliance 	
· Explain the factors involved in keeping lungs and chest wall compliant
· Appreciate the role of surfactant in minimizing alveolar fluid surface tension and preventing collapse of lungs Discuss pathophysiology of respiratory distress syndrome in infants 
· Understand the concept of work of breathing

121     Pulmonary Circulation 	
· Differentiate between pulmonary & systemic circulation.
· Study the pulmonary blood flow and effect of hydrostatic pressure on it
· Discuss the 3 zones of pulmonary blood flow

122	Pulmonary Capillary dynamics 	
· Discuss the Starling forces that govern the dynamics of fluid exchange across lung capillary membranes

123      Cough reflex – phonation – vocalization
 	
124      Respiratory membrane diffusion of gas
 	
125        Transport of oxygen 	
· Discuss the effect of difference in partial pressures governing the oxygen diffusion from alveoli to blood and tissues
· Discuss the role of Hemoglobin in oxygen transport
· Draw the normal oxygen-hemoglobin dissociation curve and discuss how different affinities of Hb at different partial pressures of oxygen result in sigmoid shape curve
· Elaborate the factors that shift oxygen- hemoglobin dissociation curve


 126       Transport of Co2
· Identify the various chemical forms in which CO2 is transported in blood as carbaminohemoglobin, dissolved and in bicarbonate form Study the normal CO2 dissociation curve Explain the concept of Haldane effect, Bohr effect + chloride shift
	
127    Exchange of gases 	
· Explain concept of partial pressure gradients and their effect on gas exchange 
· Evaluate the effects of Fick’s law, Boyle’s law, Dalton’s law, and Henry’s law on gas exchange
· Know the differences in partial pressures of alveolar and atmospheric air 
· Understand the renewal of alveolar air by atmospheric air 
· Study the layers of respiratory membrane 
· Differentiate between diffusing capacities of various gases through respiratory membrane based on their sizes, concentration gradients and solubility coefficients. 
· Discuss the factors affecting gas diffusion through respiratory membrane

128	Lung volumes & Capacities 	
· Enlist and derive the normal lung volumes/capacities 
· Understand the concept of static v/s dynamic lung volumes/capacities 
· Draw and explain the normal spirogram
· Discuss the Starling forces that govern the dynamics of fluid exchange across lung
capillary membranes
· Grasp concept of dead space and alveolar ventilation
· Discuss effect of dead space on alveolar ventilation

129	V/ Q Ratio	
· Describe two causes of abnormal V/Q distribution.
· Define anatomic and physiological shunts, and physiologic dead space (wasted ventilation).
· Describe the consequences of each for pulmonary gas exchange

130	Regulation of Respiration 	
· Study different group of neurons composing respiratory center 
· Understand the control of inspiratory Ramp signal and respiratory rhythm through these centers.
· Discuss the role of Pneumotaxic center in respiration
· Draw the reflex pathway of Hering- Breuer inflation reflex
· Differentiate between the peripheral and central chemoreceptors & their stimulation by changes in PO2, PCO2 and H+.

131	Effect of exercise on respiration
 	
132	Acclimatization/hazards of high attitude 	
· Understand the mechanism of acclimatization of the body to low O2
· Identify and explain the causes of natural acclimatization in natives of High altitude
· Study the principles of acclimatization
· Explain the change in composition of air at high altitude and the effects of low oxygen pressure on the body
· Discuss the change of alveolar PO2 at different elevations
· Explain the causes & clinical features of Acute Mountain Sickness, High Altitude IOarious treatment modalities for AMS/HAPE/HACE
	
133	Hypoxia - Hypercapnia	
· Classify hypoxia based on etiology into hypoxic, stagnant, anemic and histotoxic types.
· Discuss the effects of hypoxia on the body 
· Correlate the significance of oxygen therapy in different types of hypoxias with their etiology. Understand the working and clinical/therapeutic use of this therapy.

134	Restrictive & Obstructive lung disease	
· Discuss the causes and pathophysiology of pulmonary emphysema and evaluate its effects on respiration
· Draw and explain the spirogram of obstructive and restrictive lung diseases
· To correlate the obstructive and restrictive ling diseases with abnormal spirometry readings and interpretation of spirograms of these patients based on changes in RV, TLC, IRV and VC.
· To differentiate obstructive and restrictive lung disease based on FEV1/ FVC ration
· Discuss the pathogenesis and presentation of asthma
· Know different treatment options for asthma
· Discuss the distribution of autonomic receptors in lungs
· Enlist major drug groups of anti-asthma drugs. Enumerate drugs used in prophylaxis of asthma
· Enumerate drugs used in treatment of acute severe asthma
· Discuss the causes and pathophysiology of pneumonia and TB

135	Space and Aviation Physiology	
· Differentiate between positive and negative “G” forces.
· Discuss the effects of acceleratory forces on the body in space.

136 	Deep Sea respiratory physiology 	
· Discuss pressure changes in sea depth 
· Discuss O2 and CO2 toxicity occurring at high pressures in sea depth
· Discuss the pathophysiology, effects, and treatment of decompression sickness
· Understand the functioning of SCUBA













BIOCHEMISTRY TOPICS
BLOCK I


I. FOUNDATION MODULE
137. Introduction to Biochemistry
138. Biomolecules 

II. CELL STRUCTURE AND FUNCTIONS
 139.  Cell organelles
 140. Cell study techniques
        141. Cell membrane 
        142.  Signal transduction 
 143. Cell transport 

III. MUSCULOSKELETAL-I
       144. Enzymes 
       145. Chemistry of Carbohydrates 
      146. Digestion and absorption of Carbohydrates 
      147. Carbohydrates Metabolism  
      148. Electron transport chain 

IV. HEMATOLOGY
      149. Porphyrin and hemoglobin 
BLOCK I LEARNING OBJECTIVES

137. Introduction to biochemistry 
· Introduce the importance of biochemistry in relation to medicine 
138. Biomolecules 
· List various Biomolecules.
· Identify methods for separating biomolecules. 
· Identify methods for determining biomolecular structures
139. Cell organelles
· Differentiate between Cell Organelles, their structure, biochemical functions and associated disorders.
· Enumerate and describe various Cell Organelles in detail (Nucleus, Mitochondria, Ribosomes, Golgi apparatus, Endoplasmic Reticulum, Lysosomes, and Peroxisomes).
· Elaborate on the genetic control of cellular functions with help of a diagram.
· Outline the role of various cell Organelles in various cellular metabolisms.
140. Cell study techniques 
· Recognize various cytological techniques - Centrifugation - Ultracentrifugation - Differential Centrifugation 
· Compare biochemical bases of various cytological techniques.
141. Cell membrane 
· Discuss the chemical composition of a cell membrane and its significance regarding a particular cellular environment.
· Draw and explain the chemical composition of a cell membrane.
· Describe its significance regarding a particular cellular environment.
142. Signal transduction
· Describe the chemistry of cell surface receptors and related signaling mechanism. 
· Elaborate the role of signal transduction in health and disease - Cholera - Pertussis
143. Cell transport 
· Compare biochemical bases of various membrane transport mechanisms - GLUTs - SGLT 
·  Carnitine shuttle - H/K ATPase pump - Cl ion channels (Cystic fibrosis) - Malate shuttle - Receptor-mediated endocytosis - Aquaporins - ATP sensitive K Channe
144. Enzymes 
· Elaborate the biochemical importance of enzymes, coenzymes, co-factors
· Define Enzymes and classify them on basis of their mechanism of actions.
· Explain coenzymes, cofactors, and isoenzymes with their biochemical importance.
· Write down the mechanism of catalysis of enzymes.
· Describe the Factors affecting enzymes activity.
· Define Michaelis Menten equation &amp; Lineweaver Burk plot and its (no derivation of equations).
· Compare & contrast different types of enzyme inhibitions with examples & biomedical importance.
· Explain regulatory enzymes.
· Overview of Vitamins as coenzymes I (B1, B2, B3, B6, biotin, pantothenic) 
·  Overview of Vitamins as coenzymes II (B1, B2, B3, B6, biotin, pantothenic)

145. Chemistry of Carbohydrates 
· Classify carbohydrates and explain their biochemical functions
· Discuss the functions of monosaccharides and enumerate their various derivatives 
· Explain the structure and functions of disaccharides with examples 
· Describe oligosaccharide and their combination with macromolecules 
· Enumerate important examples of polysaccharides and give their biochemical role 
146. Digestion and absorption of carbohydrates 
· Discuss digestion and absorption of carbohydrates, glycemic index and glycemic load
147. Carbohydrate metabolism 
· Outline phases reactions of glycolysis and their regulation
· Describe the bioenergetics of aerobic and anaerobic glycolysis and their biochemical energetics 
· Discuss the fate of lactic acid and pyruvate 
· Draw Cori cycle 
· Outline reactions of citric acid cycle with their energetics, regulation, importance and amphibolic nature of TCA. 
· Discuss gluconeogenesis and state three important bypass reactions and significance 
· Compare and contrast glycolysis and gluconeogenesis
· Discuss glycogen metabolism and write down reactions of glycogenesis and glycogenolysis 
· Describe the metabolism of fructose, galactose, and lactose 
148. Electron transport chain 
· Discuss Free energy, Free energy change, standard energy change, Endergonic and exergonic reactions and ATP. 
·  Describe electron transport chain and its components, organization, reactions, energetics. 
· Describe inhibitors of ETC a
· nd inhibitors/Uncouplers of oxidative phosphorylation 
· Chemiosmotic hypothesis OXPHOS & its Inherited defects 
· Mitochondria & apoptosis  Glyceraldehyde 3 phosphate shuttle
149. Porphyrins and hemoglobin 

· Correlate the biochemical basis of Porphyrin and Hemoglobin with clinical conditions.
· Enumerate various types of Hemoglobin and explain its functions in detail.
· Discuss the Oxygen binding capacity of hemoglobin with reference to the O2-Hb dissociation curve.
· Enlist various Factors affecting and regulating the oxygen binding capacity of hemoglobin.
· Give a brief account of Chemistry and biosynthesis of Porphyrins and its disorders (Porphyrias).
· Explain Degradation of heme, formation of bile pigments, their types, transport and excretion.
· Discuss various types of Hyperbilirubinemia.
· Discuss its various types of Jaundice.
· Explain various Hemoglobinopathies (Hb-S, Hb-C, Hb-SC, Methemoglobin and thalassemia) and elaborate their biochemical causes
· HMP shunt 
· Hemolytic anemia (G6PD, PK deficiency) 
· Role of vitamin B9 and B12 in nutritional anemia 
· Role of iron in nutritional anemia 
· Role of vitamin C & K in bleeding disorders
· Plasma proteins and Immunoglobulins.
· Relate the basic knowledge of Plasma proteins to its clinical significance.
· Define Plasma proteins &amp; give their clinical significance.
· Draw and label the Structure of Immunoglobulins.
· Enumerate Major types, functions & Properties of Immunoglobulins.

PRACTICALS
· Introduction to glassware, laboratory equipments and spectrophotometer
· Lab hazards 
· Specimen collection 
· Clinical enzymology(AST, ALT, Amylase & ALP) 
· Qualitative and quantitative detection of carbohydrates 
· Estimation of bilirubin, total proteins and albumin 





BLOCK II

V CARDIOVASCULAR MODULE
150. Enzymes 
151. Chemistry of lipids 
152. Digestion and absorption of lipids 
153. Lipid Metabolism 


BLOCK II LEARNING OBJECTIVES

150. Enzymes 
· Isoenzymes 
· Application of enzymes in clinical diagnostics and therapeutics
· Describe the role of Troponins in the diagnosis of MI
151. Chemistry of lipids 
· Relate the significance of different lipids in medicine. 
· Define lipids and enumerate their biomedical functions.
· Describe lipid classification with examples & biochemical significance. 
· Draw and label the structure of a Fatty acid. Also discuss their chemistry, classification and biochemical functions. 
· Define Essential fatty acids. Give examples with deficiency disorder. 
· Give Nutritional significance of lipids.
· Describe Eicosanoids, their classification and functions in health and disease.
· Describe Steroids, Sterol e.g. Cholesterol, their chemistry, functions and clinical significance. 
152. Digestion and absorption of lipids
· Overview of digestion & absorption of Lipids
153. Metabolism of lipids 
· Describe in detail the biosynthesis of fatty acids metabolism Apply the knowledge of lipid metabolism for understanding relevant metabolic disorder.
· Draw the mechanism of Oxidation of fatty acids along with Activation and transport of fatty acids in the mitochondria.
· Explain the B oxidation of fatty acid and regulation of this B-oxidation. 
· Explain alpha oxidation, w oxidation and peroxisomal oxidation Give oxidation of fatty acids with odd number of carbon atoms.
·   Give a brief account of oxidation of unsaturated fatty acids.
·   Explain Lipid peroxidation and its significance. 
· Elaborate the phospholipids synthesis and degradation.
· Discuss related metabolic disorders. 
· Discuss Synthesis and degradation of phospholipids and their metabolic Disorders. 
· Explain Triacylglycerol synthesis with its regulation.
· Describe the mobilization and transport of fatty acids, triacylglycerol and sterols. 
· Explain Mechanism of synthesis of ketone bodies and give their utilization and significance in body. 
· Define Ketosis and explain its mechanism. 
· Explain the mechanism of Cholesterol synthesis along with its regulation. 
· Enumerate functions and fate of the intermediates of Cholesterol degradation. 
· Define and explain Hypercholesterolemia in relation with the pathophysiology of atherosclerosis.
· Define Plasma Lipoproteins also discuss VLDL, LDL, HDL, and Chylomicrons with respect to their transport, functions and importance in health and diseases. 
· Differentiate between Bile Acids and Bile Salts.
· Describe the role of Troponins in diagnosis of MI.
· Understand role of Obesity in CVDs
· Explain Hypercholesterolemia in relation with the pathophysiology of atherosclerosis, Mediterranean diet

PRACTICALS 
· Qualitative detection of lipids 
· Lipid Profile 
· Cardiac Profile 



BLOCK III

VI. RESPIRATOR SYSTEM
154. Phospholipid Metabolism
155. Respiratory proteins 
156. Vitamins 

VI. MUSCULOSKELETAL SYSTEM-II 
157. Protein Structure/ functions
158. Muscle amino acid and specialized products of amino acid 
159.  Fibrous proteins
160. Globular Proteins
161. Minerals & trace elements 
LEARNING OBJECTIVES: 

154. Phospholipid Metabolism
· Chemistry and structure of phospholipids.
· Elaborate the phospholipid synthesis and degradation.
· Discuss related metabolic disorders.

155. Respiratory proteins 
· Chemistry & biomedical significance of respiratory proteins (alpha 1 antitrypsin)
156. Vitamins 
· Classify vitamins. 
· Relate the knowledge of water-soluble and fat soluble vitamins for understanding of its deficiency and excess manifestations. 
· Classify various types of vitamins.
· Discuss Chemistry, sources Biochemical Functions, Deficiency manifestations and Daily allowance of water-soluble vitamins (Vitamin C, B1, B2, B3, B6, pantothenic acid, Folic acid, Biotin and B12). 
· Discuss daily allowance, sources, chemistry, biochemical functions, deficiency manifestations, and Hypervitaminosis of fat soluble vitamins (Vitamin A, D, E & K)

157. Protein Structure/ functions
· Classify Amino acids and explain their Biochemical functions 
·  Discuss amino acid isomers 
· Explain the buffering action of amino acids
· Discuss protein structure and levels of protein organization 
· Elaborate Protein misfolding Separation techniques for proteins ( gel electrophoresis, chromatography, salting out)
158. Muscle amino acid and specialized products of amino acid 
· Metabolism of branched chain amino acids 
· Explain synthesis and degradation of creatine
159.  Fibrous proteins
· Discuss in detail the biochemical structure and function of collagen and elastin 
· Related disorders
160. Globular Proteins
· Overview of globular heme proteins 
· Globin gene organization 
· Myoglobin structure & function
161. Minerals & trace elements
· Classify minerals.
· Write down the sources, biochemical role and related diseases of Macro minerals (Na, K, Ca, Cl, PO4) in human body. 
· Write down the sources, biochemical role and related diseases of Micro minerals (Fe, Zn, Mg, Se, I, Cu, Cr, Cd, Mn). 
PRACTICALS 
· Electrolyte profile 
· Interpretation of vitamin A and D 
· Estimation of ascorbic acid 
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MEDICINE

BLOCK I
MODULE II
FOUNDATION I
TOPICS
162. Medicine and Allied Subjects
· Recognize various disciplines in medicine & allied
163. Chromosomal aberrations
· Recognize the clinical presentation of common chromosomal aberrations.
LEARNING OBJECTIVES
· Comprehend the structure and functioning of various disciplines in medicine & allied
· Clinical presentation of following syndromes;
0. Down’s
0. Kleinfelter
0. Turner
0. Pradar Willi

MODULE III
MUSCULOSKELETAL SYSTEM I
TOPICS
164. Myasthenia gravis
· Introduction to Myasthenia gravis

LEARNING OBJECTIVES
·  Correlate the lack of transmission at neuromuscular junction (NMJ) with its clinical presentation.

MODULE IV
HAEMATOLOGY I
TOPIC
165. Clinical manifestations of iron and B12 def. anemia.
· Identify the causes of decrease in hemoglobin level 
· Correlate decrease in hemoglobin level with clinical presentation
166. Thalassemia (clinical overview)
· Interpret the significance of altered level of leucocytes
167. Mechanism and clinical manifestations of hemolytic anemias
· Correlate decreases in platelet count/functional defects of platelets and bleeding diathesis (ITP)
· Correlate Deficiencies of clotting factors VIII& IX with its Varied clinical manifestations (Hemophilia)
168. Acquire and genetic Bleeding disorders
· Relate the Synthesis hemoglobin manifestations in the patient’s thalassemia and sickle cell anemia
· Differentiate between types of jaundice according to cause, clinical presentation and biochemical basis.
· Interpret lab reports of liver function tests and blood complete picture

LEARNING OBJECTIVES
· Introduction to anemia
a. Normocytic/ Microcytic anemia
b. Macrocytic anemia
c. Hemolytic & Aplastic anemia
·  Significance of Leucocytosis / Leucopenia
· Identify the causes of decreases in platelet count/ functional defects of platelets with bleeding diathesis (ITP)
· Comprehend the Clinical manifestations (Hemophilia) due to deficiencies of clotting factors VIII & IX
· Abnormalities of Hb-thalassemia and sickle cell nemia denovo of and its Jaundice
· [bookmark: _Hlk126058946]Identify blood cell dyscrasias and type of jaundice on lab reports


BLOCK II

MODULE V
CARDIOVASCULAR SYSTEM
171. Hypertension
· Correlate the increase in peripheral vascular resistance being manifested in the form of high blood pressure
172. IHD, Angina pectoris, MI
· Relate the common presentation of IHD with its causes
173. Coronary artery syndromes
· Discuss coronary artery syndrome
174. Cardiac Arrhythmias Arterial and venous thrombosis (sign and Symptoms Cardiogenic Shock CCF
· Discuss cardiac arrythmias and its clinical presentation
· Describe the types of Thrombosis
· Describe cardiogenic shock
· Discuss CCF

LEARNING OBJECTIVES
· Causes of hypertension
· Explain the causes & common presentation of IHD
· Identify ECG Changes in MI
· Explain coronary artery syndrome
· Explain the sign and symptoms of arrythmias and its management
· Explain the types of thrombosis and its sign and symptoms 
· Describe CCF and its clinical presentation


BLOCK III

[bookmark: _Hlk126058979]MODULE VI
RESPIRATORY SYSTEM
TOPIC
175. Asthma
· Identify clinical presentation of asthma
176. COPD
· Correlate Obstructive Airway Way Disease with Clinical Manifestations
177. Restrictive Lung Disease/interstitial lung diseases
· Correlate Restrictive Lung Disease with Clinical manifestation (dyspnea)
178. Pulmonary embolism
· Describe Pulmonary embolism and its clinical presentation
179. Respiratory Acidosis & alkalosis
· Explain resp acidosis and alkalosis
180. Pulmonary hypertension
· Describe pulmonary hypertension and its clinical presentation

LEARNING OBJECTIVES
· Respiratory Disease
· Obstructive Airway Way Disease
· Restrictive Lung Disease
· Explain clinical presentation of pulmonary embolism


MODULE VII
MUSCULOSKELETAL SYSTEM II
TOPIC
181. Mountain sickness/ HAPE/HACE
· Correlate adaptive mechanisms of high altitude with clinical manifestations
182.  Caisson’s disease (Decompression sickness)
· Identify clinical presentation of Caisson’s disease
183. O2 therapy in respiratory failure
· Comprehend the significance of O2 therapy in respiratory failure
184. Poliomyelitis & Gullain Barrie syndrome
· Recognize Poliomyelitis & Gullain Barrie syndrome
185. Duchenne muscular dystrophy/ Becker’s muscular dystrophy
· Recognize Duchenne muscular dystrophy/ Becker’s muscular dystrophy
186. Gout
· Identify clinical presentation of Gout

LEARNING OBJECTIVES
· Mountain sickness/ HAPE/HACE
· Caisson’s disease (Decompression sickness)
· O2 therapy in respiratory failure
· Introduction to Poliomyelitis & Gullain Barrie syndrome
· Introduction to Duchenne muscular dystrophy/ Becker’s muscular dystrophy


          SURGERY TOPICS
(BLOCK 01)

1. FOUNDATION MODULE
187. Introduction to surgery &its specialties


1. CELL STRUCTURE & FUNCTION
188. Surgical Setup

1. MUSCULOSKELETAL SYSTEM

189. Fractures/dislocations of upper limb.
190. Nerve injuries of upper limb
191. Infections of hand

1. HEMATOLOGY AND IMMUNOLOGY
192. Surgical Wounds.
193. First –aid skills.
194. Transfusion Reaction.

LEARNING OBJECTIVES
(BLOCK 01)

187. Introduction to surgery.
· Utilization of surgery and its various specialties in patient management.
188. Surgical setup.
· Brief describe the common symptoms & signs in surgical patient.
· Overview of theater setup: Do’s & don’ts opted in Operation Theater. 
· With especial emphasis on Importance & methods of sterilization.

189. Fractures/dislocations of upper limb.
· Define & differentiate between fracture & dislocation. 
· Open Vs closed fracture. 
· General management of fracture.
· Common complications of fracture & dislocation.
· Fracture & dislocation of humerus & shoulder joint (causes, presentation, complications &management).
· Fracture & dislocation of forearm bones & joints (causes, presentation, complications & management)

190.  Nerve injuries of upper limb
· List common nerve injuries and their causes
· Justify the clinical presentation of nerve injuries by giving anatomical reasoning.

191. Infections of hand
· Explain infections of hand with respect to hand spaces.

192.  Management of wounds on limbs including assessment & dressings.
· Principles of wound management.

193.  The principles of first-aid.
· Causes of external bleeding.
· The principles of first-aid in management of patients with external bleeding.

194.  Transfusion Reactions:
· Explain Massive transfusion with reference to surgical patient.
· Importance of cross matching.
· Immediate, early and late transfusion reactions.


(BLOCK 02)
1. CARDIOVASCULAR SYSTEM
195. Common cardiovascular diseases.
196. Limb ischemia.
197. Aneurysm.
198. Varicose veins.
LEARNING OBJECTIVES

195. Describe the surgical aspect of various cardiovascular diseases.
· Investigative modalities utilize for the assessment of cardio-vascular system.
· Ischemic heart disease (Causes, presentation &treatment options).
· Complications of CABG.
196. Limb ischemia
· Acute limb ischemia (Causes, presentation & management options). Complications of acute limb ischemia.
· Chronic limb ischemia (Causes, presentation, management options & complications)
197. Aneurysm
· Pathophysiology of Aneurysm.
· Aneurysm affecting different vessels of the body.
· Abdominal aortic aneurysm (causative factors, presentation & management).
198. Varicose veins:
· Anatomical basis of varicose veins.
· The various clinical presentations of varicose veins.
· Various treatment modalities of treatment of varicose veins.

(BLOCK 03)

1. RESPIRATORY SYSTEM
199. Thoracic trauma.
200. Chest wall & Mediastinal diseases.
201. Radiology-------chest trauma.

LEARNING OBJECTIVES
199. Thoracic trauma.
· Clinical presentation.
· Chest tube intubation.
200. Chest wall, Lung, Pleural & Mediastinal diseases.
· Effect of trauma on lung and medistinal structures.
· Clinical presentation of medistinal diseases.
201. Role of radiological studies in assessment of chest wall.
· Chest X-ray normal findings of chest wall & structures of thoracic cavity.
·  Chest X-ray common findings consistent with chest trauma.

(BLOCK 03)

1. MUSCULOSKELETAL SYSTEM – II

202. Lower limb- foot arches.
203. Varicose veins
204. Disorders of foot
205. Knee joint disorders
206. Fractures/dislocations of lower limb
207. Sciatic nerve injuries
208. Femoral hernia
209. Disorders of hip joint
210. Radiology of lower limb 



	Learning Objectives	

202. Lower limb arches:
· Explain the anatomical significance of foot arches.
203. Varicose veins:
· Describe the clinical presentation of varicose veins.
204. Disorders of foot:
· Discuss the anomalies of anatomy & functionality of foot e.g., club foot.
205. Knee joint disorders:
· Discuss the various joint pathologies.

206. Fractures and dislocations of lower limb.
· Define & explain fracture, dislocation & sprain.
· Explain various types of lower limb fracture & dislocation.
· Common complications of fracture & dislocation.

207. Sciatic nerve injury: 
· Explain common presentations associated with sciatic nerve injury.

208. Femoral Hernia
· Describe the anatomy of femoral triangle
· Discuss the signs & symptoms of femoral hernia

209. Disorders of hip joint:
· Discuss the various joint pathologies.

210. Radiological appearance of skeletal framework of lower limb.
· Utility of various radiological techniques in assessment of lower limb fracture.
· Techniques to identify the bony and soft tissue injuries on AP & Lateral view.
· Basic principles of different densities on x-ray.
· Identify the fracture pattern on X-ray.
· Appearance of dislocation on X-ray.










RESEARCH METHODOLOGY TOPICS
BLOCK-I

1. Introduction to research
1. Importance of research
1. Introduction to research process
1. Types of research.


LEARNING OBJECTIVES
RESEARCH METHODOLOGY
BLOCK-I

1. Meaning, historical background, introduction to medical research, important terminologies.
1. Evidence based practice, application in health sciences
1. Overview of process of research, characteristics of a good research, qualities of a good researcher
1. Research types; Basic and applied, quantitative and qualitative, observational and interventional studies


RESEARCH METHODOLOGY TOPICS
BLOCK-II

1. Research problem and a good research question.
1. Title rationale & objectives of the study.
1. Introduction of variable and data.


LEARNING OBJECTIVES
RESEARCH METHODOLOGY
BLOCK-II

1. Identification of research problem. Criteria of selection of research topic.
1. Characteristic of a good title & justification of topic. Formulation of SMART research objectives.
1. Data types, define and identify different types of Qualitative and Quantitative variables, Independent and dependent variables.


RESEARCH METHODOLOGY TOPICS
BLOCK-III

1. Literature Review
1. Literature Search
1. Operational definition hypothesis.



LEARNING OBJECTIVES
RESEARCH METHODOLOGY
BLOCK-III

1. Purpose and types of medical literature (original study. Case study systematic review, Meta-analysis)
1. Sources of information Libraries - provide access to many types of resources 
 Internet / Databases 
 Books Journals /Conference proceedings
1. Search techniques, use of keywords, Boolean searching 
 Understand the steps in conducting a systematic review 
 Develop an answerable question using the “Participants Interventions Comparisons Outcomes” (PICO) framework 
 Interpret the results of meta-analysis
1. Formulation of operational definition of impotent variables. 
1. Types of research hypothesis.
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