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(Pre- Clinical Practical Physiology) 

 no. 1lab                             Vital signs                              Latief Dr. 

Introduction. 
Health care professionals are expected to conduct a variety of tests and 

measures to effectively evaluate a patient's health condition. Assessing a 

patient’s vital signs is often the first assessment that a clinician will perform. Vital 

signs are measurements of the body’s most basic functions. Traditionally, vital 

signs have been described as body temperature, pulse, respiratory rate, and 

blood pressure because through these basic functions a clinician can determine 

signs of human life or death. Pain is often considered “the fifth vital sign," and is 

covered in the somatosensory examination.  

These values alone, or in combination, will also help a clinician understand the 

relative risk to a patient’s health and wellness by determining if the values 

deviate from known normative data and by what degree. The values can be 

useful in establishing the presence of disease, monitoring chronic disease states, 

and determining a differential diagnosis. These values are dynamic and can 

change in an instant. It is essential that clinicians demonstrate proper techniques 

and understand other variables that can affect these values to ensure accuracy 

(i.e., validity) of the vital signs that have been measured. 

Vital signs have been monitored since the earliest days of medicine. Recently, 

clinicians have widened the scope of vital signs to include temperature, pulse, 

respirations, blood pressure, height, and weight and blood oxygen saturation 

rate.  

Indications for Vital Signs Examination 
The degree and frequency of vital sign assessment will vary depending on the 

setting. A good rule to follow is that all patients on initial evaluation should have 

a complete set of vital signs assessed, and any change in a patient’s status 

should precipitate a reassessment of the vital signs 

The main vital signs are: 
1. Body temperature.               2. Pulse rate.                    3. Respiration rate. 

4. Blood pressure.                   5.Oxygen saturation rate. 

Equipment needed: 
1. A thermometer.                  2. A watch displaying seconds. 

3. A stethoscope.                   4. A Sphygmomanometer.  

General considerations. 

http://healthcaresciencesocw.wayne.edu/sensory/start.htm
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1. The patient should not have alcohol, caffeine, tobacco, or performed vigorous 
exercise within 30 minutes of examination. 
1. The patient should be sitting with feet on the ground &his back supported or 
lying at ease. 
2. The examination room should be quite & the patient comfortable. 
3. History of hypertension, slow or rapid pulse & current medications should 
always be obtained.  

Temperature 

There are two ways to measure body temperature — by measuring core 
temperature and surface 
temperature.

 
Temperature can be measured in several ways: 

1. Oral.     
1. Axillary (armpit). 
1. Rectal. 
2. Aural (ear).  
3. Forehead. 

Of these, axillary is the least & rectal is the most accurate. 
When taking temperature the following points should be remembered: 
1. The thermometer should be accurate. 
2. The thermometer must be kept in position long enough to allow the mercury 

to reach the body temperature. 
3. Collapsed, comatose, children, & the elderly patients should have a rectal or 

axillary temperature. 
4. Before inserting the thermometer, you should wash it in antiseptic & see that 

the mercury is well shaked down. 
Normal 36.6-37 cº 

Subnormal Less than 36.6 cº 

Febrile More than 37.5 cº 

Hyperpyrexia More than 41.6 cº 

Hypothermia Less than 35 cº 

 
Since surface temperature is more susceptible to changes in the surroundings, 
it is considered less accurate and is recommended for use only when there is 
difficulty in measuring the core temperature. 

1. Usually the oral reading is more than axillary 0.5-0.7 co  
2. Rectal reading is more than oral 0.5-0.7 co  
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3. Aural reading is the same as rectal. 

PULSE 

It is the measurement of heart rate. 
The presence of the main peripheral pulses (radial, brachial, carotid, femoral, 
popliteal, posterior Tibial & dorsalis pedis) should be noted. 

The important points that be noticed are: 

1. Rate.  
2. Character. (pulse rhythm and pulse force) 
3. Volume. 

Presence or absence of delay of femoral pulse compared with the radial. 
To asses rate & rhythm, the radial pulse at wrist is generally used. It is best 
felt with tips of fingers (index, middle & ring), the patient forearm being 
pronated &the wrist slightly flexed. 

@ Rate: 
Count the heart rate per a minute. 

Normal 60-100 BPM 
Tachycardia More than 100 BPM 
Bradycardia Less  than 60 BPM 

Tachycardia (causes): 
❖ Exercise 

❖ Fever 

❖ Thyrotoxicosis 

❖ Drugs (salbutamol) 

Bradycardia (causes): 
❖ Athletes 

❖ Hypothermia 

❖ Hypothyroidism 

❖ Heart block 

❖ Drugs (B-blocker) 

@Pulse character: 
Is the rhythm and force of the pulse.  
1. Pulse rhythm is evaluated as regular or irregular. When intervals 

between beats are constant, the pulse is regular and when intervals are 
not constant, the pulse is described as irregular. 
A. Regular irregularity (extrasystole) 

b. Irregular irregularity (atrial fibrillation) 
2. Pulse force refers to the pressure of the pulse wave as it expands the 

artery. Pulse force is determined as full or thread. A full pulse feels as 
if a strong wave has passed under your fingertips. When the pulse 
feels weak and thin, the pulse is described as thread.  
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RESPIRATION 
1. Measure the breathing rate per a minute. 
2. The normal breathing rate for a relaxed normal adult 12-20 

breaths/minute. 
3. More than 20 breaths/minute. Is called Tachypnea. 

 Some causes of tachypnea: 
❖ Nervousness 

❖ Exertion 

❖ Fever 

❖ Hypoxia 

Unlike pulse, respiration much more under the voluntary control, if patient see 
you counting his breaths, he may change his breathing pattern. 
 

BLOOD PRESSURE 

The Korotkoff sounds may be heared by placing a stethoscope over the 
brachial artery while the pressure in an occlusion cuff around the upper arm is 
gradually reduced. 
1st sound Peak systolic pressure 
2nd & 3rd sound Due to turbulent blood flow through partially occluded vessel 
4th sound Occur when the sound become muffled. 
5th sound True diastolic pressure (when the sound disappears). 

 

1. The patient should lying or sitting at ease. 
2. All clothing should be removed from the arm. 
3. The cuff should be applied closely to upper arm, with the lower border not 

less than 2.5 cm from the cubital fossa. 
4. The radial pulse is palpated while the cuff inflated to a pressure of 30 mmHg 

above the level at which radial pulsation can no longer be felt. 
5. The pressure in the cuff lowered slowly until the 1st sound is heard (systolic 

pressure). 
6. Continue lowering pressure until the sound becomes faint (4th sound). 
7. Continue to reduce the pressure until the sound disappears completely 

(diastolic pressure). 
8. The standard cuff width for an adult is 12.5 cm. if narrower cuff is used, 

recorded pressure will be falsely high. 
 

Normal blood pressure 
Systolic blood pressure (100-140 mmHg) 
Diastolic blood pressure (60-90 mmHg) 
Reading of blood pressure by Systolic/Diastolic more than 140/90 it is called 
hypertension. Less than 100/60 it is called hypotension. 



 

5 

The difference between systolic blood pressure & diastolic blood pressure is 
called pulse pressure. The normal pulse pressure is 30-60 mmHg. 
 

 Measurement of arterial blood pressure. 
 Apparatus: 
1. Sphygmomanometer. 
You can measure blood pressure by using a device called a sphygmomanometer. 
There are two types of this device, manometric and digital. When using the 
manometric variety, a stethoscope is used to hear the sound of blood rushing 
back through the artery. This "old-fashioned" type is more accurate than the 
digital type. With a digital device, the stethoscope is not used. A digital 
sphygmomanometer uses digital readouts. With this type of 
sphygmomanometer, the blood pressure reading appears on a small screen or is 
signaled in beeps. 
There a four main parts of a sphygmomanometer. It consists of an: 
1. Inflatable cuff.  
2. Measuring unit may have a mercury manometer, or aneroid gauge.  
3. Inflation bulb. 
4. Valve.  

2. Stethoscope. 
Stethoscopes are medical instruments used to listen to the sounds from the 
chest cavity; especially the heart and the lungs and digestive system are often 
best heard through a stethoscope. With sphygmomanometer it is used to 
measure the patient's blood pressure. They have both been part of doctors' 
toolkits for many years, and are quite simple devices that nonetheless, deliver 
important results. The stethoscope composed from the following parts: 

1. Earpieces: The earpieces are fitted into the ears and are typically 
rubberized for comfort and to isolate from external sounds. They are 
designed to transmit sounds directly into the ears. 

2. Ear Tubes: The ear tubes attach the earpieces to the main body of the 
stethoscope. They are typically constructed of metal and consist of hollow 
tubes that are ideally suited to transmitting low-frequency sound. 

3. Acoustic Tubes: The acoustic tube connects the ear tubes to the 
chestpiece and is a flexible tube made of a rubberized material. The 
acoustic tubing can be filled with different materials to best transmit sound 
from the patient to the health-care provider. 

4. Chestpiece: The chestpiece is constructed of metal and is typically 
double-sided to work for differently sized patients and different areas of 
the body. The chestpiece has deep cups that capture sounds from the 
target area and may be ringed with a "chill ring" to keep the patient from 
being uncomfortable when touched by the cold metal chestpiece. 

Procedures: 

http://blood-pressure.emedtv.com/blood-pressure/blood-pressure-readings.html
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The subject should lie down and relax in a quiet room. 
The upper part of the arm should be bared and his clothes should not press on 
the arm. Place the middle part of the rubber bag along the brachial artery in the 
upper arm, the lower edge of the cuff being well above the elbow. Fix the cuff in 
position by wrapping it. Don't wrap it tightly, neither too loose. Determine the 
systolic arterial blood pressure by the palpatatory method and both the systolic 
and diastolic pressure by the auscultatory method. 

1. Palpatatory method: 
Feel the radial pulse by putting the three middle fingers of the right hand along 
the course of the radial artery at the wrist with the index finger towards the 
subject. Raise the pressure in the cuff about 180 mm Hg. Now lower the 
pressure slowly and steadily until you feel the pulse under the finger on the 
radial artery. This reading gives the systolic pressure.  

2. Auscultatory method: 
put the cuff in place with pressure at zero find the position of the right brachial 
artery just below the cuff, now raise the pressure to 180 am Hg and put the 
diaphragm of the stethoscope on the brachial artery, lower the pressure very 
slowly and steadily. A wave of characteristic sound can be heard after systolic 
pressure is reached. 

First phase: 
Before the pressure is lowered to the systolic level 
no sound can be heard from the artery. When the systolic pressure is reached a 
clear and relatively loud sound is heard with each heartbeat. Note this pressure.  

Second phase:   
As you lower the pressure the sound becomes softer in character.  

Third phase: 
This murmer is replaced by a sound which becomes progressively louder and 
more banging in character as the pressure drops. 

Fourth phase: 
 The sound becomes soft and muffled. The point at which the sound begins to 
fade is usually accepted as the diastolic pressure. 
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 2no. lab       Vital Signs & Exercises          Latief Dr. 

Factors altering the Vital Signs.  
Several factors can cause changes in one or more of the vital signs: age, gender, 

heredity ,race, lifestyle, environment, time of day, location assessed, 

temperature of environment, medications, pain, and other factors such as 

exercise and metabolism, anxiety and stress, postural. In the elderly, the 

efficiency of thermoregulation is reduced by the physiological changes of aging, 

including loss of subcutaneous fat, decreased sweat gland activity, reduced 

metabolism, and poor vasomotor control. Financial status and environmental 

conditions experienced by the elderly may also affect diet, activity, and ability to 
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control the external temperature. The normal aging process causes changes in 

the elderly person’s respiratory functions.  

Effect of exercise on the vital signs: 
If you are unaccustomed to exercise, you may become flushed more quickly and 

find that your respiratory rate speeds up too quickly. This can leave you feeling 

out of breath because your body is unfamiliar with this level of work. As you 

continue to keep an exercise regimen over a longer period of time, your body 

changes as it adapts to the requirements. Your heart becomes more conditioned 

and your lung capacity increases. You will be able to breathe faster and deeper 

than before and find that your level of tolerance has increased. 

The normal value of vital signs in adult are: 

Blood pressure:   Systole   =  100-140 mmHg 

                              Diastole =  60-90 mmHg                   

Respiratory rate:    12-20 breath / minute. 

Pulse rate:              60-100 beat / minute. 

Temperature:        36.6=37.2 Co 

CO = HR  X  SV 

CO: cardiac output, HR: heart rate. SV: stroke volume 

BP = CO  X  PR 

BP: blood pressure, CO: cardiac output, PR: peripheral resistance. 

In exercise the increased sympathetic activity causes a more powerful 

contraction of the ventricles (as well as an increase in the heart rate), more 

blood available to be pumped out for that beat. 

In addition, action of the muscle pump in the limbs and vasodilation of the 

muscle blood vessels by the metabolites and increase in breathing will increase 

the venous return of blood to the heart and further increase the stroke volume. 

So the changes which occur in the exercise are: 

1. Increase in the heart rate and stroke volume leads to an increase in cardiac 

output. 

2. The increased cardiac output coupled with a fall in peripheral resistance due 

to dilating action of metabolites on the muscle arterioles, gives a slight raise 

in systolic blood pressure but a normal or slightly lowered diastolic blood 

pressure and the pulse pressure is increased (difference between them). 

3. Increase percent of the cardiac output passes to the active muscles (and skin 

as body temperature rises). 

4. More oxygen is extracted from each 100 ml blood as it passes through the 

active muscle. 
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5. The rate and the depth of respiration is increased. This is brought about by 

the action of higher centers due to increase CO2 production, production of 

lactic acid and increase utilization of O2. 

6. If the oxygen supply to the active muscle is insufficient for aerobic 

metabolism, energy is obtained by anaerobic metabolism and lactic acid is 

produced and increase respiration continues after the exercise has finished. 

Heat production can be increased by taking exercise; this will increase the 

metabolism and increase the loss of water in two ways: 

1. Increase the rate of respiration. 

2. Exercise increases the body heat result in sweating. 

Exercise's Effects on the Heart 
Inactivity is one of the major risk factors for heart disease. However, exercise 

helps improve heart health, and can even reverse some heart disease risk 

factors. Like all muscles, the heart becomes stronger as a result of exercise, so it 

can pump more blood through the body with every beat and continue working at 

maximum level, if needed, with less strain. The resting heart rate of those who 

exercise is also slower, because less effort is needed to pump blood. A person 

who exercises often and vigorously has the lowest risk for heart disease, but any 

amount of exercise is beneficial. Studies consistently find that light-to-moderate 

exercise is even beneficial in people with existing heart disease.  

No doubt exercise can increase your health, manage your weight and improve 

your overall mood. When you exercise, your body responds by performing 

certain functions that keep you moving. By increasing your temperature and your 

respiratory rate, you can keep up with the energy you need to work out, and 

continued exercise will further support your tolerance for activity. 

How Do Vital Signs Change During Anaerobic Exercise 
Anaerobic exercise involves high-intensity activity that is short-lasting. In 

anaerobic exercise, such as weightlifting and sprinting, your body’s need for 

oxygen exceeds the oxygen that is available. The term anaerobic means “without 

oxygen.” As with aerobic exercise, anaerobic exercise temporarily changes your 

vital signs, including heart rate, blood pressure, breathing rate and temperature. 

- Effect on the heart rate: 
For the average adult, a normal resting heart rate is 60 to 100 beats per 

minute. With each heartbeat, your heart sends blood throughout your body to 

deliver oxygen to your tissues. During anaerobic exercise, your body’s need 

for oxygen increases. As a result, your heart rate increases in direct 

proportion to the intensity of the exercise. 

- Effects on the blood pressure. 
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Blood pressure is the measurement of the blood’s force in your arteries. In 

general, normal blood pressure is defined as 120 over 80. The top, or systolic, 

number represents the pressure when the heart contracts. The bottom, or 

diastolic, number represents the pressure when the heart relaxes. Your body 

responds to anaerobic exercise by increasing systolic blood pressure. When 

you lift weights, the muscle contraction causes a decrease in blood flow. To 

compensate, the heart beats faster in an effort to deliver more oxygen to your 

muscles. The increase in systolic pressure after anaerobic and aerobic 

exercise is approximately the same. 

- Effects on the temperature: 
The average adult body temperature is 37 C o degrees Celsius, although 

temperatures between 36.6 C o to 37.2 C o are considered normal. During 

anaerobic exercise, the energy used to power your muscles during the intense 

bursts of movement is lost as heat, increasing your body temperature. That is 

why you sweat during exercise. Your body prevents your body temperature 

from getting too high by releasing the heat as sweat. As the sweat evaporates, 

it cools your body. 

When you exercise and your heart beats faster, your circulation also speeds 

up. As your muscles require more oxygen and your metabolism increases, 

excess heat is generated and your body temperature increases. In response to 

this, your blood vessels dilate to send more blood toward the skin, which can 

cause a flushed appearance. Your body also produces sweat which, when it 

evaporates, works as a cooling mechanism for body temperature. This process 

is known as thermoregulation. When you exercise in humid conditions, your 

body may be unable to cool sufficiently if the sweat cannot evaporate, and 

your body temperature could rise enough to cause symptoms of dizziness, 

headache and exhaustion. 
- Effects on the breathing rate: 

Breathing is a complex physiological process that brings nutrients into your 

body. Respiration is the number of breathing cycles completed each minute; 

one breathing cycle is performed by breathing in and breathing out. an 

average adult breathes approximately 12 to 20 times per minute, although this 

number increases when you exercise. During anaerobic exercise, your 

breathing rate increases along with your heart rate. Your sympathetic nerves 

signal your respiratory muscles to increase your breathing rate in an effort to 

bring more oxygen into the body and the blood. In addition to bringing oxygen 

in, the increase in breathing rate also expels waste products such as carbon 

dioxide.  
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Summary of the vital signs changes during exercise: 
Long term During exercise The vital sign  

Decreases by 5-25 bpm Increase and then plateaus HR 1. 

Decrease Increase and then plateaus BP- Systolic 2. 

Decreases Stays the same or slight decrease BP- Diastolic 3. 

No affect Increases Temperature 4. 

Depends Dependent on many factors …..goal? Pain 5. 

 

The effects of exercise and the change in the vital signs: 
Aerobic exercise gets the heart working to pump blood through the heart more 

quickly and with more force than normal. As blood is pumped faster, it must be 

oxygenated more quickly, which quickens respiration. Aerobic exercise 

strengthens the heart. Arteries carry oxygenated blood away from the heart to 

the tissues of the body. 

Select a group students and record their blood pressure, temperature, pulse and 

respiration whilst at rest. Investigates the effects of exercise and the change in 

the vital signs. Write the results as in the table. 

 

 Vital signs Before exercise After exercise 

1. Blood pressure   

2. Pulse rate   

3. Respiratory rate   

4. Temperature   

 
 

3Clinical   lab no.             Physical examination              Dr.Latief 

 The diagnosis of diseases depends on: 

1. Proper history. 

2. Physical examination. 

       3.Investigations. 
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Physical examination: 

A. General examination. 

B. Systemic examination. 

A. General examination 
1. General look 

2. Head and neck examination 

3. Upper limb 

4. Lower limb 

 
1. General look: 

a. Age & sex 

b. State of nutrition ( good built, thin , obese ) 

c. State of consciousness 

d. Color of patient: 

-  blue: cyanosis 

- yellow: like in jaundice 

-  Pale: like in anemia 

-  Any discoloration like rash 

e. Smell oH:he patient like ( keton , alcohol, fetor oris 

) 

f. State of health (well or ill) 

g. Gait of patient 

h. Position (supine, Simi supine, sitting, prone, lat. 

Decubitus) 

i. State of hydration, 

j. Abnormal movement like in epilepsy. 

  

2. Head and neck examination: 

A. Head 

1. Scalp : For hair distribution + any abnormalities 

2. Eye: For: 

- Conjunctiva for palor 

- Upper sclera for jaundice 

- Arcus lipidus 

- Comparism with other eye. 

3. Nose: For 

  - Abnormalities 

  - Bleeding. 

  - Discharge. 

4. Ear: For 

- Abnormalities. 
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- Discharge. 

5. Mouth 

- Lip for cyanosis 

-  Hygiene 

-  Tongue for 

- Cyanosis 

- Palor 

- Hard palate for jaundice 

- Tonsil 

6. Face 

- Shape like moon face. 

- Symmetry ( facial palsy ) 

- Expression 

 Depression 

 Anxious 
- Color 

 Blue. ( cyanosis ) 

 Red. ( plethoric ) 

 Yellow. (jaundice ) 
 

B. Neck: 

-  JVP 

- Lymph node; the patient should be in sitting position 

 Anterior lymph node 
- Sub mental 

- Sub mandibular 

- Periauricular 

- Cervical 

- Supraclaicular 

 Posterior lymph node 
- Post auricular 

- Occipital 

- Thyroid examination by asking the patient to swallow. 

3. Upper limb: 

a. Axillary lymph node 

b. Hand 

 Shake the hand for feeling if moist or dry and 
temperature  

 Nail 
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- Clubbing 

- Leukonychia (white nail)  

- Kolinychia ( spoon shape nail) 

- Splinter hemorrhage 

-  Half& half nail 

 Palmer creases for palor 

 Any deformity, wasting and abnormalities 

 Comparison with other hand 

 Pulse with other vital signs ( BP , RR, Temp) 

 Tremor 

 

4. Lower limb: 

-  For edema 

-  Any abnormalities 

-  Pulse 

-  Hair distribution 

- Comparison With the other limb 

 

JVP (jugular venous pressure) 

We use internal jugular vein not external due to: 

 Presence of valve in external J.V 

 External J.V pass through fascia so affected by external 

compression 

 There are direct continuation between Rt atrium 

and internal jugular vein. 

 

- It measure the Rt atrium pressure. 

- Normally up to 4 cm above sternal angle or 9 cm above Rt 

atrium (vertical height). 
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# The examination by put the patient in supine position at 

45° supporting with pillow under good light. 

- Look across the neck from Rt side of patient. 

- Identify the internal jugular position, if cannot see this 

do hepatojuguiar reflex. 

- Estimate the vertical height in cm between top of venous 

pulsation and sternal angle. 

 Increased in : 
-Heart failure 

- Constrictive pericarditis 

- Pulmonary Embolism 

- Obstruction of superior vena cava 

 Decreased in: Shock 

# JVP decrease with inspiration due to decrease 

intrathorasic pressure. 

# JVP measures at 45° because there is transitional 

point between distended vein and collapsed one. 

 

 

 

B. Systemic Examination. 

1. Precordial examination. 

2. Respiratory examination. 

3. Neurological examination. 

 Meningeal examination. 

Differences between carotid and jugular pulsation 

jugular Carotid 

1-impalpable 

2.Change with respiration 

3.Change with position 

4.(+ ve ) hepatojugular 

reflex 

5. 2 wave \ beat 

k. 6.pulsation diminished 

by pressure on root of 

neck 

- palpable  

-not affected  

-not affected 

- - (-ve ) 

 

-1 wave \ beat 

 -not affected 
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 Cranial nerve examination. 

 Motor examination. 

 Sensory examination. 

 Gait 

 Cerebellar examination. 

4. Abdominal examination. 

5. Locomotor examination. 

6. Ear, nose and eye examination. 

 

1. Precordial examination. 

 I. Inspection by seeing  

II. Palpation by feeling 

III. Percussion 

IV. Auscultation by stethoscope 

 

I- Inspection. 
Ask the patient to lie flat (supine position) and you are 

in the Rt side of the patient and take permission in any 

examination you should do this.   

- Shape of chest above the heart 

- Apex beat: 

 Lower most, outer most cardiac pulsation 

 Normally at 5th intercostal space medial to or 

in mid clavicular line. 

- Presence of scar 

- Other pulsation 

- Distended vein 

II- Palpation. 
- Apex beat: place your palm on area of nipple ( under breast 

in female) and felt the pulse and localized it with tip of 

your finger 

- Heave: palpable pulsation which feel through it lift your 

hand from chest occur in Rt ventricular hypertrophy , put 

your palm of hand in left border of sternum and do m[ld 

pressure . 

- Thrill: palpable murmur and feel like placing your hand on 

purring cat. 

III—percussion 
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Not important in cardiovascular examination except in sever 

pericardial effusion 

IV- Auscultation by stethoscope 
- Auscultatory areas : 

 Mitral: at apex beat. 

 Tricusped: at lower end of sternum (Lt 3rd 

or 4th intercostals space).  

 Aortic: Rt 2nd intercostals space).   

 Pulmonary: Lt 2nd intercostals space. 

# Normal heart sound : Double rhythm , SI & S2 

# Diaphragm of stethoscope for listening of high pitch 

sounds ( SI S2 , systolic murmur) 

# Bell for listening of low pitch sounds ( S3 , S4 < 

diastolic murmur) 

Normal heart sounds:  

S1. Is the first heart sound  

 Closure of mitral and tricuspid valve (lub) 

 High pitch best heard at apex by diaphragm 

of stethoscope. 

S2 Is the second heart sound 

 Closure of aortic and pulmonary valve ( dub ) 

 High pitch best heard at pulmonary. & 

aortic area by diaphragm of stethoscope. 

 Has two component (A2, P2), i.e. 

splitting during inspiration. 

 There is physiological splitting of second, heart 

sound because contraction of Lt Ventricle slightly 

preced that of Rt ventricle, so pulmonary Valve closes 

after aortic valve. This splitting increased during 

inspiration due to increase venous filling of Rt. 

ventricle leading to further delay of pulmonary 

Closure, this splitting disappear on expiration. 

  

Abnormal heart sounds: 

- S3,S4 

-  Additional sound like murmur, pericardial rubs.  
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# S3 (third heart sound)  

 Occur due to rapid ventricular filling in early 

Diastole. 

 low pitch best heard at apex by bell of 

stethoscope 

 physiological S3 occur in: 

- pregnancy 

- Fever 

- young adult  

- children  

-  fever 

-  Athletics 

 pathological S3 occur in: 

- mitral regurgitation 

- Lt heart failure 

#S4 (fourth heart sound) 

 Caused by forceful atrial contraction against stiff 

ventricle heard before SI (da) 

 Low pitch best heard at apex by bell 

 Causes include: 

- Hypertension 

- Aortic stenosis 

 - Lt ventricular hypertrophy 

# Murmur 

Turbulence of blood flow, classified according to time of 

occurrence into: 

 Systolic : 
- Pan systolic 

- Ejection systolic 

- Late systolic 

 Diastolic : 
- Early 

- Mid. 

 Continuous  

 Pericardial rub: 
Friction like sound between two rough surfaces. 

(acute pericarditis) 
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4 Clinical  lab no.      Physical examination      Dr. Latief 

  

Respiratory Examination: 
I          -  Inspection by seeing.  

II        -  Palpation by feeling 

III - Percussion 

IV       - Auscultation by stethoscope 

 

I – Inspection. 
1. Shape: 

 Normally elliptical shape(horizontal> anterio- posterior diameter) 

 Abnormal shape 

  -Barrel shape (cylindrical) 

  -Pigeon chest  

  -Funnel chest (depression of chest) 

2. Movement of chest: 

 Rate normally 12-18 breath/min 

 Symmetry of movement 

 Rhythm of breathing 

- Regular 

- Irregular 

 Use of accessory muscle 

3. Type of breathing: 

 In male: abdomeno thoracic breathing. 

  In female & children :thoraco abdominal breathing i.e. thoraco 

abdominal me an abdomen moves little with breathing while in 

abdomino thoracic the abdomen moves mainly with breathing. 

4. Other abnormalities: 

 Presence of scar 

 Tattooing 

 Dilated vessels 

 Swelling 

5. Heard abnormal sounds like: wheezing, stridor 

 

II- Palpation. 
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1. Increase pain : by looking on face when palpating 

2.  Apex beat: as discussed previously in precordial examination. 

3.  Chest expansion: done by placing your hand firmly on chest wall with 

fingers extending around the sides of chest, your thumb 'should meet in 

the midline , ask the patient to take deep breath , normally the thumbs 

should move symmetrically at least 5 cm 

4. Vocal fremitus: done by putting hands on chest and ask the patient to say 

(99) and feel the vibrations, compare the zones on each side. 

 Decrease in : 

- Plural effusion 

- Pneumothorax 

 increase in: 

- consolidation 

5. Trachea: done by two finger test in suprasternal notch, put each finger 

between trachea and sternocliedomastoid muscle. Normally trachea is 

slightly deviated to the Rt due to pericardium 

 pull trachea to the same side : 

- Collapsed lung,  Fibrosis 

 push the trachea to other side 

- Pleural effusion ,  Pneumothorax 

6. Palpate any abnormalities: like swelling  

Note: we can determine medeastinal shifting by tracheal deviation and 

apex beat. 
III-Percussion. 
1. Anteriorly from the clavicle to 6th intercostal space. 

2. Laterally from 4th intercostal space to 8th intercostal space 

3. Posteriorly start on both apical areas down to 10th intercostal space. 

- Do not percuss over the scapula. 
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-Normal percussion: resonant 

 Increase percussion: hyper resonance like in Pneumothorax 

 Decrease percussion: dull like in consolidation 

 More decrease in percussion : stony dull like in pleural effusion 

So: 

 Increase resonance when there is air 

 Decrease resonance when there is fluid , solid mass , fibrosis 

#Procedure: 
Middle finger of Lt. hand is placed firmly on the chest, the tip of middle finger 

of Rt. hand strike the back of middle phalanx of Lt hand, moving the wrist 

joint not elbow joints. 

  IV- Auscultation. 
1. Breath sound  

2. Vocal resonance  

3. Added sounds 

1. Breath sounds: 

 Vesicular breath: 

@ Within the lung tissue 

@ Inspiratory phase > expiratory phase 

@No gap between Inspiratory phase & expiratory phase. 

@ Low pitch  

 Bronchial breathing  

@ Over the trachea or large bronchi 

@ Inspiratory phase = expiratory phase 

@ There is gap   

@ High pitch 

 

Note: bronchial breathing consider abnormal if heared within lung field 

as in consolidation (pneumonia). 

2. Vocal resonance: like vocal fremitus but heard by  stethoscope 

3. Added sounds: 

 Rhonchi (wheeze): musical quality sound occur when air pass 

through narrow passages like in asthma. 

 Crepitation (crackles): high pitch, intermittent sound similar to 

sound produced by rubbing your hair between your fingers. Occur 

due to sudden opening of previously closed small airway by fluid like 

in pneumonia, pulmonary edema. 
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 Pleural rub: friction sound produced when inflamed parietal & 

visceral pleura moveover one another, disappear when pt hold 

breathing like in pleurisy. 

Abdominal Examination 

1. Inspection: 
Ask the patient to lie flat with arms by side, head & neck supported by one 

pillow, exposure of abdomen from xiphisternum to pubis. 

1. Shape: 

 Normal contour : flat 

 Abnormal : 

- Distended 

- Scaphoid 

2. Umbilicus: normally inverted & lie in midway between xiphisternum & 

symphysis pubis. 

3. Movement: 

 In male : abdominothoracic with respiration 

 In female & child thoracoabdominal. 

4. Symmetry of abdomen by standing at the end of bed. 

5. See any visible pulsation or peristalsis. 

6. Skin of abdomen For : 

 Striae: white or pink wrinkled linear marks due to   stretching of skin as 

in pregnancy. 

 Scar 

 Hair distribution 

 Visible vein 

 Tattooing 

 Any discoloration 

II.Palpation 
1. Superficial palpation for: 

 Superficial abdominal Tenderness 

 Any mass 

2. Deep palpation is done to feel:  

 Deep tenderness 

 Liver 

 Spleen 

 Kidney 
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 Uterus in female 

 Bladder 

 Deep mass 

 
 

 
 

# Before beginning of superficial palpation: 

 Ask the patient to lie flat on back & hand beside the body. 

 Localize the site of pain & come to the region of pain lastly. 

 Warm the hand. 

The superficial palpation should be starting by placing the Rt. Hand flat 

lightly on abdomin In left iliac fossa, then move around the abdomen In an 

anticlockwise to end in suprapubic region , during palpating, you should 

kneel beside the pt. bed or sit on chair to become in the same level of the 

patient bed & when you do palpation, you should look to the face of the 

patient. 

Deep palpation:  

@Liver palpation: 

Start from RIF by use of radial border of your Rt. hand & keep your hand 

flat on abdomen & ask the patient to take deep breath in. Move your hand 

progressively up the abdomen while the patient take breathe in until you 

reach costal margin or detect the edge. 

If you detect liver edge remark it, then locate the upper border of liver by 

dullness percussion at Rt.5th  intercostal space (start from 2nd intercostal 

space), measure the distance between upper & lower border of liver at 

midclavicular line which is called liver span, normally in adult 12 - 15 cm. 

Normally liver might be one finger enlarge below costal margin. 
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@Palpation of the spleen: 

 Normal position of spleen is under the costal margin of 10th, 11th rib 

posteriorly. 

 Normally the spleen is not palpable once becomes palpable mean 

enlarge 2 or 3 times of its usual size 

 Examination  By placing your hand flat in Rt. iliac fossa with Rt. index 

parallel to left costal margin 

- Move your hand with respiration toward the position of spleen. 

- Feel costal margin along its length, if you cannot feel the splenic 

edge, ask the patient to roll toward you onto Rt. side &repeat as 

above. 

- Palpate with your Rt. hand while using your Lt. hand to press 

forward on patient's Lt. lower ribs from behind. 

 

@Palpation of the kidney: 

 Rt. kidney normally palpated & Lt. impalpable. 

 Normally Rt. kidney lower than Lt. kidney 

 By bimanual examination I .e. (by two hands). 

 Rt. hand is placed anteriorly in lumber region while Lt. hand is 

placed posteriorly in renal angle, press with fingers of left hand up and 

try to feel with palm of Rt. hand. 

 

Differences between Lt. Kidney  & splenic enlargement: 

-Splenic enlargement -Kidney enlargement 
-Direction of enlargement 

obliquely 

-vertically 

-Moves freely with respiration -Does not move with respiration 

-Percussion over it is dull -Percussion is resonant because 

colon over it 

-Not bimanually palpable -bimanually palpable 
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III- Percussion. 
- Normally the abdomen Is resonant on percussion 

- Aims of percussion 

 To confirm enlarged organs ( spleen , liver, bladder) 

 Shifting dullness for ascitis. 

 Transmitted thrill for ascitis. 

 

IV- Auscultation. 
1.  For bowel sound: 

 Put stethoscope to Rt. of umbilicus up to 2 minutes. 

 Normal bowel sound occur every 5-10 seconds 

2. Bruit: turbulent blood flow from atheroma or aneurysm 

# For any abdominal examination we should examine the forgotten 

areas: 

1. Lt. supraclavicular lymph node. 

2. Hernial orifices. 

3. Back 

4. PR(per rectum)examination 

5. Genetalia 

6. Femoral pulse. 

 

5 Clinical   lab no.      Examination of sensory system     Dr. Latief 

 Anatomy: 
1. The fibers which subserve the sensation of: 

 Half of the touch 

 Position sense 

 Vibration sense 

 Discriminative sensation 

Ascend in posterior column of the spinal cord to the nucleus gracillis and 

nucleus cuneatus of the medulla. Here second order neuron cross the midline 

and pass upwards through the medial laminiscus to the ventral nucleus of the 

thalamus. 

2. The fibers which subserve the sensation of: 

 Half of the touch 

 Pain sensation 
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 Temperature sensation 

Synapse in posterior horn in the cord. Thence fiber from second order neuron 

cross to the opposite side and ascend in the lateral spinothalamic tract to the 

ventral nucleus of the thalamus. Third order neurons pass to the sensory 

cortex. 

Aim of the sensory testing: 
 To determine if any of the modalities are impaired. 

 Determine the site of the lesion. 

Examination Technique: 
o Patients should be sufficiently undressed but draped to preserve 

modesty. 

o Explain each test before you do it. 

o Begin distally and move proximally and avoid calloused areas. 

o Compare right to left. 

o When necessary assess for a sensory level, peripheral nerve or 

dermatomal sensory impairment.  

Components of the sensory examination: 
1. Light touch  

2. Pain and temperature  

3. Vibration sense  

4. Position sense  

5. 2 point discrimination  

6. Graphesthesia  

7. Stereognosis  

8. Double simultaneous stimuli (extinction) 

1. Light Touch Examination Technique: 

o Use a cotton wisp. 

o Apply a gentle touch (do not drag the stimulus). 

o Ask the patient to close their eyes and report "yes" every time they 

perceive the stimulus. 

 

2. Pain Examination Technique: 
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o Use a disposable pin. 

o Ask the patient to close their eyes and report whether they feel sharp 

or dull. 

o Be sure to apply the sharp stimulus to all sites since if only the dull 

stimulus is applied, pain sensation has not been assessed.  

 

3. Temperature Examination Technique: 

o Often omitted if pain sensation is normal. 

o Use a vibration (tuning) fork. 

o If necessary, the fork can be cooled by running it under cold water. 

o Ask the patient if they perceive the vibration fork as cold.  

4. Vibration Sense Examination Technique: 

o Use a 128 hertz vibration fork.  

 
o Instruct the patient to inform you when the vibration is no longer felt. 

o Apply the stimulus over the distal phalanx of the index finger or large 

toe. 

o Ask the patient to report whether they feel vibration sense and then to 

report when it stops in order to assess the minimal threshold to perceive 

the stimulus. 

o Compare to your own extremities.  

5. Position Sense Examination Technique: 

o Demonstrate to the patient initially with eyes open that you will be 

moving their digit up (towards their head) or down (towards their feet). 

o Ask the patient to close their eyes. 
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o Stabilize the distal interphalangeal joint of the upper extremity and 

make minimal movements upwards or downwards and ask the patient to 

report after each movement the direction of movement. 

o Similarly in the lower extremities, stabilize the interphalangeal joint 

and move the large toe up or down. 

 

-  Discriminative sensations; 

6. Two Point Discrimination Examination Technique: 

o Use either calipers or a opened paper clip with two parallel ends. 

o Demonstrate to the patient with eyes open by applying either one or 

two points of the stimulus to the fingerpad. 

o Ask the patient to close their eyes. 

o Deliver the stimulus and ask the patient to report whether they feel 

one or two points. 

 

Normal Response: 

o Normal values over the fingerpads are 2-4 mm.  

o The tongue can discriminate 1mm. 

o The toes 3-8 mm. 

o The palms 8-12 mm. 

o The back 40-60 mm. 
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7. Graphesthesia Examination Technique: 
Graphesthesia is the ability to identify a number written "in the palm of one's 

hand"  

o Explain to the patient that you will be draw a number in the palm of 

their hand. 

o Explain to the patient what is up and down, the distal side is usually up 

as this is a typical orientation of the palm. 

o Demonstrate with eyes open. 

o Ask the patient to close their eyes. 

o With a blunt item such as your fingertip draw a number across the 

palm and ask the patient to identify it.  

 
8. Stereognosis Examination Technique: 

Stereognosis is the integrative function of the parietal and occipital lobes. It 

is tested by having the patient attempt to identify an object placed in the 

hands. 

o Explain to the patient that you will be placing an item in their hand 

which they should then manipulate and identify with their eyes closed. 

o Stimuli include different coins, a key, a safety pin, a paper clip, a coin, 

etc. 
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9. Extinction (Double simultaneous stimuli) Examination Technique: 

1. Tactile (sensory) 

o With eyes open demonstrate to the patient that you will touch them on 

the left side, the right side or both. 

o This should only be done if the patient can perceive a unilateral 

stimulus (i.e. if there is loss of pain and temperature or light touch on one 

side, there would be no point assessing extinction). 

o Have the patient close their eyes and as you deliver a gentle touch, 

report whether they feel it on the left side, right side or both sides.  

 

2. Visual extinction 

o Wiggle a finger in the left, right or both visual fields and ask the patient 

to report where they see it.  

3. Auditory extinction 

o Snap your fingers on the left, right or both sides and have the patient 

report where they hear the stimulus. 

o When testing for extinction, it is important to deliver bilateral stimuli 

simultaneously with no time lag in between. 

 

 

6 no.Clinical   lab   tion of motor systemExamina  Dr.Latief fayadh 

 Anatomy: 
After receiving and interpreting sensory information, the CNS generates nerve 

impulse to direct response to that sensory input. The nerve impulses are sent 

down the spinal cord in two major descending motor pathways: 

1. Direct (pyramidal) pathway. 

2. Indirect (extra pyramidal) pathway. 

A. Direct (pyramidal) pathway: 

The simplest of these pathways consist of sets of two neurons: 

 Upper motor neuron. 

 Lower motor neuron. 

1. Upper motor neuron. 
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About one million cell bodies of direct pathway (UMN) are in the cerebral 

cortex. Their axons descend down through the internal capsule of the 

cerebrum. In medulla the axon bundles from the ventral bulge known as the 

pyramid, this is the reason for the name pyramidal pathway. 

Most of these axons 80% cross to the opposite side to form the lateral 

corticospinal tract, the remaining fibers do not cross but descend as anterior 

corticospinal tract 20%. 

They terminate in nuclei of cranial nerves or the anterior gray horn of the 

spinal cord.   

2. Lower motor neuron. 

Extend from cranial nerves nuclei or spinal cord anterior horn to the skeletal 

muscle fibers. 

 
B. Indirect (extra pyramidal) pathway: 

These are including all descending motor tracts other than the pyramidal 

pathways. Motor neuron all begin in various nuclei of the brain stem. Their 

axons extend into the spinal cord and finally synapse with association neuron 

or the LMN. The LMN are the same ones activated by direct pathway. For this 

reason LMN are also called the final common pathway. 

Neurological examination of the motor system consists of: 
1. Inspection. 

2. Palpation. 

3. Assessment of tone. 

4. Testing of power. 

5. Reflexes. 
6. Coordination (cerebellar function). 

1. Inspection. 
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Bulk of muscle by observing the subject, any significant difference in the bulk 

of muscle between both sides of the body can be assessed. A tape is used to 

measure the circumference of the limb at the same distance from a non- 

movable bony prominence, on both sides. The size or bulk of voluntary muscle 

varies with age, sex, body build, state of nutrition and muscular exercise. 

Abnormalities include: 

(a) Atrophy: In atrophy or wasting, the muscle becomes small in size. This can 

occur due to disuse, neurological disorders, joint injury or joint diseases. 

(b) Hypertrophy: Here the bulk of the muscle increases e.g., muscular 

dystrophies. In pseudomuscular dystrophy due to pathological changes in the 

muscles, the muscle bulk increases, but these enlarged muscles are weak in 

spite of their size. 

Fasciculation: subcutaneous twitching overlying muscle bellies when the 

muscle is at rest. 

Tremor: rhythmic movement resulting from contraction and relaxation of 

groups of muscles. 

2. Palpation. 

Is of limited value. Abnormalities include: 

Tenderness: in inflammatory conditions (myositis). 

Doughy: in Duchene's dystrophy as a result of fatty infiltration of the seudo 

hypertrophied muscle. 

Woody: In some forms of muscle necrosis. 

 3. Tone of Muscle. 

The mild degree of tension or partial state of contraction found in normal 

healthy muscle is referred to as muscle tone. The tone is assessed by asking 

the subject to relax completely and then passively moving the joints of the 

upper and lower extremities. The resistance offered by the muscle during 

passive movement represents the degree of muscle tone. 

Abnormalities: 

(1) Hypertonia: Increase in muscle tone. 

a) Spasticity - Seen in upper motor neuron lesions. The muscle tone is 

increased and is of clasp knife’ type. As the joint is passively flexed or 

extended, there is increased resistance to begin with, but as the movement is 

continued the resistance suddenly decreases. 

b) Rigidity 

i) Lead pipe rigidity - Characteristic feature of extrapyramidal lesions. 

Resistance is felt uniformly throughout the movement. Here both agonists 

and antagonists muscles contract. 
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ii) Cog-wheel rigidity - Here the agonists and antagonists muscles contract 

alternately and regularly during the passive movement. As there is alternate 

increase and decrease in resistance the passive movement will be jerky, like 

the movements of a cog wheel. This is seen in extrapyramidal diseases. 

 iii) Decorticate and Decerebrate rigidity-In decorticate position the upper limb 

is flexed and the lower limb extended - due to cerebral cortical lesions. In 

decerebrate rigidity there is extension of all limbs with internal rotation of the 

upper limb and plantar flexion of the feet. 

(2) Hypotonia: Decrease in muscle tone. There is decreased resistance to 

passive movement there is increased range of movements in the limbs. This is 

seen in lower motor neuron lesion and cerebellar lesions. Usually associated 

with ,hyoreflexia and muscle wasting. 

4. Testing for power(strength): 

There are two methods by which muscle power can be determined: 

 Isometric testing: ask the patient to contract a group of muscle as 

powerfully as possible and then to maintain that position while the examiner 

tries to overpower the muscle group being tested. 

 Isotonic testing: ask the patient to put the joint through a range of 

movement while attempting to halt movement progression. 

Muscle power is usually determined using the gradient recommended by the 

medical research council (MRC). 

 Test strength by having the patient move against your resistance.  

 Always compare one side to the other.  

 Grade strength on a scale from 0 to 5 "out of five":  
 
 

Grading Motor Strength 

Grade Description 

0/5 No muscle movement 

1/5 Visible muscle movement, but no movement at the joint 

2/5 Movement at the joint, but not against gravity 

3/5 Movement against gravity, but not against added resistance 

4/5 Movement against resistance, but less than normal 

5/5 Normal strength 

 Test the following:  

1. Flexion at the elbow (C5, C6, biceps)  

2. Extension at the elbow (C6, C7, C8, triceps)  
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3. Extension at the wrist (C6, C7, C8, radial nerve)  

4. Squeeze two of your fingers as hard as possible ("grip," C7, C8, T1)  

5. Finger abduction (C8, T1, ulnar nerve)  

6. Opposition of the thumb (C8, T1, median nerve)  

7. Flexion at the hip (L2, L3, L4, iliopsoas)  

8. Adduction at the hips (L2, L3, L4, adductors)  

9. Abduction at the hips (L4, L5, S1, gluteus medius and minimus)  

10. Extension at the hips (S1, gluteus maximus)  

11. Extension at the knee (L2, L3, L4, quadriceps)  

12. Flexion at the knee (L4, L5, S1, S2, hamstrings)  

13. Dorsiflexion at the ankle (L4, L5)  

14. Plantar flexion (S1)  

5. Reflexes: 

Two main types of reflexes: 

 Deep tendon reflexes. 

 Superficial reflexes. 

To elicit a stretch reflex, support the joint being tested so that the muscle is 

relaxed. The reflex hammer is held between the thumb and the index finger 

and swung by motion at the wrist, not the elbow. In general, the pointed end 

of the triangular reflex hammer is used. A gentle tap over the tendon being 

tested should produce muscle contraction. It is often necessary to palpate as 

well as observe the muscle to assess its contraction. Test each reflex, and 

compare it with the other side. Reflexes should be symmetrically equal. There 

is individual variation in reflex response. Only with experience will the 

examiner be able to make an adequate assessment of normal reflexes. 

Reflexes are commonly graded on a scale from 0 to 4+ (plus) as follows:    

   

Tendon Reflex Grading Scale 

Grade Description 

0 Absent 

1+ or + Hypoactive 

2+ or ++ "Normal" 
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3+ or +++ Hyperactive without clonus 

4+ or ++++ Hyperactive with clonus 

 

In a patient with a diminished reflex, the technique of reinforcement may be 

useful. By asking the patient to perform isometric contraction of other 

muscles, the generalized reflex activity may be increased. When testing 

reflexes in the upper extremities, have the patient clench the teeth when 

testing reflexes in the lower extremities, have the patient lock fingers and try 

to pull them apart at the time of testing. 

Clonus: 

Is rhythmic series of involuntary muscle contractions evoked by sudden 

maintained stretch of the muscle. It is hard neurological sign indicating upper 

motor neuron disease (we have knee clonus and ankle clonus). 

 

A. Deep tendon reflexes: 

 Biceps (C5, C6)  

1. The patient's arm should be partially flexed at the elbow with the palm 
down.  
2. Place your thumb or finger firmly on the biceps tendon.  
3. Strike your finger with the reflex hammer.  
4. You should feel the response even if you can't see it.  
 Triceps (C6, C7)  
1. Support the upper arm and let the patient's forearm hang free.  
2. Strike the triceps tendon above the elbow with the broad side of the 
hammer.  
3. If the patient is sitting or lying down, flex the patient's arm at the elbow 
and hold it close to the chest.  
 Brachioradialis (C5, C6)  
1. Have the patient rest the forearm on the abdomen or lap.  
2. Strike the radius about 1-2 inches above the wrist.  
3. Watch for flexion and supination of the forearm.  
 Knee (L2, L3, L4)  
1. Have the patient sit or lie down with the knee flexed.  
2. Strike the patellar tendon just below the patella.  
3. Note contraction of the quadraceps and extension of the knee.  
 Ankle (S1, S2)  
1. Dorsiflex the foot at the ankle.  
2. Strike the Achilles tendon.  
3. Watch and feel for plantar flexion at the ankle. 
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B. Superficial reflexes: 
 Abdominal (T8, T9, T10, T11, T12)  
1. Use a blunt object such as a key or tongue blade.  
2. Stroke the abdomen lightly on each side in an inward and downward 
direction above (T8, T9, T10) and below the umbilicus (T10, T11, T12).  
3. Note the contraction of the abdominal muscles and deviation of the 
umbilicus towards the stimulus. 
 Plantar Response (Babinski) 

1. Stroke the lateral aspect of the sole of each foot with the end of a reflex 
hammer or key.  
2. Note movement of the toes, normally flexion (withdrawal).  
3. Extension of the big toe with fanning of the other toes is abnormal. This is 
referred to as a  positive Babinski.  

 
6. Cerebellar Function 
Cerebellar function is tested by the following: 

 Finger-to-nose test  
  Heel-to-knee test  
  Rapid alternating movement 

- Perform the Finger-Nose Test 

The finger-to-nose test is performed by asking the patient to touch his or her 

own nose and the examiner's finger alternately as quickly, accurately, and 

smoothly as possible. The examiner holds a finger at arm's length from the 

patient. The patient is instructed to touch the finger and then the nose. This is 

repeated several times, after which the patient is asked to perform the test 

with eyes closed. Patients with cerebellar disease persistently overshoot the 
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target, a condition known as past pointing. They may also have a tremor as 

the finger approaches the target. 

- Perform the Heel-Knee Test 

The heel-to-knee test is performed by having the patient lie on his or her 

back. The patient is instructed to slide the heel of one lower extremity down 

the shin of the other, starting at the knee. A smooth movement should be 

seen, with the heel staying on the shin.  In patients with cerebellar disease, 

the heel wobbles from side to side. 

- Assess Rapid Alternating Movements 

The ability to perform rapid alternating movements is called diadochokinesia. 

These motions may be tested in the upper extremity or the lower extremity. 

The patient can be asked to pronate and supinate one hand on the other 

hand rapidly. Another technique involves having the patient touch the thumb 

to each finger as quickly as possible. The patient may also be asked to slap 

the thigh, raise the hand, turn it over, and slap the thigh again rapidly. This 

pattern is repeated over and over as quickly as possible. An abnormality in 

performing rapid alternating movements is called adiadochokinesia. 

 

 

 

 

 

 



 

38 

Dr.Latief Fayadh  Examination of Cranial Nerves  Clinical lab no. 7 

 
Cranial nerves are those nerves which arise from the brain and brain stem rather 
than the spinal cord. Nerves arising from the spinal cord are the peripheral nerves. 
There are 12 pairs of cranial nerves and these pairs of nerves passage through 
foramina in the skull, either individually or in groups.  
Lesions of the nervous system above the spinal cord are often classified as 
peripheral or central in location. Peripheral lesions are lesions of the cranial nerve 
nuclei, the cranial nerves or the neuromuscular junctions. Central lesions are lesions 
in the brainstem (not involving a cranial nerve nucleus), cerebrum or cerebellum. If 
there is a lesion in the brainstem involving a cranial nerve nucleus along with other 
areas of the brain stem, then the lesion is considered both central and peripheral.  

 
There are three main groups of cranial nerves: 
1. Special senses group: Which include the olfactory, ocular and vestibulocochlear 
nerves. 
2.Innervation of the head muscles group: Include the oculomotor, trochlear, 
abducens and the hypoglossal nerves. 
3.Innervation of structures originating from branchial arches group: Which 
include the trigeminal, facial, glossopharyngeal, vagus and accessory nerves. 
Cranial nerves are traditionally referred to by Roman numerals and these numerals 
begin cranially and run caudally. 
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Cranial Nerve I (olfactory cranial nerve) 
Olfaction is part of the special senses cranial nerve group and represents the chemical 
senses of olfaction (smell) and gustation (taste). When chemical substances interact 
with our bodies they stimulate special sensory cells which in turn generate an action 
potential. The resultant impulse is sent to the brain via sensory afferent fibres and it is 
these fibres that represent the olfactory cranial nerve. Note: an action potential is only 
generated where a special sensory cell for that particular chemical substance exists. If 
no sensory cell exists, that chemical substance will go undetected. The special sensory 
cells are found within the olfactory mucous membrane in the nasal fundus and the 
olfactory neurosensory cells are found within the olfactory epithelium. The olfactory 
epithelium contains cilia on the surface of the cells to increase the surface area for 
chemical interactions. Injury of this nerve can lead to 'anosmia' or loss of smell. The 
olfactory organ in dogs is extremely well developed and species such as canines use 
olfaction to orientate themselves in an environment in a way that humans do not.  
Evaluate the patency of the nasal passages bilaterally by asking the patient to breath 
in through their nose while the examiner occludes one nostril at a time. Once patency 
is established, ask the patient to close their eyes. Occlude one nostril, and place a 
small bar of soap near the patent nostril and ask the patient to smell the object and 
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report what it is. Making certain the patient's eyes remain closed. Switch nostrils and 
repeat. Furthermore, ask the patient to compare the strength of the smell in each 
nostril. Very little localizing information can be obtained from testing the sense of 
smell. This part of the exam is often omitted, unless their is a reported history 
suggesting head trauma or toxic inhalation.  

 

 

 

 

 

 

 

Cranial Nerve II ( Optic Nerve) 

The optic nerve is part of the special senses cranial nerves and represents the 
connection between the receptor cells of the retina and the diencephalon. The 
optic nerve is a sensory nerve and is composed of Special Somatic Afferent 
fibres. To examining the optic nerve, First test visual acuity by using a pocket 
visual acuity chart. Perform this part of the examination in a well light room 
and make certain that if the patient wears glasses, they are wearing them 
during the exam. Hold the chart 14 inches from the patient's face, and ask the 
patient to cover one of their eyes completely with their hand and read the 
lowest line on the chart possible. Have them repeat the test covering the 
opposite eye. If the patient has difficulty reading a selected line, ask them to 
read the one above. Note the visual acuity for each eye.  
 
 
 
 
 
 
 
 
 

Other  mode for visual acuity chart is the use of Snellen chart. Normal visual 
acuity is commonly referred to as 20/20 vision (even though acuity in normally 
sighted people is generally higher), the metric equivalent of which is 6/6 vision. 
At 20 feet or 6 meters, a human eye with nominal performance is able to 
separate contours that are approximately 1.75 mm apart. A vision of 20/40 
corresponds to lower than nominal performance, a vision of 20/10 to better 
performance. The traditional Snellen chart is printed with eleven lines of block 
letters. The first line consists of one very large letter, which may be one of 
several letters, for example E, H, or N. Subsequent rows have increasing 
numbers of letters that decrease in size. A person taking the test covers one eye, 
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and reads aloud the letters of each row, beginning at the top. The smallest row 
that can be read accurately indicates the visual acuity in that eye. 

  

Next evaluate the visual fields via confrontation. Face the patient one foot 
away, at eye level. Tell the patient to cover their right eye with their right hand 
and look the examiner in the eyes. Instruct the patient to remain looking you in 
the eyes and say "now" when the examiner's fingers enter from out of sight, into 
their peripheral vision. Once this is understood, cover your left eye with your left 
hand (the opposite eye of the patient) and extend your arm and first 2 fingers 
out to the side as far as possible. Beginning with your hand and arm fully 
extended, slowly bring your outstretched fingers centrally, and notice when your 
fingers enter your field of vision. The patient should say now at the same time 
you see your own fingers. Repeat this maneuver a total of eight times per eye, 
once for every 45 degrees out of the 360 degrees of peripheral vision. Repeat 
the same maneuver with the other eye. 

 

 

 
 
Using an ophthalmoscope, observe the optic disc, retinal vessels and fovea. 
Note the pulsations of the optic vessels, check for a blurring of the optic disc 
margin and a change in the optic disc's color form its normal yellowish orange. 
The initial change in the ophthalmoscopic examination in a patient with 
increased intracranial pressure is the loss of pulsations of the retinal vessels. 
This is followed by blurring of the optic disc margin and possibly retinal 
hemor
rhages
. 
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Cranial Nerve III ( Oculomotor Nerve) 

The oculomotor nerve is part of the group of cranial nerves responsible for 
innervating the muscles of the head. The nerve is composed of general somatic 
efferent fibres and general visceral efferent fibres. The general somatic 
efferent fibres of the oculomotor nerve are responsible for the motor function of 
four of the six external muscles of the eyeball; the 'dorsal rectus', 'medial 
rectus', 'ventral rectus', 'ventral oblique' and 'levator of the upper eyelid'. The 
general visceral efferent fibres of the oculomotor nerve are responsible for the 
control of pupil diameter and therefore control the 'spincter pupillae' muscle 
and the 'ciliaris' muscle. 
The oculomotor nerve has a pre-ganglionic nucleus in the midbrain and the 
nerve passes through the orbital fissure, along with the trochlear, abducens and 
ophthalmic branch (V1) of the trigeminal nerve. It synapses in the ciliary 
ganglion of the eye. During a clinical examination, horizontal eye movements 
(strabismus) or an absent pupillary light reflex (PLR) may indicate a problem. 

Examination of Cranial Nerves II and III 
Ask the patient to focus on an object in the distance. Observe the diameter of 
the pupils in a dimly light room. Note the symmetry between the pupils. Next, 
shine the penlight or opthalmoscope light into one eye at a time and check the 
light responses in each pupil. Note the rate of these reflexes. If they are sluggish 
or absent, test for pupillary constriction via accommodation by asking the 
patient to focus on the light pen itself while the examiner moves it closer and 
closer to their nose. Normally, as the eyes accommodate to the near object the 
pupils will constrict. The test for accomodation should also be completed in a 
dimly light room. End the evaluation of cranial nerves II and III by observing the 
pupils in a well lit room and note their size and possible asymmetry. 

 

 

 

http://en.wikivet.net/Neurological_Eye_Examination_-_Horse#The_pupillary_light_reflex_.28PLR.29
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Cranial Nerve IV (Trochlear Nerve) 
The trochlear nerve is part of the cranial nerve group responsible for innervation 
of the muscles of the head. The trochlear nerve is a motor nerve. It is composed 
of general somatic efferent fibres and is the smallest of the cranial nerves. The 
nerve is specifically responsible for the 'superior oblique muscle' muscle of the 
eye and also passes through the orbital fissure. During a clinical examination, a 
dorso-lateral strabismus may indicate a problem with this nerve.  

Examination of Cranial Nerves III, IV and VI 
Instruct the patient to follow the penlight or opthalmoscope with their eyes 

without moving their head. Move the penlight slowly at eye level, first to the left 

and then to the right. Then repeat this horizontal sweep with the penlight at the 

level of the patient's forehead and then chin. Note extra-ocular muscle palsies 

and horizontal or vertical nystagmus. 

 

 

Cranial Nerve V ( Trigeminal Nerve)   
The trigeminal nerve is part of the cranial nerve group responsible for 
innervation of structures originating from branchial arches. The trigeminal 
represents the sensory nerve of the head but also provides motor fibres to 
structures also associated with the 1st branchial arch. There are three primary 
branches of the trigeminal nerve;  
A- Ophthalmic (sensory) nerve (V1) 
B- Maxillary (sensory) nerve (V2) 
C- Mandibular (mixed) nerve (V3) 
The lingual nerve receives sensory taste fibres and also connects some sensory 
taste fibres to parasympathetic salivary glands via the chorda tympani. Via the 
chorda tympani branch, the mandibular branch supplies sensory fibres related 
to taste to the anterior 2/3 of the tongue. The lingual branch of the 
glossopharyngeal nerve supplies sensory fibres to the posterior 1/3 of the 
tongue.  
On examination of trigeminal nerve first, palpate the masseter muscles while 
you instruct the patient to bite down hard. Also note masseter wasting on 
observation. Next, ask the patient to open their mouth against resistance 
applied by the instructor at the base of the patient's chin.  
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Next, test gross sensation of the trigeminal nerve. Tell the patient to close their 
eyes and say "sharp" or "dull" when they feel an object touch their face. 
Allowing them to see the needle before this examination may alleviate any fear 
of being hurt. Using the needle and brush from your reflex hammer or the pin 
from a safety pin, randomly touch the patient's face with either the needle or 
the brush. Touch the patient above each temple, next to the nose and on each 
side of the chin, all bilaterally. Ask the patient to also compare the strength of 
the sensation of both sides. If the patient has difficulty distinguishing pinprick 
and light touch, then proceed to check temperature and vibration sensation 
using the vibration fork.  

 

 

 

 

 

 

Finally, test the corneal reflex using a large Q-tip with the cotton extended into 
a wisp. Ask the patient to look at a distant object and then approaching 
laterally, touch the cornea (not the sclera) and look for the eye to blink. Repeat 
this on the other eye.  
Some clinicians omit the corneal reflex unless there is sensory loss on the face as 
per history or examination, or if cranial nerve palsies are present at the pontine 
level.  
 

 

 

 

 

 

 

 

 

Cranial Nerve VI (Abducent Nerve)   
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The abducent nerve is part of the cranial nerve group responsible for innervation 
of the muscles of the head. The abducent nerve is a motor nerve. It is composed 
of general somatic efferent fibres which are responsible for controlling the 
'lateral rectus' muscle and the 'restractor bulbi' muscle of the eye. The nerve 
passes through the orbital fissure and can be found within the same layer of the 
meninges as the ophthalmic branch (V1) of the trigeminal nerve (V). During a 
clinical examination, medial deviation strabismus may indicate a problem with 
this nerve. 
NOTE: 
to summarize the rule of examination of eye muscles is L6SO4/3 (L= lateral 
rectus muscle supplied by 6th cranial nerve, SO= superior oblique muscle 
supplied by 4th cranial nerve, the rest of the muscles of the eye supplied by 3rd 
cranial nerve) 

Dr.Latief Fayadh  Examination of Cranial Nerves  Clinical lab no. 8 

 

 Facial nerve (VII) 
The facial nerve is part of the cranial nerve group responsible for the innervation of 
structures originating from the branchial arches. The facial nerve is of a mixed 
composite and is made up of a number of different fibre types. It has a general 
somatic efferent fibre within the ear canal, a general visceral efferent fibre acting 
under parasympathetic control to some salivary glands, lacrimal glands, nasal cavity 
and palate, a special visceral afferent fibre providing taste to the rostral 2/3 of the 
tongue and finally it has a general somatic efferent fibre supplying motor function to 
the muscles of facial expression. 
The facial nerve supplies motor innervation to the muscles of facial expression. These 
are superficial flat, thin muscles that originate from bony areas of fascia and then 
radiate out around the skin. They may also often from sphincters such as around the 
mouth and eye. 
Initially, inspect  the face during conversation and rest noting any facial asymmetry 
including drooping, sagging or smoothing of normal facial creases. Next, ask the 
patient to raise their eyebrows, smile showing their teeth, frown and puff out both 
cheeks. Note asymmetry and difficulty performing these maneuvers. Ask the patient to 
close their eyes strongly and not let the examiner pull them open. When the patient 
closes their eyes, simultaneously attempt to pull them open with your fingertips. 
Normally the patient's eyes cannot be opened by the examiner. Once again, note 
asymmetry and weakness. 

  

 

 

Vestibulocochlear nerve (VIII) 
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The vestibulocochlear nerve is part of the special senses group of cranial nerves and is 
made up of two components; the vestibular nerve and the cochlear nerve. The 
vestibular nerve is responsible for balance whilst the cochlear nerve is responsible for 
hearing. The nerves send impulses from the inner ear which contains the vestibular 
apparatus and cochlea. The vestibulocochlear nerve is a sensory nerve made up of 
special somatic afferent fibres. It passes through the internal acoustic meatus and 
into the petrosal bone. Clinical problems with the vestibulocochlear nerve would be 
indicated on examination by changes in hearing and/or horizontal and vertical eye 
movements (strabismus and nystagmus).  
Assess hearing by instructing the patient to close their eyes and to say "left" or "right" 
when a sound is heard in the respective ear. Vigorously rub your fingers together very 
near to, yet not touching, each ear and wait for the patient to respond. After this test, 
ask the patient if the sound was the same in both ears, or louder in a specific ear. If 
there is lateralization or hearing abnormalities perform the Rinne and Weber tests 
using the 256 Hz tuning fork. 
 

The Weber test is a test for lateralization. Wrap the tuning fork strongly on your palm 
and then press the butt of the instrument on the top of the patient's head in the 
midline and ask the patient where they hear the sound. Normally, the sound is heard 
in the center of the head or equally in both ears. If their is a conductive hearing loss 
present, the vibration will be louder on the side with the conductive hearing loss. If the 
patient doesn't hear the vibration at all, attempt again, but press the butt harder on 
the patient's head. 

 

 

 

The Rinne test compares air conduction to bone conduction. Wrap the tuning fork 
firmly on your palm and place the butt on the mastoid eminence firmly. Tell the 
patient to say "now" when they can no longer hear the vibration. When the patient 
says "now", remove the butt from the mastoid process and place the U of the tuning 
fork near the ear without touching it. 

 

 

 

 

http://en.wikivet.net/Vestibular_System_Examination
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Tell the patient to say "now" when they can no longer hear anything. Normally, one 
will have greater air conduction than bone conduction and therefore hear the 
vibration longer with the fork in the air. If the bone conduction is the same or greater 
than the air conduction, there is a conductive hearing impairment on that side. If there 
is a sensineuronal hearing loss, then the vibration is heard substantially longer than 
usual in the air. Make certain that you perform both the Weber and Rinne tests on 
both ears. It would also be prudent to perform an otoscopic examination of both 
eardrums to rule out a severe otitis media, perforation of the tympanic membrane or 
even occlusion of the external auditory meatus, which all may confuse the results of 
these tests. Furthermore, if hearing loss is noted an audiogram is indicated to provide 
a baseline of hearing for future reference. 

 
 
 
 

Glossopharyngeal nerve (IX) 
The glossopharyngeal nerve is part of the group of cranial nerves responsible for 
innervation of structures derived from the branchial arches.The glossopharyngeal 
nerve originates from the medulla oblongata and has several branches including the 
pharyngeal nerve, the lingual nerve and the tympanic branches. 
The glossopharyngeal nerve is composed of many fibre types including general 
somatic efferent fibres that innervate the stylopharyngeus muscle; the general 
visceral afferent fibres that provide sensory information from the carotid body, the 
pharynx and the middle ear; the general visceral efferent fibres that provide 
parasympathetic innervation to the parotid and zygomatic salivary glands; the special 
visceral afferent fibres that provide taste caudal to the tongue and finally the general 
somatic afferent fibres that provide sensory information from the external ear. 
The lingual branch of the glossopharyngeal nerve provides general somatic afferent 
fibres and special visceral afferent fibres to the caudal 1/3 of the tongue. 
On clinical examination, choking or dysphagia as a result of malfunctioning or absent 
pharyngeal reflexes would indicate a problem with the glossopharyngeal nerve. 
  

Vagus nerve (X) 

The vagus nerve is part of the group of cranial nerves responsible for innervation of 
structures derived from the branchial arches.. The vagus nerve is composed of many 
different types of nerve fibre including general somatic efferent fibres supplying 
motor function to the muscles of the larynx, pharynx, palate and oesophagus; general 
visceral afferent fibres to the base of the tongue, pharynx and larynx; general visceral 
efferent fibres for parasympathetic supply of the thoracic and abdominal viscera; 
special visceral afferent fibres supplying taste to regions of the epiglottis and palate 
and finally general somatic afferent fibres to the external ear and the dura mater. 
The vagus nerve also supplies general somatic afferent fibres and special visceral 
afferent fibres to the root of the tongue. 
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There are many functional components of the vagus nerve including the heart, larynx, 
pharynx and many other viscera. On clinical examination any changes related to gag 
reflexes, blood pressure or heart rate, changes in 'voice' or inspiratory dyspnoea may 
indicate a problem with the vagus nerve. 
 
Examination of Cranial Nerves IX and X 
Ask the patient to swallow and note any difficulty doing so. Ask the patient if they 
have difficulty swallowing. Next, note the quality and sound of the patient's voice. Is it 
hoarse or nasal? Ask the patient to open their mouth wide, protrude their tongue, and 
say "AHH". While the patient is performing this task, flash your penlight into the 
patient's mouth and observe the soft palate, uvula and pharynx. The soft palate 
should rise symmetrically, the uvula should remain midline and the pharynx should 
constrict medially like a curtain. Often the palate is not visualized well during this 
maneuver. One may also try telling the patient to yawn, which often provides a 
greater view of the elevated palate. Also at this time, use a tongue depressor and the 
butt of a long Q-tip to test the gag reflex. Perform this test by touching the pharynx 
with the instrument on both the left and then on the right side, observing the normal 
gag or cough. 
 
 

 
 
 
 
 
Accessory nerve (XI) 
The accessory nerve is part of the group of cranial nerves responsible for innervation 
of structures derived from the branchial arches., the accessory nerve also contributes 
to the cervical spinal cord and spinal root providing innervation to muscles of the neck. 
The spinal root of the accessory nerve branches into the dorsal branch and the ventral 
branch. The dorsal branch innervates the brachiocephalicus, trapezius and 
omotransversarius muscles of the dorsal neck. The ventral branch innervates the 
sternocephalicus muscle. During clinical examination any difficulties in turning the 
neck or muscle atrophy around the dorsal and ventral neck may indicate a problem 
with the accessory nerve. 
 This cranial nerve is initially evaluated by looking for wasting of the trapezius muscles 
by observing the patient from the rear. Once this is done, ask the patient to shrug their 
shoulders as strong as they possible can while the examiner resists this motion by 
pressing down on the patient's shoulders with their hands. Next, ask the patient to 
turn their head to the side as strongly as they possibly can while the examiner once 
again resists with their hand.  Repeat this maneuver on the opposite side. The patient 
should normally overcome the resistance applied by the examiner. Note asymmetry.                                                                                                                                                                    
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Hypoglossal nerve (XII) 
The hypoglossal nerve is part of the group of cranial nerves responsible for the control 
of muscles of the head. The nerve is composed of general somatic efferent fibres 
which control the intrinsic and extrinsic muscles of the tongue (together with other 
nerves including the lingual nerve, facial nerve, lingual branch of the glossopharyngeal 
nerve and the vagus nerve). 
The hypoglossal nerve controls the intrinsic musculature of the tongue and is 
evaluated by having the patient "stick out their tongue" and move it side to side. 
Normally, the tongue will be protruded from the mouth and remain midline. Note 
deviations of the tongue from midline, a complete lack of ability to protrude the 
tongue, tongue atrophy and fasciculations on the tongue. 

  

 

 

 

Learning Mnemonic 

There are various ways to memorise the cranial nerves including both the names of the actual 

nerves themselves and also their functions/type of nerve fibre. Here are some examples for the 

nerve names and also some for the type of nerve.  

Nerve Name Mnemonics 

Mnemonic 1 

 Oh (Olfactory I)  

 Oh (Optic II)  

 Oh (Oculomotor III)  

 To (Trochlear IV)  

 Touch (Trigeminal V)  

 And (Abducens VI)  

 Feel (Facial VII)  

 A (Auditory/Vestibulocochlear VIII)  

 Girl's (Glossopharyngeal IX)  

 Very (Vagus X)  

 Soft (Spinal/Accessory XI)  

 Hands (Hypoglossal XII)  

Nerve Type Mnemonics 

For the mnemonic below S = sensory, M = motor and B = both (sensory and motor).  

 Some  

 Say  

 Marry  
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 Money  

 But  

 My  

 Brother  

 Says  

 Big  

 Business  

 Makes  

 Money  

 

9 no.Clinical lab  (ECG)the electrocardiogram   Dr. Latief 

  
  The cardiac muscle cell has the property of: 

1. Rhythmicity. 

It is alternately contract and relaxes or beats. 

2. Conduction. 

Each cardiac muscle fiber branches and comes in very close contact with several other cardiac 

muscle cells. When one cardiac muscle cell starts to contract the contraction wave spreads to the 

neighbouring cells and they also contract. 

The heart beat in man originates in the S-A node. This node act as the pacemaker of the heart and 

the rate of beating of the SA node determines the heart rate, because the SA node beats at a faster 

rate than the other cardiac muscle cell. 

 
Apparatus: Electrocardiograph 

Importance of ECG: 

It is used in the diagnosis of heart problems such as myocardial infarction (M.I.), heart failure, different 

cardiac arrhythmias and so on. 

Recording of ECG: 
It is the process that recording the electrical activity (depolarization and repolarization) of the whole 

heart muscle by surface recording electrodes through the tissues between the myocardium and the 

surface of the skin. 

 

Types of the electrodes and positions: 

A. Bipolar electrodes (leads). 
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The ECG is recorded by using standard bipolar limb leads. The term bipolar mean that the 

electrocardiogram is recorded from the two electrodes located on different sides of of the heart. 

In this case on the limb. The standard limb leads are: 

1. Lead I: right arm (R) and left arm (L). 

2. Lead II: right arm (R) and left leg (F). 

3. Lead III: left arm (L) and left leg (F) 

 

 

B. Unibolar electrodes (leads). 

1. There are six standard chest leads (V) or (C) the ECG is recorded with one electrode laced on 

the anterior surface of the chest directly over the heart at one of the points. 

V1: 4th intercostal space to the right of sternum. 

V2: 4th intercostal space to the left of sternum. 

V3: 5th left intercostal space to the left of the sternum. 

V4: 5th left intercostals space at mid clavicular line. 

V5: 5th left intercostals space at anterior axillary line. 

V6: 5th left intercostals space at posterior axillary line. 

V1 and V2 ECG tracing usually show large S wave while V5 and V6 show large R wave. In V3 

and V4 the R and S waves are approximately equal amplitude.   

2. There are three Augmented unipolar limb leads 

 - VR (right arm), 

 - VL (left arm) 

 - VF (left foot) 

Another system of leads in wide use is the augmented unipolar limb lead. In this type of 

recording, two of 

the limbs are connected through electrical resistances to the negative terminal of the 

electrocardiograph, 

and the third limb is connected to the positive terminal. 

When the positive terminal is on the right arm, the lead is known as the aVR lead; when on the 

left arm, the aVL lead; and when on the left leg, the aVF lead. Normal recordings of the 

augmented unipolar limb leads are similar to the standard limb lead recordings, except that the 

recording from the aVR lead is inverted.  

Lead I,II and aVL looks at the left lateral surface of the heart. Lead III and aVF lead at the 

inferior surface. aVR looks at right atrium. 
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Procedure: 

The subject lies in supine position with the forearms and legs exposed. The chest also should be 

exposed, then put the leads according to the labels fixed on the electrodes. 

Reading of the ECG: 
1. Rhythm (regular or irregular) 

2. Heart rate 

3. Conduction intervals 

4. Cardiac axis 

5. A description of the QRS complexes 

6. A description of ST segment and T waves 

Heart rate: 

If the regular rhythm the heart rate is: 

Heart rate =  

 Or           =   

All ECG machine run at a standard rate and use paper with standard-sized squares. 

Each large square (5mm) represents 0.2 seconds and one small square represents 0.04 

seconds. So there are 5 large squares per second and 300 per minute. Thus the ECG event 

such as GRS complex occurring once per large squares is occurring at a rate of 300 per 

minute. 

Also the heart rate can be calculated from the squares rapidly if the R-R interval is: 

1 large square, the rate is 300 beats/ minutes. 

2 large squares, the rate is 150 beats/ minutes.           

3 large squares, the rate is 100 beats/ minutes. 

     4 large squares, the rate is 75 beats/ minutes. 

     5 large squares, the rate is 60 beats/ minutes. 

     6 large squares, the rate is 50 beats/ minutes. 

If the rhythm is irregular the heart rate is calculated by using 6-seconds method: 

Heart rate= number of R-R intervals in 30 large squares      10 

 
Type of waves Wave  representation 

P wave Corresponds to atrial systole (atrial depolarization) 

QRS Series of waves which corresponds to ventricular systole (ventricular 

depolarization)  
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T Ventricular repolarization 

 

 
Intervals Normal duration ((sec.)) Event in heart during intervals 

PR 0.12-0.21 Atrial depolarization and conduction through AV node 

QRS 0.08-0.11 Ventricular depolarization and atrial repolarization 

QT 0.35- 0.42 Ventricular depolarization plus ventricular repolarization 

ST 0.27-0.33 Ventricular repolarization 

 

Normal ECG records: 
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Cardiac vector or axis: 

The cardiac vector is the net result of the directions of the spread of depolarization waves from the 

SA node through the atria, AV node, interventricular septum, ventricles and to the apex of the heart, 

Vector that occur   

during depolarization of the ventricles. 

The average direction of the depolarization waves in all ventricular muscle fibers is called the mean 

electric axis of the ventricles or mean QRS axis or vector. In normal heart, the direction of cardiac 

vector of the ventricles is normally toward the apex of the heart. 

In relation to the bipolar limb leads (I, II, III) the vector or axis can be calculated. The axis of each 

standard bipolar and unipolar limb leads as in figure below: 

 
The normal electrical axis is directed downwards and to the left between −30 to + 110 degrees as in 

the following figure. 
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Hexaxial reference system: 
The axes of the six limb leads also make up the hexaxial reference system, which divides the heart 

into six equal areas. To use this system, picture in your mind the position of each lead: lead I 

connect the Rt arm  

(-ve pole) with the Lt arm (+ve pole), lead II connects the Rt arm (-ve pole) with the Lt leg (+ve 

pole), and lead III connect the Lt arm (-ve pole) with the Lt leg (+ve pole). The augmented limb 

leads have only one electrode, which represents the positive pole. As a result lead avR goes from 

the heart toward the Rt arm (+ve pole), avL goes from the heart toward the Lt arm (+ve pole) and 

avF goes from the heart to the leg (+ve pole). 

Now take this mental picture one step further and draw an imaginary line to illustrate the axis of 

each lead ,for example, for lead I you'd draw a horizontal line between the Rt and the Lt arms, for 

lead II between Rt arm and Lt leg and so on. All of the lines should intersect near the center, 

somewhere over the heart. If you draw a circle to represent the heart and each area will represent 

a portion of the heart monitored by each lead. This schematic representation of the heart allows 

you to plot your patient's electrical axis. if his axis fall in the right lower quadrant between 0 

degree and +90 degree, its considered normal, an axis between +90 degree and + 180 degree 

indicates right axis deviation, one between 0 degree and -90 degree, left axis deviation, and one 

between -180 degree and - 90 degree , extreme axis deviation. 
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Other method for calculation: 

- Normal axis = −30 to +110 

- Left axis deviation = −30 to −90 

- Right axis deviation =+90 to +/−180 

- Indetermination (extreme) axis deviation = +90 to +/−180 

 

 Lead I Lead aVF 

Normal axis + + 

Left axis deviation + − 

Right axis deviation − + 

Indetermination axis − − 

  

Left axis deviation: 
This normally occur in horizontal heart (e.g. in short obese subjects and pregnant women), but 

pathologically it is common in left ventricular hypertrophy and left bundle branch block. 

 Premature contractions: 
A premature contraction is a contraction of the heart before the time that normal contraction 

would have been expected, this condition called extrasystole or premature beat or ectopic beat as 

in the following figure: 

 
 In this figure show: 

- P wave is occurred too soon 

- PR interval is shortened 

- The interval between the premature contraction and the next succeeding contraction is prolonged. 
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Ventricular fibrillation: 
In this condition many ectopic foci are present in the ventricles. The ECG is bizarre as in the 

following figure: 

 

Atrial fibrillation: 

This condition is occurred when number of ectopic foci is present in the atria. In the ECG we can see 

either no P wave from the atria or only a fine wave. GRS complex, T wave are normal unless there is 

some pathology of ventricles but their timing is irregular as in the following figure. 

 

Heart block: 
If a patient has damage in the aterioventricular bundle, then the heart beat which originates from the 

SA node will spread to the atria, AV node, but this damage effect in the reaching of beats to the 

ventricles, so there are three types of heart block. 

1. First degree heart block or incomplete atrioventricular heart block: 
In this type, all atrial impulses reach the ventricles but prolonged PR interval, increases to 

greater than 0.20 second as in the following figures: 

 

2. Second degree heart block: 
Not all atrial impulses are conducted to the ventricles the second degree AV block is divided into 

two types: 

a. Mobitz type I second degree AV block. 

In this type there is progressive lengthening of successive PR intervals culminating in a 

dropped beat (in ECG see P wave but no QRS wave). The cycle then repeats itself, this is 

called (Wenckebach's phenomenon). 
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b. Mobitz type II second degree AV block. 

PR interval remains constant but some P waves are not conducted. The constant PR intervals 

distinguishes from Wenckebach's phenomenon. 

e.g.: a ventricular beat may flow every second or every third atrial beat (2:1block, 3:1 block, 

etc.) 

 

3. Third degree AV block (complete AV block): 
When AV conduction fails completely. The P wave dissociated from the QRS complex and there is 

no relation between P waves and the QRS complex because ventricles have escaped from control 

by the atria. 

 

 

Tachycardia and bradycardia: 

The normal heart rate is 60-100 beats/minute so any decrease in the heart rate less than 60 beats/ 

minutes is considered as bradycardia, while if the heart rate is increased above the 100 beats/minutes 

this is considered as tachycardia. 

 

     

 

 


	1. Earpieces: The earpieces are fitted into the ears and are typically rubberized for comfort and to isolate from external sounds. They are designed to transmit sounds directly into the ears.
	2. Ear Tubes: The ear tubes attach the earpieces to the main body of the stethoscope. They are typically constructed of metal and consist of hollow tubes that are ideally suited to transmitting low-frequency sound.
	3. Acoustic Tubes: The acoustic tube connects the ear tubes to the chestpiece and is a flexible tube made of a rubberized material. The acoustic tubing can be filled with different materials to best transmit sound from the patient to the health-care p...
	4. Chestpiece: The chestpiece is constructed of metal and is typically double-sided to work for differently sized patients and different areas of the body. The chestpiece has deep cups that capture sounds from the target area and may be ringed with a ...
	Exercise's Effects on the Heart

	- Effect on the heart rate:
	- Effects on the blood pressure.
	- Effects on the temperature:
	# Before beginning of superficial palpation:
	5. Reflexes:
	 Plantar Response (Babinski)
	Cranial Nerve I (olfactory cranial nerve)
	Olfaction is part of the special senses cranial nerve group and represents the chemical senses of olfaction (smell) and gustation (taste). When chemical substances interact with our bodies they stimulate special sensory cells which in turn generate an...
	Cranial Nerve III ( Oculomotor Nerve)
	The oculomotor nerve is part of the group of cranial nerves responsible for innervating the muscles of the head. The nerve is composed of general somatic efferent fibres and general visceral efferent fibres. The general somatic efferent fibres of the ...
	The oculomotor nerve has a pre-ganglionic nucleus in the midbrain and the nerve passes through the orbital fissure, along with the trochlear, abducens and ophthalmic branch (V1) of the trigeminal nerve. It synapses in the ciliary ganglion of the eye. ...
	Examination of Cranial Nerves II and III
	Ask the patient to focus on an object in the distance. Observe the diameter of the pupils in a dimly light room. Note the symmetry between the pupils. Next, shine the penlight or opthalmoscope light into one eye at a time and check the light responses...
	Cranial Nerve IV (Trochlear Nerve)
	Examination of Cranial Nerves III, IV and VI
	Cranial Nerve V ( Trigeminal Nerve)
	A- Ophthalmic (sensory) nerve (V1)
	B- Maxillary (sensory) nerve (V2)
	C- Mandibular (mixed) nerve (V3)

	Cranial Nerve VI (Abducent Nerve)
	Facial nerve (VII)
	Vestibulocochlear nerve (VIII)
	Tell the patient to say "now" when they can no longer hear anything. Normally, one will have greater air conduction than bone conduction and therefore hear the vibration longer with the fork in the air. If the bone conduction is the same or greater th...
	Glossopharyngeal nerve (IX)
	Vagus nerve (X)
	Hypoglossal nerve (XII)
	Nerve Name Mnemonics
	Mnemonic 1

	Nerve Type Mnemonics



