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DISTRIBUTION OF ACADEMIC ACTIVITIES 

AMONG DIFFERENT DISCIPLINES 

 

 

 

 

 

 

 

 

 

 

 

 

S No 
Basic and Clinical 

Sciences 

Large Group Format 

(LGA, LGB) 

Small  Group Format 

(Batch A, B, C, and D) 

Lectures DSLs 
Practicals/ 

Skill Lab 

SGDs/ 

Dissections 
DSLs SDLs 

1 General Anatomy 21 02  3/11 6 

06  

2 Histology 03 01 06   

3 Embryology 04 01    

4 Physiology 32 07 06 4 5 

5 Biochemistry 03     

6 Pharmacology 02     

7 Medicine 05     

9 Community Medicine 01     

10 Psychiatry 01     

11 Pathology 01     

12 Forensic Medicine 01     

14 PRIME 03     

15 Islamiyat /Pak St. 06     

 Sub Totals 83 11 12 18 11 06 

 Grand Total 94 + 41 = 136 

  Total Contact Hours = 94 + (41x1.5) = 155.5 hours 
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Introduction to Neurosciences-1 Module 

The Neurosciences-1 module is a 6 weeks’ module consisting of the study of brain, spinal 

cord and peripheral nerves. It consists of an extensive and in-depth study of the anatomical, 

and functional aspects of nervous system and its connections. The contents of the module 

will be taught in lectures, SGDs, Practicals and DSL. Neurosciences-1 module consists of the 

following themes:  

 

 Theme Duration 

1 Numbness and tingling 1 Week 

2 Paraplegia 1 Week 

3 Syncope 1 Week 

4 Hemiplegia / Aphasia 1 Week 

5 Tremors 1 Week 

6 Headache 1 Week 
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General Learning Outcomes 

At the end of this module, the 2nd year MBBS students will be able to: 

1) Explain the gross and microscopic structural and functional features of peripheral 

nerves, spinal cord and brain. 

2) Describe the development of forebrain, midbrain and hindbrain 

3) Describe the basic functions of synapses, neurotransmitters and mechanisms of 

electrical events during neuronal excitation 

4) Explain the structure and functions of different receptors during neuronal excitation 

5) Describe the mechanisms and pathways of sensory inputs in the nervous system 

6) Explain the organization, structure, functions, and neurotransmitters of autonomic 

nervous system 

7) Describe the blood supply and venous drainage of brain and spinal cord 

8) Describe the organization, structure and functions of motor system of the brain and 

spinal cord 

9) Explain the organization, structure and functions of cerebellum and basal ganglia 

10) Explain the structure, formation and drainage of cerebrospinal fluid in the brain and 

spinal cord 

11) Describe the functions of limbic system and reticular activating system 

12) Describe the pathophysiology and prevention of common diseases like stroke, 

epilepsy, hydrocephalus and brain injuries 

13) Describe the behavioural and psychological aspects of death, dying and 

bereavement 
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Theme-1 (Numbness and Tingling) 

Introduction  

This is a one week long module mostly emphasizing on the physiological and anatomical 

aspects of peripheral nerves and the organization of nervous system. It also includes the 

development of nervous system, signal transmission in nerves, functional anatomy of the 

synapses and a brief account of abnormalities of the peripheral nerves.  

Specific Learning Objectives and Topics Covered 

Subject /Topic  S. No Learning objectives  Hours Format 

Gross Anatomy 

Overview of 

nervous system 

1.  Describe the general features of neurons and its 

classification 

1 hour Lecture 

2.  Differentiate between central and peripheral 

nervous system. 

3.  Describe the general features of brain 

(forebrain, midbrain and hindbrain) 

4.  Describe the general features of spinal cord 

including its enlargements at different levels 

5.  Describe the general features of cranial and 

spinal nerves 

6.  Differentiate between the anatomical aspects 

of sympathetic and parasympathetic system 

Autonomic Nervous 

System 

7.  Differentiate between the anatomical aspects 

of sympathetic and parasympathetic system 

1 hour Lecture 

8.  Briefly discuss the structure and types of 

Autonomic Ganglia 

Anterior cranial 

fossa 

9.  Dissect and describe the bony features of 

anterior cranial fossa 

1.5 

hours 

Dissection 

Middle cranial fossa 10.  Dissect and describe the bony features of 

middle cranial fossa 

1.5 

hours 

Dissection 

Posterior cranial 

fossa 

11.  Dissect and describe the bony features of 

posterior cranial fossa 

1.5 

hours 

Dissection 

Meninges 12.  Dissect and describe the dura matter, arachnoid 

matter and pia matter of the brain 

1.5 

hours 

Dissection 

Embryology 

Neural tube 

development 

13.  Discuss the process of neural tube development 1 hour Lecture 

Forebrain, midbrain 14.  Describe the development of primary and 2 hours Lecture 
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and hindbrain secondary brain vesicles 

15.  Enlist the derivatives of the brain vesicles 

16.  Describe the development of prosencephalon, 

mesencepahalon and rhombencephalon 

17.  Discuss congenital anomalies associated with 

each region of brain 

Histology 

General  Features of 

Neuroglial cells 

18.  Name the types and general features of 

neuroglial or supporting cells 

1 hour DSL 

Physiology 

Organization of the 

Nervous System 

19.  Describe general design of the nervous system 1 hour Lecture  

20.  Describe various divisions of the nervous 

system.  

21.  Describe structural and functional unit of CNS.  

22.  Describe Functional components of Neuron.  

23.  Describe Functional and Structural classification 

of Neurons 

24.  Describe major levels of central nervous system 

function 

25.  Describe Glial cells and their functions. 

26.  Compare nervous system to a computer 

Brown Sequard 

Syndrome 

27.  Study the clinical features of Brown Sequard 

Syndrome 

1 hour DSL 

Basic Functions of 

Synapses 

28.  Define and classify synapses 1 hour Lecture  

29.  Explain physiological structure of synapse 

30.  Describe Mechanism by Which an Action 

Potential Causes Transmitter Release from the 

Presynaptic Terminals 

31.  Describe synaptic transmission and explain 

properties of synaptic transmission. 

32.  Describe mechanism of action of 

neurotransmitter on the post synaptic 

membrane. 

33.  Describe Second messenger system in the post 

synaptic neuron  

Functions of 

Neurotransmitters 

34.  Define the characteristics of a neurotransmitter 1 hour Lecture  

35.  Enumerate the neurotransmitters involved in 

central nervous system.  

36.  Classify neurotransmitters and describe the 

actions of some common neurotransmitters in 
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central nervous system. 

Electrical Events 

during Neuronal 

Excitation and 

Inhibition 

37.  Describe resting membrane potential of the 

neuronal soma. 

1 hour Lecture  

38.  Describe Effect of Synaptic Excitation on the 

Postsynaptic Membrane—Excitatory 

Postsynaptic Potential. 

39.  Describe Effect of Inhibitory Synapses on the 

Postsynaptic Membrane—Inhibitory 

Postsynaptic Potential. 

40.  Describe Generation of Action Potentials in the 

Initial Segment of the Axon Leaving the 

Neuron—Threshold for Excitation 

Sensory Receptors 

and its properties 

Coding of Sensory 

Information 

41.  Define and classify receptors.  1 hour Lecture  

42.  Classify receptors according to their location in 

the body. 

43.  Describe specific functions of receptors. 

44.  Describe Receptor or generation potential 

45.  Discuss mechanism of action of sensory 

transduction. 

46.  Describe Doctrine of specific nerve energies 

47.  Describe Modality of Sensation—The “Labeled 

Line Principle” 

48.  Define and discuss law of projection 

49.  Discuss properties of stimulus; modality, 

Stimulus location Stimulus intensity Stimulus 

duration 

50.  Describe Frequency of action potentials with 

threshold level of receptor potential 

Transmission and 

Processing of 

Signals in CNS 

51.  Describe Relaying of signals through 

Neuronal pools; Divergence, Convergence, 

Prolongation of Signals 

1 hour Lecture  

Somatic Sensations 52.  Describe Tactile receptors in the skin and their 

functions: Pacinian corpuscles, Meissner’s 

corpuscles, Ruffini endings, Merkle cell, A-delta 

and C free nerve endings 

1 hour Lecture  

Transmission in the 

Dorsal column 

medial 

Lemniscal system 

53.  Describe ascending pathways and enumerate 

the differences between the two. 

1 hour Lecture  

54.  Describe Transmission in the Dorsal column 

medial Lemniscal system 

55.  Describe Spatial Orientation of the Nerve Fibers 
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in the Dorsal Column–Medial Lemniscal System 

56.  Describe two-point discrimination 

Somatosensory 

Cortex 

57.  Identify the diagrammatic representation of 

different areas of the body in the 

somatosensory cortex I 

1 hour Lecture  

58.  Identify Broadman’s areas of cerebral cortex 

and correlate each one of them with their 

respective functions.  

59.  Describe the functions of somatosensory area I. 

60.  Describe layers of the somatosensory cortex 

and their function. 

61.  Describe the functions of somatosensory 

association area 

Transmission of 

Sensory signals in 

the Anterolateral 

pathway 

62.  Differentiate the submodalities of 

nondiscriminative touch, temperature and 

nociception based on receptor transduction 

mechanism, localization within the spinal gray 

matter, and central termination of the 

pathways.  

1 hour Lecture  

63.  Describe functional organization at all levels 

and sub-modalities served by the anterolateral 

system and the equivalent components of the 

spinal trigeminal system. 

Biochemistry 

Neurotransmitters  

Brain and nervous 

tissues metabolism 

64.  Explain the biosynthesis of different 

neurotransmitters 

1 hour Lecture  

65.  Describe the metabolism of brain and nervous 

tissues 

General Medicine 

Peripheral 

neuropathies  

66.  Describe the etiology and types of peripheral 

neuropathies 

1 hour Lecture  

67.  Discuss the clinical presentation and 

complications of diabetic neuropathies 
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List of Practicals  

Subject /Topic Learning objective Hours Format 

At the end of this practical work, the 2nd 

year students will be able to; 

Histology 

Transverse section of 

spinal cord (cervical 

level) -1 

Identify the slide of transverse section 

of cervical spinal cord under the 

microscope 

1.5 hours Practical 

Physiology 

Examination of General 

Sensations 

Examine the sensations (tactile, 

position, pain, thermal, vibration) of 

lower limb on a standardized patient 

1.5 hours Practical 

 

List of Small Group Discussion (SGD) sessions 

Subject /Topic Learning objective Scenario  Hours Format 

At the end of this SGD, the 2nd 

year students will be able to; 

Physiology 

Types of nerve 

fibers, its 

regeneration and 

degeneration 

Describe the types of nerve 

fibers 

A 16 years old boy presented to a 

physician with progressive 

weakness of lower limbs which is 

ascending to upper extremities. 

On investigations, his nerve 

conduction studies revealed 

bilateral sensorimotor 

neuropathies consisting of 

Guillaine Bare syndrome. With 

treatment, the patient 

completely recovered with no 

residual deficit in 6 weeks’ time. 

1.5 hours SGD 

Describe the mechanism of 

degeneration & regeneration.  

Describe the duration 

required for regeneration 

inside & out of CNS. 

Enumerate the causes of 

degeneration. 

Discuss Wallerian 

degeneration 

Identify the microscopic 

appearance of degenerating 

neurons 
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Timetable  
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Theme-2 (Paraplegia) 

Introduction 

This one week long module consists of description of spinal cord with emphasis on its 

development, microscopic and gross structure, organization of different tracts and nuclei, 

and its functional characteristics. This module consists of lectures, Practicals, SGDs, DSLs and 

SDLs. 

Specific Learning Objectives and Topics Covered 

Subject /Topic S No Learning Objectives Hour  Format  

Gross Anatomy 

Externals features of 

Spinal Cord 

68.  Describe the shape, grooves and sulci and extension 

of spinal cord 

1 hour Lecture  

69.  Enlist the segments of spinal cord  

70.  Differentiate between white and grey matter of 

spinal cord 

71.  Describe the meningeal covering of spinal cord 

72.  Describe the blood supply of spinal cord 

Grey Matter of Spinal 

Cord 

73.  Describe the distribution of spinal cord into horns              1 hour Lecture  

74.  Differentiate between anterior, lateral and posterior 

horns 

75.  Describe the distribution of sensory and motor 

neuron within the grey matter 

76.  Explain formation of Rexed lamina of spinal cord  

White matter of spinal 

cord 

77.  Enumerate the ascending tracts  3 hours Lecture  

78.  Explain the origin, pathway and termination of dorsal 

column medial  lemniscal system 

79.  Explain the origin, pathway and termination of 

anterolateral spinothalamic tract. 

80.  Enumerate the descending tracts  

81.  Explain the origin, pathway and termination of 

pyramidal tracts 

82.  Explain the origin, pathway and termination of 

extrapyramidal tracts 

83.  Differentiate between pyramidal and extrapyramidal 

tracts 

Embryology 

Development of Spinal 

Cord 

84.  Discuss the development of alar and basal plate and 

its derivatives 

1 hour Lecture  
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Histology 

Histology of Spinal cord 85.  Identify the light microscopic transverse section of 

spinal cord at cervical, thoracic, lumbar and sacral 

regions 

1 hour Lecture  

86.  Draw and label the transverse section of spinal cord 

at different levels 

Physiology 

Introduction to Motor 

Nervous System 

(General Principles) 

87.  Describe organization of the spinal cord 

for motor functions 

1 hour Lecture  

88.  Give an overview of the components of nervous 

system involved in motor control 

89.  Identify and differentiate upper and lower motor 

neurons 

90.  Describe the types of anterior horn cells 

91.  Describe the concept of Final Common Path 

92.  Describe broad types of motor activities 

Motor functions of 

Spinal cord I: 

Stretch Reflex 

93.  Describe structural organization of the muscle 

spindle 

1 hour Lecture  

94.  Define a reflex action and enlist components of 

reflex arc.  

95.  Describe types of reflexes and their level of 

integration. 

96.  Describe Stretch Reflex 

97.  Differentiate between Static (Tonic) and Dynamic 

(Phasic) stretch reflex 

98.  Describe Functions of muscle spindle 

99.  Discuss physiological significance of these reflexes. 

100.  Describe Functions of Gamma efferent system 

101.  Describe the role of the muscle spindle in 

voluntary motor activity 

Motor functions of 

Spinal cord II: 

Golgi Tendon Reflex, 

Withdrawal Reflexes  

102.  Describe Golgi Tendon Reflex 1 hour Lecture  

103.  Differentiate between muscle spindle and Golgi 

tendon organ. 

104.  Describe types of polysynaptic reflexes and their 

level of integration. 

105.  Discuss physiological significance of these reflexes. 

106.  Describe reciprocal inhibition and 

reciprocal innervation 

Support of the body 

against gravity, 

107.  Describe Positive Supportive Reaction 1 hour Lecture  

108.  Describe Cord “Righting” Reflexes. 
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Reflexes of Posture And 

Locomotion 

109.  Describe stepping and walking movements 

110.  Describe Excitatory-Inhibitory Antagonism 

Between Pontine and Medullary Reticular Nuclei 

General Medicine 

Aetiology and clinical 

presentation of 

Paraplegia 

111.  Describe the clinical features of Brown Sequard 

syndrome 

1 hour Lecture  

112.  Describe the etiology, clinical features, investigations 

and management of a patient with paraplegia 

 

List of Practicals  

Subject /Topic Learning objective Hours  Format  

At the end of this practical work, the 2nd 

year students will be able to; 

Histology 

Transverse section of 

thoracic segment of 

spinal cord-2 

Identify the slide of transverse section of 

thoracic segments of spinal cord under 

the microscope 

1.5 Practical 

Physiology 

Examination Superficial 

and Deep Tendon 

Reflexes in lower limbs 

Examine a standardized patient for deep 

tendon reflexes of lower limbs  

1.5 Practical 
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List of Small Group Discussion (SGD) sessions 

Subject /Topic 

 

Learning objective Scenario  Hours  Format  

At the end of this SGD, the 2nd 

year students will be able to; 

Gross Anatomy 

SGD-1 

Structure of spinal 

cord 

Describe the gross structure 

of spinal cord with the help of 

models 

A 14 years old boy presented to a 

neurosurgical unit with history of fall 

from a tree followed by complete 

quadriplegia without any loss of 

consciousness. His MRI of the cervical 

spine revealed complete transaction at 

the level of C5-6.  

1.5 SGD 

Describe the blood supply of 

spinal cord 

Physiology 

SGD-2 

Lesions of the 

Spinal Cord: Upper 

and Lower Motor 

Neuron lesion 

Describe the clinical 

presentation of spinal cord 

disease 

A 45 years old lady presented to a 

neurology unit with one week history 

of urinary retention, with a sensory 

loss at T10, with weakness of both 

lower limbs. Her MRI revealed plaques 

at T9-11 which was suggestive of 

Multiple Sclerosis.  

1.5 SGD 

Discuss spinal shock 

Differentiate between upper 

and lower motor neuron 

lesions 

 

List of DSLs / others  

Subject /Topic 

 

Learning objective Hours  Format 

At the end of this DSL, the 2nd year students 

will be able to; 

Histology (Anat-DSL1) 

Grey matter of spinal 

cord 

Discuss the Rexed Laminae and the different 

groups of nuclei in  spinal cord 

1.5 DSL 

Gross Anatomy (Anat-DSL2) 

White matter of spinal 

cord 

Explain the location and types of tracts in  

spinal cord 

1.5 DSL 

Physiology (Phy-DSL1) 

Physiology of 

Dermatomes 

Define dermatomes and draw diagrams 

showing different dermatomes and label 

them 

1.5 DSL 
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Timetable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 18 

Theme-3 (Syncope) 

Introduction 

This module consists of the anatomical and physiological study of Medulla, pons and 

autonomic nervous system. It will also include the physiology of brain waves and epilepsy. 

There is a lecture of forensic medicine discussing brain death and pharmacology of drugs 

acting on autonomic nervous system. This module consists of lectures, Practicals, DSLs and 

SDL.  

Specific Learning Objectives and Topics Covered 

Subject /Topic S No Learning Objectives Hours  Format  

Gross Anatomy 

Medulla  113.  Enlist the components of brain stem 2 hours Lecture  

114.  Describe the external features of brainstem 

115.  Describe the transverse section of medulla at the 

level of sensory decussation, motor decussation 

and inferior Olivary nuclei 

116.  Enumerate the cranial nerves nuclei present 

within the medulla 

Pons  117.  Describe the transverse section of pons at the 

level of cranial and caudal parts 

1 hour Lecture  

118.  Enumerate the cranial nerves nuclei present 

within the pons 

Midbrain 119.  Describe the transverse section of pons at the 

level of superior colliculus and inferior colliculus  

1 hour Lecture  

120.  Enumerate the cranial nerves nuclei present 

within the midbrain 

Medulla oblongata 

general features 

121.  Dissect and describe the external features of 

medulla 

1.5 

hours 

Dissection 

Pons external 

features 

122.  Dissect and describe the external features of pons 1.5 

hours 

Dissection 

Midbrain Gross 

features 

123.  Dissect and describe the external features of 

midbrain 

1.5 

hours 

Dissection 

Physiology 

The Autonomic 

Nervous System 1 

124.  Describe the differences in the locations, level and 

organization of sympathetic and parasympathetic 

nervous system. 

1 hour Lecture  

125.  Identify the target organs of sympathetic and 

parasympathetic nervous system. 
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126.  Describe the distribution of afferent and efferent 

sympathetic and parasympathetic fibers to their 

respective target organs. 

127.  Contrast the sympathetic and parasympathetic 

branches of the autonomic nervous system based 

on: spinal cord division of origin, length of 

preganglionic and postganglionic neurons, 

neurotransmitters and receptors at the ganglionic 

and target organ synapse. 

The Autonomic 

Nervous System 2 

128.  Discuss basic characteristics of sympathetic and 

parasympathetic functions 

1 hour Lecture  

129.  Describe receptors on the effector organs 

130.  Describe function of the adrenal medullae 

131.  Describe sympathetic and parasympathetic “tone” 

132.  Describe “alarm” or “stress” response of 

the sympathetic nervous system  

Activating-Driving 

Systems of the 

Brain 

133.  Describe bulboreticular facilitatory area. 

Explain continuous stimulation from lower brain 

by four neurohormonal systems. 

1 hour Lecture  

134.  Explain continuous stimulation from lower brain 

by four neurohormonal systems. 

Brain Waves and 

Sleep 

135.  Describe brain waves. 1 hour Lecture  

136.  Describe the clinical significance of EEG. 

137.  Define sleep. Describe its various types and 

characteristics. 

138.  Describe basic theories of sleep. 

139.  Describe genesis of n-REM and REM sleep. 

140.  Enumerate the neurotransmitters involved in 

sleep. 

141.  Describe various sleep disorders. 

Limbic System 142.  Describe the principal components of the limbic 

system: hippocampus, amygdala, prefrontal 

cortex, and nucleus accumbens), the pathways 

connecting them and their functions.  

1 hour Lecture  

143.  Discuss the anatomy of memory and emotion in 

relation to the limbic system 

144.  Describe Functions of limbic system 

145.  Describe the connection of hypothalamus with 

different areas of brain. 

146.  Describe the vegetative and endocrine functions 
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of hypothalamus. 

147.  Describe the behavioral functions of 

hypothalamus. 

General Medicine 

Seizures and 

Epilepsy 

148.  Classify seizures & epilepsies 1 hour Lecture  

149.  Discuss the clinical features of patient presents 

with epilepsy. 

150.  Describe the investigations and enlist anti-

epileptic drugs 

Forensic Medicine 

Brain Death 151.  Discuss the signs related to Brain Death and its 

medicolegal aspects. 

1 hour Lecture  

 

List of Practicals  

Subject /Topic Learning objective Hours  Format  

At the end of this practical work, the 2nd year 

students will be able to; 

Histology 

Transverse section of 

lumbar section  spinal 

cord-3 

Identify the slide of transverse section of 

Lumbar segment of spinal cord under the 

microscope 

1.5 hours Practical  

Physiology 

Examination of Deep 

Tendon Reflexes in 

upper limbs 

Examine a standardized patient for upper 

limbs tendon reflexes 

1.5 hours Practical 

 

List of DSLs / others  

Subject /Topic Learning objective Hours  Format  

At the end of this DSL, the 2nd year students 

will be able to; 

Physiology 

Neurogenic shock Define and Describe Neurogenic Shock 1.5 hours DSL 

Gross Anatomy 

Brain stem lesion Describe the anatomical basis of brain stem 

herniation syndromes 

1.5 hours DSL 
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Time table 
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Theme-4 (Hemiplegia / Aphasia) 

Introduction  

This module consists of anatomy of the arterial supply and venous drainage of the brain, 

ascending and descending fibres, motor and sensory cortex, speech area, diencephalon, 

learning, memory and limbic system. It also includes a session of stroke by the medicine 

department and a session by the community medicine emphasizing on the preventive 

aspects of stroke. 

Specific Learning Objectives and Topics Covered 

Subject /Topic S No Learning Objectives Hours Format  

Gross Anatomy 

Functional areas of 

Cerebrum: Grey matter 

of cerebrum and  

White matter of 

cerebrum  

152.  Division of cerebrum into different lobes, its 

surfaces, sulci and gyri 

2 hours Lecture  

153.  Distribution of grey matter in cerebral 

hemispheres 

154.  Enumerate the types of white matter fibers  

155.  Differentiate between association, projection 

and commissural fibers 

156.  Detailed account of corpus callosum 

Diencephalon 157.  Structure and important nuclei of Thalamus and 

Hypothalamus 

2 hours Lecture  

Blood supply of brain 158.  Describe the formation of circle of Willis 1 hour Lecture 

Cranial nerves I 159.  Dissect and describe the attachments of cranial 

nerve nuclei in the brainstem 

1.5 

hours 

Lecture 

Cranial nerves II 160.  Dissect and describe the attachments of cranial 

nerve nuclei in the brainstem 

1.5 

hours 

Lecture 

Sulci Gyri on 

superolateral surface 

of cerebral hemisphere 

161.  Dissect and discuss the sulci and gyri on the 

superolateral surface of brain 

1.5 

hours 

Lecture 

Medial and Inferior 
Surface of cerebral 
hemisphere 

162.  Dissect and discuss the sulci and gyri on the 
Medial and Inferior Surface of cerebral 
hemisphere 

1.5 

hours 

Lecture 

Histology 

Cerebral cortex 163.  Identify the cerebral cortex on light microscope 1 hour Lecture 

164.  Enlist the different histological  layers of cerebral 

cortex 

Physiology 

Cortical Control of 165.  Describe Motor Functions of Specific Cortical 1 hour Lecture 
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Motor Functions Areas 

166.  Describe transmission of signal from the motor 

cortex to the muscles. (Pyramidal and 

extrapyramidal). 

167.  Explain the excitation of the spinal cord motor 

control areas by the primary motor cortex and 

red nucleus. 

Pathophysiology of 

Speech Disorders 

168.  Describe the types and Pathophysiology of 

Speech Disorders 

1 hour DSL 

Functions of 

Descending Tracts 

169.  Describe the functions of Descending Tracts 1 hour Lecture 

170.  Describe Decerebrate and Decorticate Rigidity 

Functions of Specific 

Cortical Areas (Concept 

of Dominant 

Hemisphere) 

171.  Name the association areas of brain. Briefly 

describe their location and function? 

1 hour Lecture 

172.  Draw the diagram of cerebral cortex to show the 

different functional areas 

Language and Speech 173.  Define and classify speech 1 hour Lecture 

174.  Describe how the brain performs the function of 

speech. 

175.  Describe Broca’s area in the brain, and its 

function. 

176.  Describe wernicke’s area in the brain, and its 

function. 

177.  Describe the speech pathways for perceiving a 

heard word and then speaking the same word & 

perceiving a written word and repeating it and 

correlate it with their clinical significance 

178.  Describe the effects of damage to broca’s area 

and wernicke’s area 

179.  Describe disorders related to speech. 

Learning and Memory 180.  Define and classify memory and explain its basic 

mechanism. 

1 hour Lecture 

181.  Describe the mechanism of synaptic facilitation 

and synaptic inhibition 

182.  Describe consolidation of memory, and briefly 

describe one of its most important features. 

183.  Describe Codifying of new memories 

184.  Role of specific parts of the brain in the memory 

process 

185.  Explain disorders related to memory. 

Community Medicine 
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Risk Factors of 

Cerebrovascular 

Diseases 

186.  Describe the Risk Factors of Cerebrovascular 

Diseases and their prevention 

1 hour Lecture  

Medicine  

Stroke  

 

187.  Describe the Etiology and Clinical Presentation of 

stroke 

1 hour Lecture  

 

 

List of Practicals  

Subject /Topic Learning objective Hours  Format  

At the end of this practical work, the 2nd 

year students will be able to; 

Histology 

Cerebral cortex Identify the histological layers of cerebral 

cortex under the microscope 

1.5 hours Practical  

Physiology 

Examination of motor 

and higher brain 

functions 

Examine a standardized patient for 

power, tone and movements of upper 

and lower limbs, speech, memory and 

other higher cortical functions 

1.5 hours Practical  

 

List of DSLs / others  

Subject /Topic 

 

Learning objective Hours  Format  

At the end of this DSL, the 2nd year 

students will be able to; 

Gross Anatomy 

Corpus Callosum Describe the structure and parts of 

Corpus callosum in Detail 

1.5 hours DSL 
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Timetable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 26 

Theme-5 (Tremors) 

Introduction 

This theme consists of anatomy and physiology of Cerebellum and its connections and 

extrapyramidal system. It also includes clinical topics like Parkinson`s disease. This theme 

consists of lectures, Practicals, DSLs and SDLs. 

Specific Learning Objectives and Topics Covered 

Subject /Topic  S No Learning Objectives Hours  Format  

Gross Anatomy 

Basal nuclei 188.  Enumerate the components of basal nuclei 1 hour Lecture  

Describe the structure and relation of corpus 

striatum, red nucleus and substantia nigra 

Cerebellum 189.  Describe the general features of cerebellum 2 hour Lecture  

190.  Name the lobes of cerebellum and discuss its 

anatomical and physiological classification 

191.  Enumerate the intracerebellar nuclei of 

cerebellum 

192.  Describe the input and output of cerebellum 

Intracerebellar Nuclei 193.  Describe the location and general features of 

intracerebellar Nuclei 

1 hour DSL 

Histology 

Histology of cerebellum 194.  Identify the cerebellar cortex on light 

microscope 

1 hour Lecture  

 195.  Enlist the different histological layers of 

cerebellar cortex 

Physiology 

Cerebellum I:  

Basic Circuit and 

Connections 

196.  Describe the divisions of cerebellum into 3 

lobes and their connections. 

1 hour Lecture  

197.  Describe Interconnections of neurons of 

cerebellar cortex 

198.  Describe Cerebellar afferent fibers 

199.  Describe Cerebellar efferent fibers 

200.  Describe the functional circuits of cerebellum 

Cerebellum II:  

Functions and 

Disorders 

201.  Explain the functional differences between 

vermis and cerebellar hemispheres. 

1 hour Lecture  

202.  Describe Functions of vestibulocerebellum  

203.  Describe Functions of spinocerebellum  

204.  Describe Functions of cerebrocerebellum 
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205.  Describe the clinical abnormalities of 

cerebellum 

Basal Ganglia I: 

Pathways and 

connections 

206.  Describe the anatomical and physiological 

classification of basal ganglia. 

1 hour Lecture  

207.  Describe the functional circuits of basal 

ganglia. 

208.  Describe connections of putamen circuit. 

209.  Describe connections of caudate circuit. 

210.  Enlist the differences between direct and 

indirect pathways 

Basal Ganglia II: 

Functions and Diseases 

211.  Describe functions of putamen circuit. 1 hour Lecture  

212.  Describe functions of caudate circuit. 

213.  Explain the clinical problems related to basal 

ganglia 

Pathophysiology of 

abnormal movements 

214.  Describe the types and Pathophysiology of 

abnormal movements 

1 hour DSL 

Review of Descending 

Tracts and their Lesions 

215.  Review Descending Tracts and their Lesions 1 hour DSL 

Psychiatry 

Psychosocial aspects in 

the management of 

Strokes and Dementia 

216.  Explain the psychosocial impact of sroke and 

dementia on human behavior 

1 hour Lecture  

Pharmacology 

Clinical pharmacology 

of Parkinsonism 

217.  Describe the groups of drugs used in 

Parkinson`s disease and their mechanism of 

actions 

1 hour Lecture  

General Medicine 

Types and causes of 

tremors 

218.  Describe the pathology, clinical features and 

treatment of Parkinson`s disease 

1 hour Lecture  

219.  Differentiate between cerebellar and 

parkinsonian tremors 
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List of Practicals  

Subject /Topic 

 

Learning objective Hours  Format  

At the end of this practical work, the 2nd 

year students will be able to; 

Histology 

Cerebellar cortex Identify the histological layers of 

cerebellar cortex under the microscope 

1.5 hours Practical  

Physiology 

Tests for co-ordination 

of movements 

Illicit cerebellar signs in a standardized 

patient 

1.5 hours Practical 

 

List of Small Group Discussion (SGD) sessions 

Subject /Topic Learning objective Scenario  Hours  Format  

At the end of this SGD, the 2nd 

year students will be able to; 

Anatomy 

Caudate Nucleus Enlist the basal nuclei An 80 years old male presented to 

a physician with many 10 years 

history of fine hand tremors, and 

slowing of movements of the body. 

He was lying in the bed in a flexed 

posture and was already using 

treatment for Parkinson’s disease. 

His MRI of the brain revealed 

Caudate lobe atrophy 

1.5 hours SGD 

Describe the structure and 

different parts of caudate 

nucleus 

Physiology 

Abnormalities and 

clinical presentations 

of diseases of basal 

ganglia 

Describe the cardinal features 

of Parkinson`s disease 

A 65 years old female presented to 

a physician with many years 

history of fine hand tremors, 

generalized muscle rigidity and 

slowing of movements of the body. 

She was diagnosed as a case of 

Parkinson`s disease, and was put 

on treatment 

1.5 hours SGD 

Enlist the neurotransmitters 

of basal ganglia and their 

functions 

Describe the basic 

abnormalities in this disease 

Clinical abnormalities 

of cerebellum 

Describe pathophysiologic 

bases of different clinical 

features of cerebellar 

A 67 years old diabetic and 

hypertensive female patient 

presented to a physician with 

1.5 hours SGD 
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diseases like ataxia, vertigo, 

nystagmus, dysmetria and 

dysdiadokokinesia  

sudden onset vertigo, and ataxia. 

An MRI scan of the posterior fossa 

revealed an infarct in the left 

cerebellum 

 

List of DSLs / others  

Subject /Topics  Learning objective Hours  Format  

At the end of this DSL, the 2nd year 

students will be able to; 

Gross Anatomy 

cerebellar peduncles Describe the anatomy of cerebellar 

peduncles 

1.5 DSL 

Physiology 

Neurotransmitters 

involved in basal ganglia 

circuits 

Describe basal ganglia circuits and 

Neurotransmitters involved in these 

1.5 DSL 
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Timetable 
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Theme- 6 (Headache) 

Introduction  

This module consists of anatomy and physiology of meninges of the brain, ventricular 

system and dural venous sinuses. It also includes analgesia system of the brain and higher 

mental functions. This module contains some clinical topics related to radiology of the brain, 

brain tumours and meningitis. This module is composed of lectures, Practicals, SGDs and 

DSLs 

Specific Learning Objectives and Topics Covered 

Subject /Topic  S No Learning Objectives Hours  Format  

Gross Anatomy 

Dural venous sinus 220.  Differentiate between paired and unpaired venous 

sinuses 

1 hour Lecture  

Discuss the structure and drainage of individual 

venous sinuses 

CSF in ventricular 

system 

221.  Discuss the structure of choroidal plexus and the 

formation of CSF in ventricles 

1 hour Lecture  

Cavernous Sinus 222.  Describe the location and structures present in the 

cavernous sinus in detail 

1 hour DSL 

Embryology 

Study of Models 223.  Detailed study of neural tube development 1 hour DSL  

Physiology 

Pain Sensation 

And its Pathways 

224.  Describe pain receptors and type of stimuli causing 

pain.  

1 hour Lecture  

225.  Describe types of pain. 

226.  Explain in detail the pathway for pain. 

Pain suppression 

(analgesia) 

System in the brain 

and 

Spinal cord 

227.  Define analgesia  1 hour Lecture  

228.  Explain pain suppression system in the brain and 

spinal cord. 

229.  Describe Gate control theory and Brain Opiate 

system 

230.  Describe clinical abnormalities of pain: 

Primary and Secondary Hyperalgesia 

Headache, 

Referred Pain 

Thermal Sensations 

231.  Define referred pain and describe its mechanism. 1 hour Lecture  

232.  Describe the clinical significance of referred pain with 

examples. 

233.  Enumerate the causes of referred pain. 
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234.  Enlist the causes of intra-cranial and extra-cranial 

headache and correlate with the underlying 

mechanism of pain. 

235.  Describe thermal receptors and their excitation  

236.  Describe mechanism of stimulation of thermal 

receptors  

237.  Describe transmission of thermal signals 

in the nervous system  

CSF formation, 

circulation and 

functions 

238.  Describe regulation of cerebral 

blood flow 

1 hour Lecture  

239.  Describe formation, flow, and absorption 

of cerebrospinal fluid 

240.  Describe Blood–Cerebrospinal Fluid and 

Blood-Brain Barriers 

Brain opiate system 241.  Describe the physiology of Brain opiate system 1 hour DSL  

Review of basal 

ganglia 

242.  Review the physiology of basal ganglia 1 hour DSL  

Review of cerebellum 243.  Review the physiology of cerebellum 1 hour DSL  

Clinical abnormalities 

of pain 

244.  Describe the clinical abnormalities related to pain 

and their management  

1 hour DSL  

Biochemistry 

Prostaglandins and 

pain management 

245.  Describe the role of prostaglandins in pain and its 

management 

1 hour Lecture  

Biochemistry of CSF 246.  Describe the biochemistry of CSF 1 hour Lecture  

Pathology 

Inflammation of 

meninges and brain 

247.  Describe the inflammatory processes related to 

meninges and brain parenchyma 

1 hour Lecture 

248.  Describe the pathogenic mechanisms of meningitis 

and encephalitis 
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List of Practicals  

Subject /Topic Learning objective Hours  Format  

At the end of this practical work, the 2nd 

year students will be able to; 

Histology 

Transverse Section of 

Spinal Cord and 

overview 

Identify the slides of different neural 

structures under the microscope 

1.5 hours Practical  

Physiology 

Neurological 

examination of upper 

and lower limbs 

Examine a standardized patient for 

neurological system of upper and lower 

limbs 

1.5 hours Practical 

 

List of Small Group Discussion (SGD) sessions 

Subject /Topic 

 

Learning objective Scenario  Hours  Format  

At the end of this SGD, the 

2nd year students will be 

able to; 

Anatomy 

3rd Ventricle Describe the location and 

structure of 3rd ventricle of 

the brain 

 

A 35 years old female presented 

to a hospital with 20 days history 

of fever and headache. Her CT 

scan of the brain revealed 

dilated ventricles with evidence 

of hydrocephalus. She was 

started on Antituberculous 

therapy and a 

Ventriculoperitoneal shunt was 

performed by neurosurgeon. 

1.5 hours SGD 

Explain the structure of 

Choroidal plexus  

 

Explain the formation, 

drainage and absorption of 

CSF 
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List of DSLs / others  

Subject /Topics   Learning objective Hours  Format  

At the end of this DSL, the 2nd year students 

will be able to; 

Gross Anatomy 

 Lateral ventricles Study of different parts of Lateral ventricle 1.5 hours Lecture  

 4th Ventricle Study of different parts of 4th ventricle 1.5 hours Lecture  

Physiology 

Analgesia system of the 

brain 

Explain the Analgesia system of the brain 1.5 hours Lecture  

Composition of 

Cerebrospinal Fluid and 

abnormalities 

Describe the composition of CSF and 

abnormalities in different clinical conditions 

(chemistry, cells and microbiology) 

1.5 hours Lecture  

 

 

 

Timetable 
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Books and other reading resources 

Gross Anatomy Netter`s “Atlas of Human Anatomy-6th Edition 

Gray`s Anatomy-4th Edition 

Cunningam`s “Textbook of Anatomy’-12th Edition 

Snell`s Clinical Anatomy by regions-9th Edition 

Snell`s Clinical Neuroanatomy-7th Edition 

Last`s Anatomy-10th Edition 

Embryology  Langman`s Medical Embryology-14th Edition 

The Developing Human “by Keith L Moore”-10th Edition 

Histology  Textbook of Histology “by Leslie Gartner-3rd Edition 

Basic Histology-Text and Atlas- “by Luiz Carlos-11th Edition 

 

Physiology  Guyton`s “Textbook of Medical Physiology”-13th edition 

Ganong`s “Review Of Medical Physiology”-25th Edition 

“Human Physiology-From cell to system” by Lauralee 

Sherwood-8th Edition 

Biochemistry  Harper`s Biochemistry-31st Edition 

Principles of Medical Biochemistry-3rd Edition 

Lippincot`s Biochemistry-6th Edition  

Pharmacology  Katzung`s Basic and Clinical Pharmacology- Latest Edition 

Pathology  Robbin`s Basic Pathology-9th Edition 

Community Medicine Essential Community Medicine- 

Medicine Davidson`s Principles and Practice of Medicine-22nd Edition 

Clinical Examination Talley and O'Connor's Clinical Examination-6th Edition 
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Block Assessment 

Block Assessment consists of Theory Paper (MCQs) and Skill assessment (OSPE). 

MCQs 

1)  A 62-year-old male patient had a stroke that damaged his right cerebral peduncle, 

resulting in a loss of motor control on the left side of his body. Due to the close proximity of 

a cranial nerve to the cerebral peduncles, his attending physician suspected that 

dysfunction will also occur in: 

a) Smell 

b) Visual acuity in the right eye 

c) Motor control of the right eye muscles 

d) Sensation from the right side of the forehead 

e) Motor control of the right facial muscles 

 

2) A 48-year-old male had a stroke that damaged the superior cerebellar peduncles, leading 

to loss of output from the cerebellum to the brain stem and cortex. One of the cardinal 

symptoms displayed by this patient was: 

a) Learning and memory disorder 

b) Loss of hearing 

c) Loss of vision 

d) Ataxia 

e) Aphasia 

 


