M.Sc. in Medical Anatomy 2 Years (4 Semesters)

Overview: The M.Sc. in Medical Anatomy is a postgraduate program designed to provide
advanced knowledge and skills in human anatomy with a specific focus on its applications in
medicine and healthcare. Medical Anatomy is essential for understanding the structure and
function of the human body, which is critical for clinical practice, surgery, diagnostics, and
medical research. The program combines detailed anatomical study with practical skills,
aiming to prepare students for roles in teaching, research, clinical settings, or healthcare-
related industries.

The M.Sc. in Medical Anatomy is ideal for those wishing to pursue a career in teaching
anatomy, medical research, or healthcare-related fields. It provides a thorough understanding
of the human body at the macroscopic, microscopic, and molecular levels.

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy
Vishwavidyapeeth (Deemed to be University) ** The minimum eligibility for M.Sc. in
Medical Anotomy is a pass in B.Sc with at least 50% marks in qualifying exam.

Key Highlights:

> In-depth Knowledge of Human Anatomy: Comprehensive study of human
anatomical structures and systems, including musculoskeletal, nervous,
cardiovascular, and digestive systems.

» Advanced Dissection Skills: Students learn the practical skills necessary for
dissection, anatomical visualization, and 3D modeling, which are essential in both
teaching and clinical applications.

» Microscopic and Molecular Anatomy: Gain knowledge of histology, cell biology,
and molecular anatomy, providing a complete understanding of anatomical structure
at the cellular and molecular levels.

» Clinical Relevance: Understand the application of anatomical knowledge in clinical
practice, diagnosis, surgery, and medical imaging.

» Research Opportunities: The program offers opportunities for research in
anatomical sciences, such as exploring anatomical variations, developmental biology,
and innovations in medical imaging techniques.

» Technological Integration: Learn about the role of modern technologies in anatomy,
such as computer-assisted teaching, virtual dissections, and 3D imaging techniques.

» Teaching and Communication Skills: Develop strong teaching, presentation, and
communication skills, particularly in anatomy education, which is essential for
aspiring educators in medical schools and healthcare institutions.

Course Curriculum:

The M.Sc. in Medical Anatomy is typically a two-year program with a blend of theoretical
lectures, practical laboratory sessions, and research projects.

Year 1:

Core Modules:



> Gross Anatomy: Study the structure of the human body through dissection, focusing
on systems like musculoskeletal, cardiovascular, respiratory, digestive, and urogenital
systems.

> Histology and Cytology: Learn the structure and function of tissues and cells,
including the study of tissue types, cell structures, and microscopy techniques.

> Embryology: Understand the developmental processes of the human body, including
early embryonic development, organogenesis, and congenital anomalies.

> Neuroanatomy: Focus on the anatomy of the brain, spinal cord, and peripheral
nervous system, along with functional aspects of the nervous system.

> Physiology and Biochemistry: Basic understanding of human physiological
processes and biochemical mechanisms that complement anatomical study, crucial for
clinical applications.

> Medical Imaging Techniques: Introduction to imaging modalities such as X-rays,
CT scans, MRI, and ultrasound, with an understanding of how these techniques
visualize anatomical structures.

Practical Training:

> Laboratory-based dissection and microscopy training to develop practical skills in
studying and identifying anatomical structures.

> Use of computer-assisted learning tools, virtual dissections, and 3D anatomical
modeling.

Year 2:
Advanced Modules:

> Advanced Neuroanatomy: Study the complex anatomy of the nervous system in
greater detail, including functional brain areas, neural pathways, and disorders.

> Musculoskeletal Anatomy: In-depth study of bones, joints, muscles, and the
biomechanics of human movement, with an emphasis on clinical relevance in
orthopedics and surgery.

> Vascular and Cardiovascular Anatomy: Study the structure of the heart and blood
vessels, understanding the circulatory system's role in human physiology and clinical
medicine.

> Clinical and Surgical Anatomy: Focus on anatomical knowledge applied to clinical
practice, surgery, and diagnostics. This includes study of anatomical landmarks used
in surgical procedures.

> Functional and Molecular Anatomy: Learn how anatomical structures function at
the molecular and cellular level, with an emphasis on the relationship between
structure and function in health and disease.

> Anatomy of Special Senses: Study the anatomy of sensory systems, including vision,
hearing, taste, and smell, and their importance in medicine.

Research Project/Dissertation:

> Inthe second year, students will engage in an independent research project or
dissertation on an anatomical topic of their choice. Topics could range from



anatomical variations, neuroanatomical studies, anatomical education, to
technological advances in anatomical imaging.

Career and Academic Opportunities:
Career Opportunities:

Graduates of the M.Sc. in Medical Anatomy have a wide range of career opportunities in the
healthcare, education, and research sectors. Potential career paths include:

» Anatomy Educator: Teach human anatomy in medical schools, universities, and
healthcare institutions. This is one of the most common career paths for M.Sc.
Medical Anatomy graduates.

» Clinical Anatomist: Work in clinical settings providing anatomical expertise to

clinicians and surgeons, aiding in the planning of surgeries and patient care.

Medical Researcher: Conduct research in various fields such as developmental

biology, neuroanatomy, or the study of anatomical variations, often in academic or

pharmaceutical settings.

Healthcare Consultant: Provide expert advice on anatomical topics, including

surgery planning, medical imaging, and anatomical pathology.

Medical Illustrator: Create accurate anatomical illustrations for medical textbooks,

teaching materials, or publications.

Surgical Assistant: Work closely with surgeons, providing anatomical expertise

during procedures.

Anatomical Pathologist: Study the anatomical aspects of diseases and contribute to

the diagnosis of conditions based on tissue samples.
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Academic Opportunities:

Graduates of the M.Sc. in Medical Anatomy can further pursue higher education options,
including:

> Ph.D. in Anatomy or Biomedical Sciences: A Ph.D. can open doors to advanced
research careers, specializing in areas such as cellular anatomy, neuroanatomy, or
medical education.

> Postdoctoral Research: Engage in specialized research in academic institutions,
healthcare organizations, or research-focused industries.

> M.D. (Doctor of Medicine): Some graduates may pursue a medical degree to become
practicing clinicians with an in-depth understanding of anatomy.

Research Prospects:

» Anatomical Variations: Conduct research into anatomical variations in different
populations or under specific clinical conditions, which can contribute to better
surgical outcomes and patient care.

» Neuroanatomy and Neurological Diseases: Study the anatomy of the brain and
nervous system, with a focus on neurological disorders, brain mapping, and
neurodegenerative diseases.



» Molecular and Functional Anatomy: Research how molecular biology, genetics,
and cell signaling influence anatomical structures and function.

» Medical Imaging and Technology: Innovate in medical imaging technologies that
improve the visualization and understanding of anatomical structures in vivo, such as
advanced MRI techniques or 3D imaging.

Professional Opportunities:

» Certified Anatomy Specialist: Although certification is not always mandatory,
becoming a certified specialist in anatomy can enhance credibility and career
opportunities, particularly in academic and clinical settings.

» Membership in Professional Associations: Graduates can join organizations such as
the Anatomical Society or American Association of Anatomists to expand
professional networks, attend conferences, and access resources for career
development.

» Medical Educator Certification: Some institutions may offer certifications in
medical education that can help graduates pursue academic careers in anatomy
teaching.

Higher Education and Research Prospects:

» Ph.D. in Medical Anatomy or a Related Field: A Ph.D. in anatomy allows students
to specialize further, conduct cutting-edge research, and contribute to advancements
in medical science and education.

» Postdoctoral Research in Clinical Anatomy or Related Fields: Pursuing
postdoctoral research offers an opportunity for graduates to delve deeper into specific
anatomical topics and gain expertise in emerging fields like 3D anatomy or virtual
dissection.

Conclusion:

The M.Sc. in Medical Anatomy is a comprehensive and specialized program designed for
those interested in the structure and function of the human body, with applications in
medicine, surgery, medical education, and research. The program offers in-depth theoretical
knowledge and practical training, preparing graduates for careers in academia, clinical
practice, medical research, and healthcare industries.

With advancements in technology and a growing need for experts in anatomical education
and clinical applications, the M.Sc. in Medical Anatomy provides excellent opportunities for

those seeking to contribute to medical science, improve healthcare outcomes, and educate the
next generation of medical professionals.

Labs

1. Gross Anatomy & Dissection Lab

> Cadaveric Dissection:



Well-ventilated dissection hall with cadaver storage and preservation facilities
Stainless steel dissection tables with drainage systems

Formalin chamber for cadaver preservation

Dissection kits (scalpels, forceps, bone cutters, saws)
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» Prosections & Plastinated Specimens:

v Human body prosections for studying structures without full dissection
v' Plastinated specimens for long-term use

> 3D & Virtual Dissection Tools:

v' Anatomage table (3D virtual dissection system)
v" VR anatomy software (Complete Anatomy, Visible Body)

2. Histology & Microscopy Lab
» Microscopy Setup:

v’ Light microscopes (monocular, binocular, and digital)
v Phase contrast and polarizing microscopes
v' Computerized image analysis software for histology

» Slide Preparation & Staining:

Tissue embedding station (paraffin embedding)

Microtome for sectioning tissue samples

Haematoxylin and eosin (H&E) staining kits

Special stains (PAS, Masson's trichrome, Reticulin) for connective tissues and
cellular structures
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» Histopathology Techniques:

v" Immunohistochemistry (IHC) setup
v’ Electron microscopy (if available) for ultra-structural studies

3. Neuroanatomy Lab

» Brain & Spinal Cord Studies:

v Preserved human brain specimens
v’ Plasticized brain models for sectional anatomy
v’ Interactive neuroanatomy software

» Neurophysiology Equipment:

v' EEG (Electroencephalography) machine for studying brain activity
v Nerve conduction velocity (NCV) testing setup

4. Embryology Lab



» Developmental Models & Specimens:

v 3D models of human embryonic development stages
v" Preserved fetal specimens for real-life reference

» Genetics & Molecular Studies:
v" Karyotyping facility for chromosomal analysis

v PCR for detecting genetic markers
v ELISA kits for detecting developmental biomarkers

5. Anthropometry & Forensic Anatomy Lab

» Human Body Measurements:

v Anthropometric instruments (calipers, osteometers, goniometers)
v Digital imaging software for facial reconstruction

» Forensic Studies:

v’ Skeletal remains for age, sex, and race determination
v X-ray and CT scan analysis for forensic anatomy

6. Applied & Clinical Anatomy Lab

» Radiological Anatomy Studies:

v' X-ray, MRI, CT, and ultrasound images for clinical correlation
v" PACS (Picture Archiving and Communication System) for digital radiology

» Surface & Living Anatomy:

v’ Surface marking stations with body painting tools
v Ultrasonography (USG) for real-time anatomical studies

7. Boinformatics & Computational Anatomy Lab
» Anatomical Data Analysis:

v" 3D reconstruction software for anatomical visualization
v" MATLAB, ImageJ for morphological studies



PROGRAM OUTCOMES (POs)

PO Program Outcomes

Advanced Human Anatomy- Gain in-depth knowledge of gross anatomy, histology,
PO-1 embryology, and neuroanatomy with clinical relevance.

Clinical & Applied Anatomy- Correlate anatomical structures with clinical conditions,
PO-2 diagnostic imaging, and surgical procedures.

Embryology & Congenital Anomalies- Understand human developmental processes and
PO-3 congenital malformations with clinical significance.

Histology & Microscopic Anatomy- Develop expertise in identifying tissue structures
PO-4 and their pathological implications using histological techniques.

Neuroanatomy & Functional Correlation- Study the anatomical basis of neurological
PO-5 functions and disorders, including brain imaging interpretation.

Cadaveric Dissection & Teaching Skills- Gain hands-on experience in cadaveric
PO-6 dissection and develop skills for anatomy teaching and demonstration.

Radiological & Cross-Sectional Anatomy- Interpret medical imaging techniques (X-
PO-7 ray, CT, MRI, USG) for understanding anatomical structures and clinical diagnosis.

Research & Scientific Communication in Anatomy- Develop skills in anatomical
PO-8 research, scientific writing, and presentation of findings in clinical anatomy.




COURSE STRUCTURE - M.Sc. Medical Anatomy

SEMESTER -1
Contact
Sl Course . ) ]
Broad Category Name of the Subject/Practical hours/week | Credits
No. Code
L T P
1. MSMA 101| Gross Anatomy 2 1 0 3
2. MSMA 102 | Histology & Microscopic Anatomy 2 0 2 3
3. | Major (Core) MSMA 103 | Embryology & Developmental Anatomy | 2 1 0 3
4. MSMA 104 | Neuroanatomy 2 1 0 3
1. Advanced Morphology &
Minor Evolutionary Anatomy Spirituality
Select any two and End-of-Life Care 9 0 2
minor courses, 2. Surface & Applied Anatomy
each worth 3 3. Developmental & Congenital
5. _ MSMA 105 _ 6
credits, for a Anomalies
maximum of 6 4. Histopathology & Disease
credits per Correlation 2 0 2
semester 5. Research Methodology &
Biostatistics
1. Cadaver Dissection Technigues 0 0 2
Skill
6. Enhancement M 2. Histological Slide Preparation & 0 0 ) 2
Courses Staining
Total | 12 3 10
20
Total Contact Hours 25




Course outcome for the major course in Medical Anatomy

Course Name

Course Outcomes

- Understand the structural organization of the human body through
regional and systemic approaches.

- Identify and describe the anatomical features of major organs, muscles,
bones, and joints.

- Analyze the clinical significance of anatomical structures in surgical

Gross Anatomy and radiological applications.

- Demonstrate an understanding of anatomical variations and congenital
anomalies.
- Apply knowledge of gross anatomy in clinical case discussions and
dissections.
- Understand the microscopic structure of tissues and organs in relation to
their functions.

Histology & - Identify different cell types and tissue architectures under a microscope.

Microscopic Anatomy

- Explain the structural-functional correlation of epithelial, connective,
muscle, and nervous tissues.

- Analyze histological changes in normal versus pathological conditions.
- Apply histological techniques in medical diagnosis and research.

Embryology &
Developmental
Anatomy

- Understand the process of human development from fertilization to
birth. - Explain the formation and differentiation of organ systems during
embryonic and fetal development.

- Identify congenital malformations and their developmental basis.

- Analyze the impact of genetic and environmental factors on human
development.

- Apply embryological knowledge in clinical scenarios such as birth
defects and prenatal diagnostics.

Neuroanatomy

- Understand the structural and functional organization of the central and
peripheral nervous systems.

- Identify key neuroanatomical structures and their roles in sensory and
motor functions.

- Explain the neural pathways and mechanisms underlying cognition,
reflexes, and movement.

- Analyze the clinical implications of neurological disorders and brain
injuries.

- Apply neuroanatomical knowledge in interpreting radiological imaging
and neurological assessments.




Course outcome for the minor course in Medical Anatomy

Course Name I Course Outcomes

- Understand the principles of human morphology and its
evolutionary significance.

- Compare anatomical structures across species to analyze
evolutionary adaptations.

- Explain the phylogenetic development of organ systems.

- Assess the impact of evolutionary changes on human physiology
and pathology.

- Apply knowledge of evolutionary anatomy in medical and forensic
studies.

Advanced Morphology &
Evolutionary Anatomy

- Identify anatomical landmarks on the body and correlate them with

underlying structures.

- Apply surface anatomy knowledge in clinical examinations and

diagnostic procedures.

Surface & Applied - Understand the importance of palpation, auscultation, and
Anatomy percussion in medical practice.

- Analyze the role of surface anatomy in surgical planning and

interventional procedures.

- Utilize anatomical knowledge for safe and effective medical

procedures.

- Understand the mechanisms of normal and abnormal human

development.

- Identify common congenital anomalies and their embryological
Developmental & origins. - Explain genetic, environmental, and teratogenic factors

Congenital Anomalies ||contributing to birth defects.

- Assess diagnostic and preventive measures for congenital disorders.

- Apply developmental anatomy knowledge in prenatal counseling

and fetal medicine.

- Understand the histological changes associated with different
pathological conditions.

- Identify cellular and tissue-level alterations in common diseases.
- Correlate microscopic findings with clinical presentations of
diseases.

- Evaluate the role of histopathology in medical diagnosis and
treatment planning.

- Apply histopathological techniques in research and laboratory
investigations.

Histopathology & Disease
Correlation

- Understand the principles of research design, hypothesis testing, and
study methodology.

- Apply statistical tools to analyze medical research data.

- Interpret findings from clinical and experimental studies.

- Develop skills in scientific writing, literature review, and data
presentation.

- Critically evaluate published research for evidence-based practice.

Research Methodology &
Biostatistics




M.Sc. in Medical Anatomy — Course Structure & Syllabus

Course Duration: 2 Years (4 Semesters)

Total Credits: 80-100

Total Teaching & Training Hours: ~3,600

Total Teaching Hours Distribution

» Theory Classes: ~1,200-1,500 hours

» Practical & Laboratory Training: ~800-1,000 hours

» Clinical Internship & Hands-on Training: ~800-1,000 hours
» Research Project & Dissertation: ~300-500 hours

Assessment Methods

Assessment Component We'(%/:;[age Details
Continuous Internal Includes internal exams, assignments,
40% presentations, case studies, and practical
Assessment (CIA)
performance
End-Semester Examination 609 Divided into theory (40%) and practical
(ESE) f (20%)
0,
Mid-Semester Exams (2;?,0/3 (Partiy Two internal tests per semester
= - : =
Assignments & Case Studies 5% (Part of Res.earch paged assignments, literature
CIA) reviews, clinical case reports
o - -
eI RnacaL ot 5% (Part of ||Oral/poster presentations on diabetes
CIA) management
Practical Performance & 5% (Part of n . .
Clinical Evaluation CIA) Skill-based assessments in labs/hospitals
[0)
Attendance & Participation gﬁ\)(Part of Regularity in theory & practical sessions
o . 40% (Part of ||Structured written paper covering subject
Theory Examination (Final) ESE) knowledge
. o . 20% (Part of |[Includes viva, skill demonstration, case
Practical Examination (Final) ESE) handling
Dissertation/Research Project ||[Mandatory Evaluated in the final year by internal &
external examiners




Assessment Component

Weightage
(%)

Details

Clinical Internship/Training

Pass/Fail

mentor review

Logbook-based evaluation with hospital

Marking System & Grading

Marks Grade Point (GPA/CGPA S
(%) Grade Equivalent) Classification
0] First Class with
90-100 (Outstanding) L0 Distinction
First Class with
80 - 89 A+ (Excellent) |9 Distinction
70-79  ||A (Very Good) ||8 |First Class |
60-69 |B+(Good) |7 |First Class |
50-59 |B (Satisfactory)|6 |Second Class |
<50 (Fail) |[F (Fail) [ |IFail (Re-exam Required) |

Pass Criteria:

> Minimum 50% marks in each subject (Theory & Practical separately).
> Aggregate of 55% required for progression to the next semester.
> No more than two backlogs allowed for promotion to the final year.

Exam Pattern for Theory & Practical

A. Theory Examination Pattern

Total Marks: 100 (Converted to 40% for End-Semester Assessment)
Duration: 3 Hours

. . No. of Marks per Total
Section Question Type Questions Question Marks
iectlon Short Answer Type (SAQ) |[|10 (Attempt all) |2 20
gectlon Long Answer Type (LAQ) 2)(Attempt ay 1o 40
Section |Case-Based/Clinical 3 (Attempt any
. 15 30
C Scenario 2)




No. of Marks per

Section Question Type Questions Question

Total
Marks

Section

D MCQs/Objective Type 10 (Compulsory) (|11

10

Total | | ||

100

Weightage:

Gross & Regional Anatomy — 40%
Neuroanatomy & Histology — 30%

Research & Case Studies in Anatomy — 20%
Embryology & Developmental Anatomy — 10%
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Passing Criteria: Minimum 50% (50/100 marks)

B. Practical Examination Pattern

Total Marks: 100 (Converted to 20% for End-Semester Assessment)
Duration: 4-6 Hours

Component

Marks

Distribution

(Gross Anatomy Dissection & Cadaveric Study 130

OSCE (Objective Structured Clinical Examination) — Skill

Demonstration 25

Histology & Embryology Analysis 120

Lab-Based Examination (Microscopy, Radiological Anatomy, Surface

Markings) =
IRecord Work (Logbook & Assignments) 110
Total 1100

OSCE (Skill-based Assessment) includes stations on:

Identification of Structures in Human Cadaveric Dissections
Histological Slide Analysis (Tissues & Organ Systems)
Surface & Radiological Anatomy Interpretation
Developmental Anatomy & Congenital Anomalies
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Passing Criteria: Minimum 50% (50/100 marks) in practicals.

Recommended Books & E-Resources




Textbooks

>

>
>
>

"Gray’s Anatomy for Students" — Richard L. Drake, A. Wayne Vogl, Adam W. M.

Mitchell

"Clinically Oriented Anatomy"* — Keith L. Moore, Arthur F. Dalley
"Atlas of Human Anatomy"* — Frank H. Netter

""Histology: A Text and Atlas' — Michael H. Ross, Wojciech Pawlina

E-Resources & Journals

YV V VYV

Journal of Anatomy (Wiley)

Clinical Anatomy Journal

International Journal of Anatomical Variations
National Library of Medicine (PubMed)

Career Opportunities after M.Sc. in Medical Anatomy

>
>
>
>
>

Anatomy Lecturer/Professor in Medical Colleges
Medical Researcher in Anatomy & Physiology Labs
Clinical Anatomist in Radiology & Forensic Medicine
Biomedical Illustrator & Medical Content Creator
Anatomy Specialist in Al-based Medical Imaging



	M.Sc. in Medical Anatomy 2 Years (4 Semesters)
	Key Highlights:
	Course Curriculum:
	Year 1:
	Year 2:

	Career and Academic Opportunities:
	Career Opportunities:
	Academic Opportunities:
	Research Prospects:

	Professional Opportunities:
	Higher Education and Research Prospects:
	Conclusion:
	1. Gross Anatomy & Dissection Lab
	2. Histology & Microscopy Lab
	3. Neuroanatomy Lab
	4. Embryology Lab
	5. Anthropometry & Forensic Anatomy Lab
	6. Applied & Clinical Anatomy Lab
	7. Boinformatics & Computational Anatomy Lab
	M.Sc. in Medical Anatomy – Course Structure & Syllabus
	Course Duration: 2 Years (4 Semesters)
	Total Credits: 80–100
	Total Teaching & Training Hours: ~3,600
	Total Teaching Hours Distribution
	Assessment Methods
	Marking System & Grading
	Exam Pattern for Theory & Practical
	A. Theory Examination Pattern
	B. Practical Examination Pattern
	OSCE (Skill-based Assessment) includes stations on:

	Recommended Books & E-Resources
	Textbooks
	E-Resources & Journals

	Career Opportunities after M.Sc. in Medical Anatomy

