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•	 Propaedeutics of internal medicine

•	 What is Diagnostics?

•	 Main principles of medical  practice
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•	 Examination of the patient. The PLAN

•	 Case HISTORY
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INTERNAL MEDICINE

Internal medicine is the major branch of medical practice and 
research because internal diseases are the most 
common and impairing the patient's objective 
condition and his working capacity 

Internal diseases have the highest mortality rates as well

The term "internal diseases" came into use in the 19th century 
to stand alongside with the then-popular term 
"therapy" 

The development of new, complicated methods of diagnosis 
and treatment, requiring specialized skills and 
training on the part of the physician, has led to the 
formation of separate branches of medicine such 
as cardiology, gastroenterology, endocrinology, 
and hematology

< < <
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PROPAEDEUTICS OF INTERNAL MEDICINE

Our course is an introduction to therapy,  or propaedeutics of 
internal medicine

Сourse is given to students after they have studied the 
fundamentals of medicine, such as anatomy, 
physiology, biochemistry, etc. 

During their further studies the students broaden and improve 
their knowledge of all major internal diseases, 
their differential diagnoses and treatment

The students start managing patients independently 

WHAT IS DIAGNOSTICS?

Successful treatment of disease becomes only possible with a 
correct diagnosis (a good diagnostician is a good 
doctor) 

Diagnostics (Gk dia through, gnosis knowledge) is the science 
of methods by which diseases are identified. The 
term diagnostics also implies examination and 
observation of the patient by the doctor 

< < <
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WHAT IS DIAGNOSTICS ? 

Diagnostics includes:

1) the study of methods of observation and examination of 
the patient (physical and laboratory-instrumental 
methods); this is the medical diagnostic technique; 

2) the study of the diagnostic value of the symptoms of the 
disease; this is known as semeiology (Gk semeion, 
sign) or symptomatology; 

3) the study of special ways of pondering aimed at identification 
of the disease — diagnostic methods

GENERAL PRINCIPLES OF SUCCESS

•	 Qbi bene interogat, bene diagnoscit…

•	 Qbi bene diagnoscit, bene curat… 

MAIN PRINCIPLES OF MEDICAL PRACTICE

The main object of a physician is to cure his patient

Hippocrates would say that "Nature will cure most ailments if she 
is given a chance". The main object of treatment is 
therefore to maintain the forces of the patient in his 
struggle against the disease 

Another important principle is to "do no harm" to the patient by 
inappropriate action 
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MAIN PRINCIPLES OF MEDICAL PRACTICE

•	 «A not good doctor   is rather 
harmful,  than useful…»

•	 «The doctor must treat the patient 
rather than the disease…»

Hippocrates 
is a famous Greek healer, doctor 
and philosopher. He went 
down in history as the "father of 
medicine" 

Avicenna 
Portrait on Silver Vase – Museum at 
BuAli Sina (Avicenna) Mausoleum - 
Hamadan - Western Iran

M. Mudrov (1776-1831)
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THE PRIDE OF UKRAINIAN  
MEDICINE

Victor Dzyak (1920–1980)

Development and perfection of CLINICAL 
THOUGHT 

Features of rheumatism's flow 

 Development of studies about GB, HF, AF 

Mathematic diagnostics models in 
medicine 

Basis of sporting medicine

THE PRIDE OF UKRAINIAN  
MEDICINE

George Dzyak (1945–2018)

Academician of the Ukrainian NMSc.A,  
RECTOR of DSMA

 The Leading specialist of international 
practice in area of cardiology, 
rheumatology and SPORTS medicine

 Author of more than 500 scientific 
works, 22 monographs, 2 textbooks, 
18 inventions 

 Were prepared 19 DMSc. and 68 KMSc.



LECTURE  #
 
1

11

THE PRIDE OF UKRAINIAN  
MEDICINE

Pertseva 
Tatiana Alexeevna

Corresponding member of NAS of Ukraine

Leading scientist and international 
clinician in the field of pulmonology

SALUS  
AEGROTI  SUPREMA  LEX

Kolesnyk 
Tatyana Vladimirovna

Head of the department  of Propaedeutics 
of Internal Medicine 

Professor, 

Doctor of Medical Scienc
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MAIN TERMS

•	 Symptom refers to what the patient feels

•	 Sign refers to that which the examiner finds

•	 Syndrome – a set of symptoms connected by single 

pathogenesis characterizing a disease or condition

•	 Simiology – science about symptoms and syndromes 

and their meaning 

SCHEME AND METHODS OF CLINICAL 
EXAMINATION OF PATIENTS

A healthy person does not feel any unpleasant sensations. Pain, 
nausea, vomiting, elevated body temperature, 
enlargement of certain internal organs, e.g. of the 
spleen, occur only in the sick, and are considered 
as signs or symptoms (Gk symptoma that which 
happens) of diseases

Some symptoms indicate changes that occur in the entire body (e.g. 
elevated temperature), while others (e.g. diarrhea) 
may only indicate dysfunction of a particular organ 
or a system, or changes in the structure of an organ 
(e.g. an enlarged and firm spleen)

Pain or nausea are subjective symptoms experienced by the 
patient. These sensations reflect objective changes 
that occur in the patient's body. Signs of the disease 
that are revealed by the physician during his 
examination of the patient, e.g. jaundice or enlarged 
liver, are objective symptoms or signs of the disease. 
It is almost impossible to diagnose a disease by 
only one symptom. A correct diagnosis can only be 
established by investigating several symptoms if the 
physician follows a definite plan in his examinations
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EXAMINATION OF THE PATIENT. THE PLAN 

«EVERYBODY SEE WHAT UNDESTAND…»
I.V.GETE

DISEASE
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“ Five-fi nger” approach to diagnosis: 
detailed history, physical examination, 
electrocardiogram, 

X-ray, and appropriate tests, in that order."

W. Proctor Harvey, 1959

Wass V., et al., Lancet 2001;357:945-949

PYRAMID OF CLINICAL COMPETENCE

Analyze!!!

Can show
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EXAMINATION OF THE PATIENT. THE PLAN 

• INTERVIEW                - anamnesis, 
                                              interrogation

• GENERAL PART

• COMPLAINTS

• HISTORY

• LIFE HISTORY

• GENERAL SURVEY -  inspection

• EXAMINATION due to SYSTEMS AND ORGANS    

                            - examination

Case HY. NeISTORxt step!!!

The next step is a systematic and thorough functional I

nquiry of the patient according to a predetermined scheme 

Chief complaint or the reason for seeking care should be 
determined. If the patient complains of retrosternal 
pain, the character and exact location of this pain, its 
focus and intensity should be determined; the time 
of the onset, and possible causes that provoked 
the pain (strain, cough, taking food, etc.) should 
be established. The patient should be asked which 
remedies remove this pain

Other associated complaints should also be analyzed. The study 
of the chief complaints can lead the examiner to 
a conclusion concerning the general character of 
the disease, e.g. high body temperature would 
normally indicate an infectious process, cough and 
expectorated sputum indicate possible disease of 
the lungs 
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WHY?
Besides chest 
pain (angina) and 
shortness of breath, 
some other
common symptoms 
ofheart disease 
include jaw pain, 
back pain,  and 
heart palpitations
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Other symptoms of 
heart disease may 
include dizziness, 
weakness, irregular 
heartbeat, nausea, 
and abdominal 
pain
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Case HISTORY. Next step!!! 

•	 History of present illness (Anamnesis morbi) should include information 

concerning the onset of the disease and its development until the present. 

The patient's general condition before the disease should first be determined 

and the causes that might have provoked the disease established wherever 

possible. The patient should be questioned in detail about the first signs of 

the disease and the chronology of their development, about relapses or 

exacerbations, remissions and their duration

•	 If some other physicians examined the patient during an exacerbation of the 

disease, the results of the examinations and treatment should be studied. 

Motives for hospitalization should also be determined (exacerbation of the 

disease, verification of the diagnosis, etc.

•	 History of present illness gives information about the character of the disease 

(acute or chronic)

•	 Review of systems (Anamnesis communis) gives the physician information 

concerning the condition of various organs and systems of the patient 

(cardiovascular, respiratory, gastrointestinal, genitourinary, nervous, 

musculoskeletal, etc.). The patient should be questioned according to a 

specially outlined scheme 

•	 Changes in the patient's general state should be established first (loss of 
weight, fever, weakness, edema, headache)

•	 Next is the most affected system  

•	 Then some questions about each system should be included. For example, 

the condition of cardiovascular system is established by asking the patient 

about chest pain or distress, palpitations, dyspnea, orthopnea (number of 

pillows needed), edema, claudication, hypertension and so on 



LECTURE  #
 
1

19

Case HISTORY 

•	 Life history (Anamnesis vitae) is often very important for establishing the 

character, the cause, and conditions for the onset of the disease

•	 It is a medical biography of the patient in every period of his life (infancy, 

childhood, adolescence, and maturity)

•	 Personal and social history should be taken first. It begins with the general 

biographical information. Birthplace is important, because some diseases (e.g. 

endemic goiter) usually predominate in one locality and are not met in others 

•	 The patient should be asked if he was born at term, if there were other children 

in the family, if he was breast fed or artificially; and if he had marked signs of 

rickets during his childhood 

•	 It is necessary to find out if the patient's physical and mental development was 

not retarded and what was his progress at school 

•	 The patient should inform the physician on his home conditions (separate 

apartment, hostel, country house, illumination, the presence of dampness, if 

any, hygienic conditions, etc.) 

•	 The composition of the family is important: large or small family, their health, 

well-being, income, etc.

•	 Malnutrition is an important factor for the onset of some diseases. The patient 

should be asked if his diet is sufficiently rich in vegetables, fruits, etc. The way 

in which the patient spends his leisure time is also important

•	  The patient should report on the time he sleeps, rests, walks in the fresh air, 

what sports and exercises he goes in for, and what harmful habits he has
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Some of the risk 
factors for heart 
disease include 
smoking,high 
blood pressure, 
high cholesterol, 
diabetes, and 
obesity 

Lifestyle changes: 
using alcohol in 
moderation and 
quitting smoking

Additional heart 
disease risk 
factors include 
lack ofexercise, 
an unhealthy diet, 
stress, and a "type 
A" personality



LECTURE  #
 
1

21

Case HISTORY 

•	 Unfavorable labor conditions and industrial hazards (some harmful dusts) are 

important, for they may cause bronchial asthma and chronic diseases of the 

bronchi and lungs. Strong noise, vibration, high ambient temperature, drafts, 

and cold (work in the open) can cause pathology 

•	 Industrial poisoning by mercury, lead, carbon monoxide and other harmful 

agents, and also exposure to radiation (improper safety measures) may also 

cause disease 

•	 The working schedule is also important 

•	 Past medical history should be established in chronologic order. Childhood and 

major adult illnesses, surgery, serious injuries, immunizations and medications 

are important

•	 Some infectious diseases, such as measles or scarlet fever, do not recur because 

of acquired immunity, while other diseases, such as rheumatism or erysipelas, 

tend to recur. Rheumatism or diphtheria often provokes heart diseases. 

Nephropathy often develops after scarlet fever 

•	 Contacts with infectious patients are important, especially in the presence of 

epidemics (e.g. influenza)

•	 Family history helps the physician to make a conclusion on the role of hereditary 

factors in the development or origin of the disease. Ask if there are any blood 

relatives in the patient’s family who have illnesses with features similar to the 

patient’s illness

•	 Determine the ethnicity; health; and the cause of death of parents, including 

their ages at death 

•	 Establish whether there is a history of heart disease, high blood pressure, 

cancer, tuberculosis, stroke, epilepsy, diabetes, gout, kidney disease, thyroid 

disease, asthma and other allergic states, forms of arthritis, blood diseases, 

sexually transmitted diseases, or any other familial disease 
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•	 Determine the health of patient’s spouse and children. If there is a hereditary 

disease, such as sickle sell disease, inquire into the history of the grandparents, 

aunts, uncles, siblings, and cousins 

•	 A pedigree diagram is often helpful in recording this information 

•	 Allergological anamnesis is very important. Some patients often develop 

a pathologically heightened (or inverted) response of the immune system 

(allergy), and this is essential in the pathogenesis of certain diseases of internal 

organs. It is necessary therefore to determine whether the patient or his relatives 

had allergies, especially to medications, but also to environmental allergens or 

foods. Strawberry, eggs, canned crabs, and other foods may frequently act as 

allergen. Allergies in man vary from vasomotor rhinitis, nettle rash or Quincke's 

edema to anaphylactic shock

•	 Objective examination of the patient (status praesens) gives information on 

the condition of the entire body and the state of the internal organs. It should 

be carried out according to a predetermined plan 

•	 The patient is first given a general inspection; 

• next the physician should use palpation, percussion, auscultation, 

• and other diagnostic procedures by which the condition of

• the respiratory organs,

• the cardiovascular, 

• gastrointestinal and 

• urinary system, 

• locomotion, 

• lymph nodes,

• endocrine glands, and 

• the nervous system may be examined

•	 Despite the great value of anamnesis, it is never sufficient for establishing a 

diagnosis: the conjectured diagnosis is confirmed by the objective methods of 

physical examination 
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•	 General inspection (inspectio) is the process of observation 

•	 Your eyes and nose are sensitive tools for gathering data. Inspection – unlike 

palpation, percussion, and auscultation – can continue throughout history-

taking process and during physical examination

•	 Adequate lighting is essential. The patient should be examined in the daytime, 

because electric light will mask any yellow coloring of the skin and the sclera 

•	 In addition to direct light, which outlines the entire body and its separate parts, 

side light will also be useful to reveal pulsation on the surface of the body, 

respiratory movements of the chest, peristalsis of the stomach and the intestine

•	 Inspection technique. The body should be inspected by successively uncovering 

the patient and examining him in direct and side light from head to feet 

•	 The trunk and the chest are better examined when the patient is in a vertical 

posture 

•	 When the abdomen is examined, the patient may be either in the upright or 

supine position 

•	 The examination should be carried out according to a special plan, since the 

physician can miss important signs that otherwise could give a clue for the 

diagnosis

•	  The entire body is first inspected in order to reveal general symptoms. Next, 

separate parts of the body should be examined: the skin, lymph nodes, head, 
face, neck, trunk, limbs, muscles, bones, and joints 

•	 The following signs characterize the general condition of the patient: 

consciousness and the psyche, posture and body-built
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•	 Consciousness can be clear or deranged. The patient should be oriented to 

time, place, and person and be able to respond appropriately to questions and 

environmental stimuli. Depending on the degree of disorder, the following 

states are differentiated: 

1. Stupor. The patient cannot orient himself to the surroundings, he 
gives delayed answers.

 2. Sopor is an unusually deep sleep from which the patient recovers only 
for short periods of time when called loudly, or roused by 
an external stimulus. The reflexes are preserved. 

3. Coma is the full loss of consciousness with complete absence of 
response to external stimuli, with the absence of reflexes, 
and deranged vital functions. 

         The most common forms of coma are alcoholic, apoplexic, 
hypoglycemic, hyperglycemic, hepatic, uremic, and 
epileptic coma.

 4. Irritative disorders of consciousness are characterized by 
excitation of the central nervous system in the form of 
hallucinations, delirium. 

•	 Other psychic disorders (depression, apathy) may occur in the patient.

•	 The concept of habitus includes the body-build (i.e. constitution), height, and 

body weight 

•	 Constitution (L constituero to set up) is the combination of functional and 

morphological bodily features that are based on the inherited and acquired 

properties, and that account for the body response to endo- and exogenic 

factors. The classification adopted in Ukraine (M. Chernorutsky) differentiates 

between the following three main constitutional types:

• asthenic, 

• hypersthenic, and 

• normosthenic
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•	 During the general inspection, the physician should pay attention to the open parts of 
the patient's body, the head, the face and the neck 

•	 The facial expression can indicate various psychic and somatic conditions. For example, 

facies Hippocratica is associated with collapse in grave diseases of the abdominal 

organs (diffuse peritonitis, perforated ulcer of the stomach or duodenum, rupture of 

the gall bladder) 

•	 The face is characterized by sunken eyes, pinched nose, deadly livid and cyanotic skin, 

which is sometimes covered with drops of cold sweat

•	 Inspection of the eyes and eyelids, nose, mouth and tongue can reveal some 

essential diagnostic signs. During inspection of the neck attention should be paid to 

pulsation of the carotid artery, swelling and pulsation of the external jugular veins, 

enlarged lymph nodes, diffuse or local enlargement of the thyroid gland

•	 The colour, elasticity, and moisture of the skin, eruptions and scars are important. In 

certain forms of anemia, the skin is specifically pallid: with a characteristic yellowish tint 

in Addison-Biermer anemia, with a greenish tint in chlorosis, brown or ash-coloured 

in malaria. Red colour of the skin can be transient in fever. Cyanotic skin can be due 

to hypoxia in circulatory insufficiency, in chronic pulmonary diseases, etc. Yellowish 

colour of the skin and mucosa can be due to upset secretion of bilirubin by the liver or 

due to increased hemolysis  

•	 Elasticity and turgor of the skin can be determined by pressing a fold of skin (usually 

on the abdomen or the extensor surface of the arm) between the thumb and the 

forefinger. The fold disappears quickly on normal skin when the pressure is released 

while in cases with decreased turgor, the fold persists for a long period of time

•	 Eruptions on the skin vary in shape, size, colour, persistence, and spread. The diagnostic 

value of eruptions is great in some infections and allergic manifestations. 

•	 Scars on the skin, e.g. on the abdomen and the hips, remain after pregnancy (striae 

gravidarum), in Itsenko-Cushing disease, and in extensive edema. Postoperative scars 

indicate surgical operations in past history. Cirrhosis of the liver is often manifested by 

development of specific vascular stellae (telangiectasia)

•	 Abnormal growth of hair is usually due to endocrine diseases 

•	 Nails become excessively brittle in myxoedema, anemia and hypovitaminosis, and can 

also be found in some fungal diseases of the skin
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•	 Subcutaneous fat can be normal or to various degrees excessive (obesity) or deficient 

(cachexia). The fat can be distributed uniformly or deposited in only certain parts of 

the body. Its thickness is assessed by palpation 

•	 Edema can be caused by penetration of fluid through the capillary walls and its 

accumulation in tissues. Accumulated fluid may be congestive (transudation) or 

inflammatory (exudation). Local edema is a result of some local disorders in the blood 

or lymph circulation. General edema associated with diseases of the heart, kidneys or 

other organs is characterized by general distribution of edema throughout the entire 

body (anasarca) or by symmetrical localization in limited regions of the body. It can be 

due to the patient lying on one side
If edema is generalized, transudate may accumulate in the body's cavities: in 

the abdomen (ascites), pleural cavity (hydrothorax) and in the 
pericardium (hydropericardium) 

Observation reveals swollen glossy and tense skin. Edema can also be revealed 
by palpation 

•	 When pressed by the finger, the edematous skin overlying bones (external surface 

of the leg, malleolus, loin) remains depressed for 1—2 minutes after the pressure is 

released

•	 Inspect each area of the body for apparent lymph nodes, edema, erythema, red streaks, 

and skin lesions •	 Using the pads of the second, third, and fourth fingers, gently palpate for the 

superficial lymph nodes. Try to detect any hidden enlargement, and note the 

consistency, mobility, tenderness, size, and warmth of the nodes. Easily palpable lymph 

nodes generally are not found in healthy adults. Superficial nodes that are accessible 

to palpation but not large or firm enough to be felt are common. You may detect small, 

movable, discrete, shotty nodes less than centimeter in diameter that move under 

your fingers. Lymph nodes that are large, fixed or matted, inflamed, or tender indicate 

a problem. It is possible to infer the site of an infection from the pattern of lymph 

node enlargement. Submandibular nodes swell in the presence of inflammation in the 

mouth

•	 Chronic enlargement of the cervical lymph nodes is associated with development of 

tuberculosis in them. In tuberculosis the lymph nodes are usually “cold”, soft, matted, 

and often not tender or painful
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•	 Palpation (L palpare to touch gently) is the clinical method by which the physical 

properties, topographic correlation, tenderness and functional characteristic of tissues 

and organs can be studied by the sense of touch

•	 Palpation has been known since the ancient times. But it was formerly used mainly 

to study the physical properties of superficially located organs, e.g. the skin, joints, 

bones, or pathological growths (tumors), and also for feeling the pulse. Physicians 

began studying vocal fremitus and the apex beat by palpation only in the middle of 

the 19th century (Laёnnec, Skoda), while systematic use of palpation of the abdominal 

cavity was begun late in the 19th century, mainly after publication of works by Botkin, 

Glenard, Obraztsov, and Strazhesko

•	 Palpation is widely used as an important method for diagnosis of diseases of the internal 

organs, muscles and bones, lymphatic system, and the skin. Palpation technique differs 

depending on the object of examination, but the physician should always follow a 

certain plan in his manipulations 

•	 In order to feel temperature of separate parts of the body, the physician should place 

his palms flat on the body or the extremities, on symmetrical joints (the skin overlying 

the affected joint is warmer), etc.

•	 The pulse is determined by feeling the skin over the artery by the fingers; the properties 

of the arterial wall and the character of the pulse can thus be determined 

•	 Cancer of the stomach and, less frequently, cancer of the intestine can metastasize into 

the lymph nodes of the neck (on the left)

•	  The axillary lymph nodes are sometimes enlarged in mammary cancer

•	  In the presence of metastases the lymph nodes are firm, their surface is rough, palpation 

is painless 

•	 Tenderness of a lymph node in palpation and reddening of the overlying skin indicates 

inflammation in the node 

•	 Systemic enlargement of the lymph nodes is observed in lympholeukaemia, 

lymphogranulomatosis, and lymphosarcomatosis

•	  In lymphatic leukaemia and lymphogranuloma the nodes fuse together but do not 

suppurate



PROPAEDEUTICS OF INTERNAL MEDICINE

28 

•	 Next step is examination of the muscular system, bones and joints of the head, chest, 

spine, and extremities.

•	 Examination of the extremities can reveal varicosity of the veins, edema, changes in 

the skin, atrophy and paralysis of the muscles, tremor of the extremities, deformities, 

swelling and hyperemia of the joints, ulcers, and scars. 

•	 Palpation may be either light (surface) or deep

•	 For light palpation press in to a depth up to 1 cm; for deep palpation press in about 4  cm 

•	 Light palpation should always precede deep palpation, since the latter may elicit 

tenderness or disrupt tissue or fluid, thus interfering with your ability to gather 

information through light palpation. Short fingernails are essential to avoid 
discomfort or injury to the patient 

•	 A variant of deep palpation is penetrating palpation during which the fingertip is 

impressed into the body to determine the painful area

•	 Among other palpation techniques are bimanual palpation (with both hands) and 

ballottement of firm organs (liver, spleen, tumors) in the abdomen containing much 

fluid, kneepan (exudates in the knee joint), etc. Obraztsov and Strazhesko developed 

a palpating technique known as sliding palpation, which is used for studying organs 

located deep in the abdomen

•	 It is the convention, at least in Ukraine, to teach students to examine patients from the 

right side and to palpate and percuss with the right hand

•	 Percussion (L percutere to strike through) was first proposed by an Austrian physician 

Auenbrugger  in 1761•	 Tapping various parts of the human body produces sounds by which one can learn 

about the condition of the underlying organs. In percussion your finger functions as 

a hammer, and the vibration is produced by the impact of the finger against underlying 

tissue

•	  Sound waves are heard as percussion tones (called resonance) that arise form 

vibrations 4 to 6 cm deep in the body tissue 

•	 The degree of percussion tone is determined by the density of the medium through 

which the sound waves travel

•	  The more dense is the medium, the quieter the percussion tone 

•	 The percussion tone over air is loud, over fluid less loud, and over solid areas soft
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Case HISTORY. Percussion

•	 Main rules of percussion 
1. The patient should be in a comfortable posture and relaxed. The best position is 

standing or sitting. When the patient is percussed from his back, he should be sitting 
on a chair, his face turned to the chair back. The head should be slightly bent forward; 
his arms should rest against his lap

2. The room should be warm and protected from external noise

3. The physician should be in a comfortable position as well

4. The middle finger of the left hand (pleximeter) should be pressed tightly to the 
examined surface. The neighboring fingers should be somewhat set apart. The 
physician's hands should be warm

5. The downward snap of the striking finger originates from the wrist and not the forearm 
or shoulder. The tap should be sharp and rapid to prevent damping the sound. 
Tapping should be uniform, the force of percussion strokes depending on the object 
being examined

6. In topographic percussion, the finger should be placed parallel to the anticipated 
border of the organ. Organs giving resonant note should be examined first: the ear 
will better detect changes in sound intensity. The border is marked by the edge of the 
pleximeter directed toward the zone of the more resonant sounds

7. Comparative percussion should be carried out on exactly symmetrical points

Case HISTORY. Auscultation

•	 Auscultation (L auscultare to listen) means listening to sounds inside the body 

•	 Auscultation is direct when the examiner presses his ear to the patient's body, or indirect 

(instrumental) 

•	 The French physician Laёnnec first developed auscultation in 1816 and invented the first 

stethoscope. He described and named almost all the auscultative sounds (vesicular, 

bronchial respiration, crepitation, murmurs) 

•	 The development of auscultation technique is connected with invention of the binaural 

stethoscope and phonendoscope, the study of the physical principles of auscultation 

and elaboration of methods for recording sounds (phonography). The graphic record 

of heart sounds was first made in 1894 by Einthoven
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•	 The acoustic stethoscope is a closed cylinder that transmits sound waves from their 

source and along its column to the ear 

•	 Its rigid diaphragm has a natural frequency of around 300 Hz. It screens out low-

pitched sounds, and best transmits high-pitched sounds such as second heart sound

•	 The bell endpiece, with which the skin acts as the diaphragm, has a natural frequency 

varying with the amount of pressure exerted. It transmits low-pitched sounds when 

very light pressure is used

•	 Auscultation techniques  

•	 The environment should be quiet and free from distracting noises. 

•	 Place the stethoscope on the naked skin, because clothing obscures the sound 

•	 The ambient temperature should provide comfort for the undressed patient. 

•	 During auscultation the patient either sits or stands upright. If the patient is in grave 

condition he may remain lying in bed 

•	 To stabilize the stethoscope when in place, hold the endpiece between the fingers, 

pressing the diaphragm firmly against the skin 

•	 The diaphragm “piece” should never be used without diaphragm. Because the bell 

functions by picking vibrations, it must be positioned so that the vibrations are not 

dampened

•	 Place the bell evenly and lightly on the skin, making sure there is skin contact around 

the entire edge 

•	 To prevent extraneous noise, avoid touching the tubing with your hands or allowing 

the tubing to rub against any surfaces

•	 The skin to which the bell is pressed should be hairless because hair produces additional 

friction 



LECTURE  #
 
1

31

ADDITIONAL METHODS 

•	 Laboratory tests

 General

 Biochemical

 Genetic

•	 Instrumental tests

 Noninvasive

Invasive

 "Your ears are better than any test and 
don't cost the patient a cent."

W. Proctor Harvey, 1959

«The DOCTOR with out books – like a 
worker without hands».

М. Мudrov
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ECG

ULTRASOUND HEART TESTING

ECG
stress test to evaluate the heart's 
response to physical exercise and 
stress

Echocardiogram – procedure using ultrasound waves that produce two-
dimensional pictures of the valves and chambers of the heart so the doctor can 
evaluate their
size and motion
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Computerized tomography (CT)
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CORONARY ANGIOGRAPHY
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SYMPTOMS AND SIGNS OF RESPIRATORY 
DISEASES

BASED ON QUESTIONING THE PATIENT, 
PALPATION AND PERCUSSION 
OF THE CHEST
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THE PLAN

•	 Main complaints•	 Cough (dry, productive)•	 Varieties of sputum, their diagnostic value•	 Other complaints ("minor")•	 Anamnesis of the disease•	 Anamnesis of life•	 System approach to physical examination of a patient•	 General inspection•	 Variations of shortness of breath•	 Phenotypes of patients•	 Measurements in the study of the chest•	 Variants of frequency and rhythm of breathing•	 Chest shape options•	 Palpation of the chest•	 Voice trembling•	 Percussion of the chest (topographical, comparative): 
rules and technique•	 References

MAIN COMPLAINTS

•	 Cough (tussis) 

•	 Sputum

•	 Hemoptysis

•	 Short breathing (dуspnea, asthma) 

•	 Pain with breathing

•	 Wheezing audible at a distance

•	 Sleep Apnea
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Cough (dry, productive)
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Varieties of sputum
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Sputum

Rusty

Bloody Cork

Frothy

Signs of general inflammation



41

LECTURE  #
 
2

A
N
A
M
N
E
S
I
S

Anamnesis morbi & vitae

Anamnesis morbi & vitae
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Anamnesis morbi & vitae

Anamnesis morbi & vitae
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RISK FACTORS
Primary cause of pulmonary problems is heavy, long-term cigarette

smoking, smoke, occupational hazards

Anamnesis morbi & vitae

RISK FACTORS
Primary cause of pulmonary problems is heavy, long-term cigarette

smoking, smoke, occupational hazards

Anamnesis morbi & vitae

SYSTEMATIC APPROACH TO PHYSYCAL 
EXAMINATION OF THE CHEST

1. Inspection
• Initial impression – distress, wheeze, malnourishment, etc.
• Respiratory rate, depth, and pattern
• Asynchronous motion of the rib cage and abdomen
• Recession of the intercostal, supraclavicular, or suprasternal spaces
• Tracheal tug
• Cyanosis
• Finger clubbing or nicotine stains
• Accessory muscle employment
• Pursed-lip breathing
• Chest wall shape and deformity

2. Palpation
• Tracheal deviation
• Chest expansion (globally/locally)
• Vocal fremitus
• Pleural rub
• Lymphadenopathy
• Subcutaneous emphysema

3. Percussion
• Normal, dull, or increased

4. Auscultation
• Breath sounds – can be only normal, reduced, or bronchial 
• (last associated with increased vocal resonance, whispering pectoriloquy, and 

egophony)
• Added sounds – can be only absent, wheezes, crackles, or pleural rub
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In addition to the main symptoms of pulmonary disease, 
there are other, less common symptoms.

These include the following:

 Stridor (noisy breathing)
 Voice changes
 Swelling of the ankles (dependent edema) 

Other Symptoms & Sings
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General inspection
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Tripod position

Orthopnea

Tripod position

Orthopnea
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“Pink puffers” “Blue edemas”

Central cyanosis

Sign of swollen cervical veins
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Swelling of the ankles 
(dependent edema)

Technique for
determining the position of the

trachea 

Tracheal deviation. 
Note the marked tracheal deviation to the patient’s right 
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Inspect  hands, nails

Nicotine stains

Warts

YELLOW NAIL SYNDROME IN BRONCHIECTASIS
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Deformities of the ThoraxDeformities of the ThoraxDeformities of the Thorax

Breast examination

Retracted nipple

Normal Adult		  Funnel Chest (Pectus Excavatum)

Barrel Chest		  Pigeon Chest (Pectus Carinatum)

Traumatic Flail Chest		  Thoracic Kyphoscoliosis
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RRRR?
16-20

Chest expantion Chest and abdominal or mixed types 
of respiration 
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Normal Slow Breathing (Bradypnea) Sighing Respiration

Rapid Shallow  Cheyne-Stokes Breathing Obstructive Breathing
Breathing (Tachypnea)

Rapid Deep Breathing Ataxic Breathing
(Hyperpnea, Hyperventilation) (Biot’s Breathing)
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Chest land marks & lines

2nd intercostal space
Lewis angle

Chest land marks 
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Chest land marks & lines

Palpation is used to assess the following:

� Areas of tenderness
 Symmetry of chest excursion

 Tactile fremitus

Palpation
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Symmetry of chest excursion

Palpation

Technique for evaluating posterior 
chest excursion

A, Placement of the examiner’s
hands during normal expiration. 
B, Placement of
the examiner’s hands after normal 
inspiration
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Method for determining voice tremor – filling 
fremitus



59

LECTURE  #
 
2

Method for determining voice tremor – filling 
fremitus

Tactile fremitus
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L.Auenbrugger, 1722-1809 

Jean Nicholas Corvisart, 1755-1821

Рercussion technique

Yes

Yes

NO

NO
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2.

1.

3.
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Mobility of the pulmonary region

During inspiration (left), percussion in the right seventh posterior interspace at the
midscapular line would be resonant as a result of the presence of the underlying
lung. During expiration (right), the liver and diaphragm move up. Percussion in the
same area would now be dull, owing to the presence of the underlying liver

Technique for evaluating diaphragmatic motion
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? ?



77

LECTURE  #
 
2

REFERENCES
Kovalyova O.N., Ashcheulova T.V. Propedeutics to Internal Medicine. Part 1. – 
Vinnytsya: NOVA KNYHA, 2017. – 424 p. 

Kovalyova O.N., Asheulova T.V. General inspection: manual for students. – Kharkov: 
“Turbo”. – 2004. – 60p.

Khomazjuk V.A., Ostashevska T.G., Krasyuk I.V. Propaedeutics of Internal Medicine 
and Patient Care: Study guide for the practical classes. Part I. – Kyiv: NMU, 2005. – 
44 p.

Kovalyova O.N., Asheulova T.V. Diagnostics of respiratory organs disease: manual for 
students. – Kharkov: “Turbo”. – 2004. – 64p.

Bickley, Lynn S.; Szilagyi, Peter G. Bates' Guide to Physical Examination and History 
Taking, 10th Edition. – 934 p. Copyright ©2009 Lippincott Williams & Wilkins.

The Point online resources, http://thepoint.lww.com



LECTURE  # 3

SYMPTOMS & SINGS 
OF RESPIRATORY DISEASES BASED 
ON AUSCULTATION 
OF THE LUNGS

  



79

LECTURE  #
 
3

THE PLAN

• Historical reference• Auscultation method• Rules & techniques• Semiotics of respiratory noises• Types of Breath Sounds  (Tracheal, Bronchial, 
Bronchovesicular, Vesicular )• Adventitious sounds (Crackles, Wheeze,  Rhonchi, 
Pleural rub) • Stridor (self help, Heimlich method)• References

From the Hippocrates Medicine series by Joseph Wilfrid Louis KUN-RENIER, 1932-34



PROPAEDEUTICS OF INTERNAL MEDICINE

80 

Teobal'd Chartran.   
Laennek with stetoskop examines a patient with students

Dr. George Cammann 
1855

Cammann Stethoscope,1852
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Placement of stethoscope heads. 

A, Correct placement of the diaphragm. Notice that the head is 
applied tightly to the skin. 

B, Placement of the bell. Notice that the bell is applied lightly to the 
skin 
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Auscultation Algorithm of the 
lungs

Breath sounds are heard over most of the lung fields. They consist

of an inspiratory phase followed by an expiratory phase. There are

four types of normal breath sounds:

 Tracheal
 Bronchial

 Bronchovesicular
 Vesicular 

Types of Breath Sounds
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Abnormal sounds heard during auscultation are 
called adventitious sounds

Adventitious sounds include the following:
 Crackles
 Wheezes
 Rhonchi

 Pleural rub 

 Adventitious sounds   
 wheezes & ronchi

 crackles
 pleural rub

Additional tests

 Vocal fremitus & resonance
 bronchophony
 aegophony

 whispering pectorioloquy

Adventitious Breath sounds   
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Characteristics & location 
of main breath sounds 
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pause pause
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Bronchial respiration
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ADVENTITIOUS (ADDED) LUNG SOUNDS

pause

Crackles
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Fine Crackles:
 late

Coarse Crackles:
early
midle

Crackles

Fine Crackles  !!!=
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Pleural RUB

Inhale Exhale

N

3:1

1:1

crackleswheezes

Inhale Exhale
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? ?

?

Crepitation=late crakles

ADVENTITIOUS (ADDED) LUNG SOUNDS
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ADVENTITIOUS (ADDED) LUNG SOUNDS

Crackles
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NB!

Heimlich method

NB!

Stridor Self-help

NB!

Heimlich method

NB!
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"Your ears are better 
than 

any test
and 

don't cost the patient a 
cent."

Dr. Harvey
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LECTURE  # 4

SYMPTOMS AND SINGS  
OF HEART DISEASES BASED ON A SURVEY,  
PALPATION, PERCUSSION
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THE PLAN

• Introduction – CVD over the World, CV Continuum• Risk Factors• Morbidity related to CVD• Stratifi cation CV Risk: SCORECARD• Cardinal symptoms of CVD• Chest Pain• Palpitation• Dyspnea (clinical types)• Edema• Clinical sings of CVD (general survey, local inspection, palpation, 
percussion, auscultation)• Subclinical damage of Target organs• New methods to detect "asymptomatic" individuals with a high 
degree risk of cardiovascular events• References
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Structure of mortality in Ukraine
from various causes,

thousands of people

To
tal

 di
ed

, th
ou

sa
nd

Total died
CVD share
Share of oncology

State Committee of Statistics of Ukraine
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JE Deanfield Circulation 2007;115:1285-1295
Adapted from Dart AM and Kingwell BA. J Am Coll Cardiol. 2001;37:975-84.

Cardiovascular CONTINUUM
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Risk factors

Risk factors
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Risk factors

Abdominal (visceral) obesity
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Stratification CVR: SCORECARD 
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««prepre-pre-HBPHBP»?

BP
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Forced posture: orthophnea

SYMPTOMS
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AL HF

Forced posture: orthopnea
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SYMPTOMS

Forced posture: orthopnea

Forced posture: orthopnea
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Forced posture: orthopnea

Forced posture

Acrocyanosis, swelling of feet
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Arcus sinilis &…

ANASARCA

Cardiac edema

Corvizar's face with severe HF

Mitral face

Effects of stroke
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Acantosis nigricans

Acrocyanosis

Clubbing
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GoutGoutGout

Cardiac edema

Chest deformity due to congenital heart disease

Additional signs

Postoperative scarsGynecomastia
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Definition of apical impulse
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Definition of apical impulse Definition of heart impulse

Maximum
ripple
point

RV Hypertrophy

LV HypertrophyLV Hyperfunction

Definition of apical impulse

Types of pathology
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Determination of the relative dullness of the heart borders

Determination of the 
diameter of the heart

«Cat´s purr»…
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Determination of the absolute dullness of the heart borders

Aortic

Shape of the heart
N

Mitral
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 The determining factor cardiovascular risk

 Determine the stage of development of the disease in the context 
of  the cardiovascular continuum

Target organs Subclinical damage
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 heart 
● ECG (LVH, overload, ischemia, arrhythmias) 
● Ehocardiography (concentric type of LVH, DD) 

 blood vessels 
● Ultrasound of the carotid arteries 
● Pulse wave velocity 
● The ankle-brachial index 

 kidneys 
● The glomerular filtration rate 
● Creatinine clearance 
● Albumin in the urine (test strips, rapid test) 

 fundoscopy
 brain 

● MRI, CT (latent infarction, lacunar infarctions, 
microbleeds, damage white substance) microbleeds
● Cognitive tests in the elderly

Target organs Subclinical damage

•The calcium content in the blood vessels of the heart 

•The qualitative composition of the cardiac / vascular tissue

•Circulating markers of collagen 

•Endothelial dysfunction 

•Brain gaps / white matter lesions of the brain

Additional markers of Target organs damage 
(Study)
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•The results of magnetic resonance imaging
walls of the arteries

•Determination of coronary calcifications with
by computed tomography

•Measurement of intima-media thickness of the
carotid arteries ultrasound

New methods to detect "asymptomatic" individuals with a 
high degree risk of cardiovascular events
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Cadiomegaly  ̶ bull's heart

CThI= 80%

Physical load treadmill test
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Echocardiography
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NB!       
"Learn to see, learn to hear, learn to feel, learn to smell, and 

know that only through practice 

you can become an expert." 

W.Osler
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LECTURE  # 5

AUSCULTATION OF THE HEART: 

THE MAIN SIGNS OF NORMAL 
AND PATHOLOGICAL TONES 
AND HEART SOUNDS
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THE PLAN

•	 Introduction – History•	 Understanding heart sound origins•	 Tasks of heart auscultation•	 Aims of auscultation•	 What to look for during auscultation•	 Auscultator sequence. The rule of «8»•	 Positions for auscultation•	 Algorithm of heart auscultation •	 Heart sounds•	 The first tone (I tone) of the heart – S1•	 The second tone (2 tone) of the heart – S2•	 The third tone (3 tone) of the heart – S3•	 The fourth tone (4 tone) of the heart – S4•	 Gallops•	 Murmurs origin•	 Evaluation  of Heart Murmurs•	 Differentiation of functional and organic murmurs•	 Irradiation of murmurs•	 How to optimize the auscultation•	 Pericardial rub•	 Auscultation of vessels•	 References

"Learn to listen, and you can gain benefit ..."
Plutarch
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AUSCULTATION OF THE HEART

•	 Auscultation of the heart - method of examination of 

heart’s structure and function, based on listening of 

the sounds which accompanying heartbeats

HISTORY…

•	 It is known that Hippocrates (460 - 370 BC) advised to 

put his ear on the bare chest in case of empyema 

suspection. It is believed that he also offered to 

listen the sounds of the heart

•	 Auscultation of the heart was first introduced in the 2nd 

century BC by Greek physician Aretey

•	 In 1616 William Harvey (William Harvey, 1578-1657) 

described the presence of two tones during 

listening to the heart

•	  At the end of the XVII century Robert Hooke at the 

report in the Royal Society said: "I absolutely could 

hear the beating of the human heart. Probably, it is 

possible to detect the action of internal parts of the 

body by the sounds which they produce“
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Rene Theophile Hyacinthe Laёnnec, 1819

1816 Stethoscope by Rene Laennec’s design 
(Museum of the University of Nantes)

"... The most important part of the art
is the ability to observe carefully."

1781-1826

Тechnical evolution

1894

1940

Classic Rapaport,
Hewlett-Packard

D.Littman, 1960

First DI

Stereo-effect?
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"Your ears are better than any 
test and don't cost the patient 

a cent."

W. Proctor Harvey, 1959

Cardiac cycle
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Understanding heart sound origins
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TASKS OF HEART AUSCULTATION:

•	 Detection of violations of intracardiac hemodynamics: 

- valvular (stenosis, insufficiency) 

- pathology of papillary apparatus 

- defects in the walls of the heart

•	 Indirect assessment of ventricular myocardium (systolic 

and diastolic function)

•	 Changing of the wall of aorta

•	 Detection of lesions of the pericardium: 

- inflammation; 

 - hydropericardium

AIMS OF AUSCULTATION:

•	 The intensity of I tone (S1) at all points

•	 The intensity of II tone (S2) at all points 

•	 Characteristics of any systolic sounds

•	 Characteristics of any diastolic sounds
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Technique of auscultation:
Stetho-
phonendoscope

Press tightly to the chest wall
All auscultation points
High pitched sounds
I and II tones
Noises at the mitral and aortic insufficiency
Pericardial rub

Stethoscope Do not press strongly
The apex of the heart and the lower border of the 
sternum
Low-pitched sounds
III and IV tones
Noise at the mitral stenosis

D

B

WHAT TO LOOK FOR DURING AUSCULTATION:

• I and II of tones: the strength and the possible splitting

• Additional tones during diastole - III or IV tones, opening click

• Eff ect of phases of the respiratory cycle

• Systolic murmurs

• Diastolic murmurs

• Properties of heart murmurs:
- Time of occurrence
- Confi guration
- Place of the best listening
- Irradiation
- The intensity (six-point scale)
- Height (high tone, medium, low)
- The character ("blowing", "rude", "rattling", "music")
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Auscultator sequence & alternate auscultation 
areas

1

5

4

32

1

5

4

32

LV area

RV area

Pulmonic 
areaAortic area
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Auscultator sequence.
The rule of «8»

p

Algorithm of heart auscultation (1)
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Algorithm of heart auscultation (2)

…..Think…. 
…..Do not think…..

3030°



143

LECTURE  #
 
5

A, The supine position, used for listening to all areas. 
B, The left lateral decubitus position, used for listening with the bell in the mitral area. 

C, The upright position, used for listening to all areas. 
D, The upright, leaning-forward position, used for listening with the diaphragm at the base positions.

Positions for auscultation
BD

D D

Placement of stethoscope heads.
A, Correct placement of the diaphragm. Notice that the head is 

applied tightly to the skin. 
B, Placement of the bell. Notice that the bell is applied lightly to 

the skin

D B
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Rhythm & Rate

StepStep 1

Extrasystole

Supraventricular
extrasystole

Ventricular                                                
extrasystole
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Technique for
timing the heart sounds 

D3030°

Heart sounds StepStep 2

“““lublublub” “““dubdub”

“““dadada”“““dadada”
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SI SI ?

Heart sounds, Variations of S-1,2

Auscultation
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The second tone (II tone) of the heart occurs during 
diastole of the ventricles

Diastolic heart sound consists of four components 
(groups of oscillations):

– Muscular component – fluctuations of the muscles of the ventricles
during its relaxation (protodiastolic period)
– Component of semilunar valves – fluctuations of semilunar valves during

their closing (protodiastolic period)
– The vascular component – fluctuations of the walls of the great arteries

(the aorta and the pulmonary trunk) when blood flow reflected from the closed
semilunar valves (the period of isovolumetric relaxation of the muscles of the
ventricles)

– Component of atrioventricular valves – fluctuations of atrioventricular
valves during their opening (the period of isovolumetric relaxation of the
muscles of the ventricles)

Auscultation (2)

The first tone (I tone) of the heart occurs during 
ventricular systole

Systolic heart sound consists of four components 
(groups of oscillations):

– Muscular component - fluctuations in the muscles of the ventricles during
its tension (period of ventricular muscle tension, phase of asynchronous
contraction)

– Component of atrioventricular valves - fluctuations of atrioventricular
valves during their closing (isometric contraction phase)
– Component of semilunar valves - fluctuations of semilunar valves during

their opening (phase of isometric contraction)
– Vascular component – fluctuations of the walls of the great arteries (the

aorta and the pulmonary trunk) during the passage of blood on them (the
period of the expulsion of blood from the ventricles, the phase of rapid
ejection)
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The second tone (II tone) of the heart occurs during 
diastole of the ventricles

Diastolic heart sound consists of four components 
(groups of oscillations):

– Muscular component – fluctuations of the muscles of the ventricles
during its relaxation (protodiastolic period)
– Component of semilunar valves – fluctuations of semilunar valves during

their closing (protodiastolic period)
– The vascular component – fluctuations of the walls of the great arteries

(the aorta and the pulmonary trunk) when blood flow reflected from the closed
semilunar valves (the period of isovolumetric relaxation of the muscles of the
ventricles)

– Component of atrioventricular valves – fluctuations of atrioventricular
valves during their opening (the period of isovolumetric relaxation of the
muscles of the ventricles)
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StepStep 2

Focuses on the pathologic changes that 
result in the following:

Abnormalities of S1
Abnormalities of S2
Systolic clicks
Diastolic opening snaps
Murmurs

Focuses on the pathologic changes 

StepStep 3
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Factors that may influence 
the intensity of the heart sounds
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D

StepStepStep 4
D

SS2

SS2
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StepStepStep 4SS2

Systolic clicks

D

Clicks
StepStep 5
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Mitral prolapse
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StepStep 6

B

Open snap =
OS

SS3

SS4B

• It may sometimes be heard in the middle third of the ventricular diastole through 
~ 0,11 ÷ 0,16 seconds after the II-nd tone. Its duration ~ 0,02 ÷ 0,06 sec.

• Apparently it is due to fluctuations of the ventricle walls, caused by the 
movement of blood from the atria to the ventricles (ventricular diastole, during 
the filling of the ventricles with blood, a phase of rapid filling)

• The third tone has a very low intensity
• Bass tones – due to very low elasticity of the ventricles during diastole
• The third tone does not occur in the first third of diastole, when the ventricles are 

not filled with blood, and there is not any tension of its walls, necessary for 
occurrence of oscillations

• The third tone does not appear in the last third of ventricular diastole, because 
at this time the ventricles do not receive such amount of blood which is 
necessary for the occurrence of oscillations

Third tone (III tone) of the heart - diastolic
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Diastolic S3B

• The fourth tone (IV tone) precedes the first tone or merges with it. Its 
duration ~ 0,04 ÷ 0,06 sec.

• Occurs during the atrial contraction, when the blood is ejected from 
the atria to the ventricles and causes fluctuations of ventricle walls

Fourth tone (IV tone) of the heart - diastolic
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GALLOPS

B
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Murmurs origin

The murmurs - sounds resulting from vibration 

of vessels and/or structure of the heart due to 

the change of direction of blood flow or its 

strengthening



PROPAEDEUTICS OF INTERNAL MEDICINE

160 

3 main mechanisms of murmurs formation:

• Acceleration of blood flow through an anatomically normal 
or narrowing vessel

• Blood flow in the zone of expansion of the vessel or 
chamber of the heart

• Reverse physiological blood flow (regurgitation) through a 
leaky valve, septal defect or vascular fistula

Heart murmurs (shape)D
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Evaluation of Heart Murmurs

StepStepStep 7

D
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Differentiation of functional and organic murmurs

Properties of noise Functional Organic
Phase Systolic Systolic and diastolic

Localization Different Special points

Duration < ½ of cycle > ½ of cycle

Loudness 1-2 More or equal 3

Irradiation No Yes

Timbre Blowing Overtones

Variability Disappear Stable
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Functional systolic murmurs

I
Intensity  of Heart Murmurs
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StepStep 7
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Sites of radiation of murmurs
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IRRADIATION OF MURMURS

•	 Rule № 1: The more marked hemodynamic defect – the 

greater the area of irradiation 

•	 Rule № 2: direction of irradiation coincides with the 

direction of blood flow from the place of origin of 

the murmur
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HOW TO OPTIMIZE THE AUSCULTATION?

Methods used to evaluate the variability of murmurs:

•	 Inhale / exhale

•	 Load

•	 Change position

•	 Valsalva’s maneuver

•	 Pharmacological tests

HOW TO OPTIMIZE THE AUSCULTATION?

Respiratory variation of murmurs

RULE!

•	 Deep inhalation increases the intensity of  right heart 

murmurs, deep exhalation – from the left heart
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D

Rustle murmur or sound while walking on loose snow

Systole                  Diastole     Atrium systole

Pericardial rub

D

Opened ductus arteriosus

Continuous noise, during systole and diastole

II intercostal space
Irradiation to left clavicle
Loud, sometimes accompanied by trembling

Rough, similar to work of the engine

Systole           Diastole
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Auscultation of vessels
D

Plan of auscultation

1. Evaluation and identification of basic and additional tones

2. Verification of murmurs

3. Dynamic auscultation

4. Conclusion
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SYMPTOMS  AND SINGS 
OF VASCULAR DISEASES 
BASED ON THE STUDY 
OF THE PULSE AND BLOOD PRESSURE
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THE PLAN

•	 Introduction – prevalence of VD

•	 Specific Symptoms & Sings (Pain, Changes in skin 
temperature and color, Edema, Ulceration, Emboli, 
Stroke, Dizziness) 

•	 Complaints – PAIN! heaviness in the arms and legs 
swelling, cramping, fatigue, constant coldness of 
the skin, hearing loss, pains in the limbs with a load 
or walking, the appearance of spider, heaviness in 
the legs, veins expansion of the saphenous veins 

•	 Risk factors

•	 Arterial stiffness

•	 EARLY vessels Aging - EVA-syndrome

•	 The physical examination of the peripheral vascular 
system – Inspection,  Examination of the arterial 
pulses, Examination of the lymphatic 

•	 system, Other special techniques 

•	 Vascular pathology: signs – Cyanosis, Stokes Сollar, 
Сarotid Dance, Bulging of the neck veins, 
(Swelling),Wire pulse, «Worm» Sing, Kwinke pulse, 
Hippocratic Fingers, Randu-Osler Sing, Osler nodes, 
Osler Sing, Pulselessness, Epigastric pulsation, 
Expansion of the veins on the chest, abdomen, 
limbs

•	 Technique for evaluating the radial artery pulses 

•	 Grading of Pulse

•	 Pulse Properties

•	 BP: That? Where? How?  to measure and analyze….

•	 References
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2006

ESC, Stockholm, 2010
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Harvey Williams Cushing, 1869-1939

SCD? 
VITAL SINGS!
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Vascular pathology: Complaints…

 PAIN! 
 heaviness in the arms and legs
 swelling 
 cramping 
 fatigue 
 constant coldness of the skin 
 hearing loss
 pains in the limbs with a load or walking 
 the appearance of spider 
 heaviness in the legs
 veins expansion of the saphenous veins 

 Many patients with peripheral vascular disease are 
asymptomatic

 When patients are symptomatic, vascular disease causes the
following:

• Pain
•Changes in skin temperature and color

•Edema
•Ulceration
•Emboli
•Stroke

•Dizziness 

Review of Specific Symptoms
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PAIN !!!
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Lameness = claudicating intermittence
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Patients with high or very high cardiovascular risk ...? 
Who are they?

Risk factors!
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Risk factors!

Risk factors!

Is  smoking medicine from stress ?

Smoking – risk factor for 
arterial stiffness!

Risk factors!

ARTERIAL STIFFNESS

•	 EARLY vessels Aging –   
	 EVA-syndrome 

•	 Atherosclerosis
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Atherosclerosis

y y y y
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Aging and pulse pressure. A, Age-dependent changes in systolic and diastolic blood 
pressure in the United States. (From Burt V, Whelton P, Rocella EJ, et al: Prevalence of hypertension in the U.S. adult population. 

Results from the Third National Health and Nutrition Examination Survey, 1988–1991. Hypertension 1995;25:305–313.) B, Schematic 
diagram showing the relation between aortic compliance and pulse pressure. (Courtesy of Dr. Stanley 
Franklin, University of California at Irvine, with permission.)

N

Atherosclerosis
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THE PHYSICAL EXAMINATION OF THE 
PERIPHERAL VASCULAR SYSTEM 

The equipment necessary for the examination of the peripheral vascular 
system consists of a stethoscope, a tourniquet, and a tape measure

The physical examination of the peripheral vascular system consists of 
inspection, palpation of the arterial pulses, and some additional tests if disease 
is thought to be present

All these techniques are usually integrated with the rest of the physical 
examination

The patient lies supine, with the examiner standing to the right of the bed. 

The evaluation of the peripheral vascular system includes the following:•	 Inspection

•	  Examination of the arterial pulses

•	 Examination of the lymphatic system

•	 Other special techniques

VASCULAR PATHOLOGY: SIGNS

•	 Cyanosis •	 Stokes Сollar •	 Сarotid Dance•	 Bulging of the neck veins (Swelling) •	 Wire pulse•	 «Worm» Sing•	 Kwinke pulse•	 Hippocratic Fingers•	 Randu-Osler Sing •	 Osler nodes •	 Osler Sing•	 Pulselessness •	 Epigastric pulsation•	 Expansion of the veins on the chest, abdomen, limbs
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Pavlov A.F.
Portrait of I.P. Pavlov.

1945

Peripheral cyanosis Central cyanosis

Pavlov A.F.
Portrait of I.P. Pavlov.
1945
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STOKES Collar

?
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Marked
varicosities of the popliteal fossa 

Varicose veins are a risk factor for deep venous thrombosis and may result from it.
(From Forbes CD, Jackson WF: Color Atlas and Text of Clinical Medicine, 3rd ed. London, 
Mosby, 2003, with permission.)
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Deep venous thrombosis (DVT) presenting as an acutely swollen left leg. Note the dilation of the 
superficial veins. The leg was hot to the touch, and palpation along the line of the left popliteal and 
femoral veins caused pain. Less than 50% of DVTs present in this way, and other conditions may 
mimic DVT, so further investigation is always indicated. Note the coincidental psoriatic lesion below 
the patient’s right knee. (From Forbes CD, Jackson WF: Color Atlas and Text of Clinical Medicine, 3rd ed. London, Mosby, 2003, with 
permission.)

Lymphedema Chronic venous insufficiency 
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Bronchial cancer

CT

Телеангиоэктазии при циррозе печени
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Синдром Рейно

«Ink palm»
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Urticarial vasculitis

Systemic vasculitis

Raynaud’s phenomenon in the acute phase, with severe blanching
of the tip of one finger. (From Forbes CD, Jackson WF: Color Atlas and Text of Clinical
Medicine, 3rd ed. London, Mosby, 2003.)
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Osler’s node in infective endocarditis
Petechiae in infective endocarditis

Diabetic gangrene 

Deep vein thrombosis, left leg 
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Critical ischemia of the foot. The patient had a sudden onset of foot discomfort, with coldness and 
loss of sensation in the toes and the dorsum of the foot. He had previously suffered from intermittent 
claudication and has evidence of chronic ischemia, including absence of hair and thinness of the skin. 
Arteriography is necessary to define the nature of the lesion. (From Forbes CD, Jackson WF: Color Atlas and Text of Clinical 
Medicine, 3rd ed. London, Mosby, 2003, with permission.)
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Arterial embolism causing acute ischemia and cyanosis of the leg.
Initial pallor of the leg and foot was followed by cyanosis.
(From Forbes CD, Jackson WD: Color Atlas and Text of Clinical
Medicine, 3rd ed. London, Mosby, 2003, with permission.)
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Non CE arterial flowFlow Spoiled FBI, a contrast-free 
technique, demonstrates slower arterial flow in a diabetic foot

Typical dry gangrene of two toes in a patient with diffuse atheroma. The patient had a history of 
intermittent claudication. Note the chronic nail changes that are also seen (resembling onycholysis). 
The residual hair on the dorsum of the feet is unusual in chronic ischemia; usually the hair is lost. (From 
Forbes CD, Jackson WF: Color Atlas and Text of Clinical Medicine, 3rd ed. London, Mosby, 2003, with permission.)
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Typical livedo reticularis on the lateral portion of the left foot and both heels. The second 
and fourth toes are cyanotic. These findings are typical of atheromatous embolization, and the 
fact that both feet are involved indicates a source above the aortic bifurcation. (From Bartholomew JR, 
Olin JW: Atheromatous embolization. In Young JR, Olin JW, Bartholomew JR [eds]: Peripheral Vascular Diseases, 2nd ed. St. Louis, Mosby, 
1996.)



PROPAEDEUTICS OF INTERNAL MEDICINE

198 

Livedoid vasculitis. Ischemic ulceration is
evident on the posterior portion of the calf
surrounded by a livedoid pattern to the skin.

Percutaneous transluminal angioplasty (PTA) may be used in peripheral vascular disease.
A, Significant narrowing of the aortic bifurcation and both common iliac arteries. The narrowing
in both common iliac arteries was successfully treated by angioplasty, and bilateral stents were
inserted to maintain patency (B). The patient had presented with bilateral calf claudication,
which was relieved by this procedure. (From Forbes CD, Jackson WF: Color Atlas and Text of Clinical Medicine, 3rd ed.
London, Mosby, 2003, with permission.)
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Buerger’s disease. Ischemic finger of a young male patient (A) and ischemic
toe of a 28-year-old woman (B) with Buerger’s disease
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Frostbite of the hand in a mountaineer. On rewarming, the hand
became painful, red, and edematous, with signs of probable
gangrene in the fifth finger. (From Forbes CD, Jackson WF: Color Atlas and Text of Clinical
Medicine, 3rd ed. London, Mosby, 2003.)

Pernio on the toes of the right foot. The lesions on the second, third, and fourth toes 
are the typical red, brown, and yellow scaling lesions. The lesion on the fifth toe can be 
confused with atheromatous embolization

The Doctor's Visit 
Frans Van Mieris, THE ELDER, 1657 
Kunsthistorishes Museum, Vienna 
The doctor feeling the pulse of his patient has always been a popular subject in expressive 
art. For thousands of years, palpation of the pulse was the only diagnostic tool of the 
physician. The earliest miniatures depicting this clinical examination may be seen in Arabic 
manuscripts of about the 10th century onwards. 
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Ancient Chinese diagnostics:
HOW to study properties of the pulse… by Chinese doctors even during the 
reign of Emperor Huang Ti (2698-2598 BC)

PULSE=Jerky arterial wall oscillations associated 
with heart cycles
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NB!

Technique for evaluating the radial artery pulses 

 The rate and rhythm of the heart
 The contour of the pulse
 The amplitude of the pulse 
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Determination of tension and volume of pulse

tension

volume
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Technique for evaluating the
carotid artery pulsations 

Technique for
evaluating the jugular wave
forms 

Neck vein
distention 
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Technique for
palpation of the femoral

arteries

Technique for
brachial artery palpation 
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The description of the amplitude of the pulse is most 
important. The following is the most widely accepted 
grading system:

0 Absent
1 Diminished

2 Normal
3 Increased
4 Bounding 

Grading of Pulse

Arterial pulse abnormalities. ECG



207

LECTURE  #
 
6



PROPAEDEUTICS OF INTERNAL MEDICINE

208 



209

LECTURE  #
 
6

Technique for palpation of the popliteal artery. A, Correct position of the 
hands from the front. B, View from behind the popliteal fossa 

Technique for palpation of the dorsalis pedis arteries 
Technique for

palpation of the posterior tibial arteries 
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 same (different)
 rhythm (regular, irregular)
 frequency (frequent, liquid)
 filling (full, empty)
 voltage (solid, soft, moderate voltage)
 magnitude (large, small, threadlike)
 speed (fast, slow)
 the ratio of heart rate and pulse rate (pulse 

deficit)

 Pulsation: aorta, trunk of the pulmonary artery, sleepy, 
temporal, subclavian, femoral, popliteal arteries, arteries of the 
foot

 Vinous pulse: negative, positive

• Pulse Properties
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Figure 1Figure 1Figure 1Figure 1Figure 1

Pulsus : magnus:
durus + plenus,
altus, saliens

Arterial pulse: physiology and pathology

N
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Abnormal venogram demonstrates a persistent
(two or more different views) intraluminal filling
defect in the popliteal vein

 Systemic | local 

 Acute vascular failure: shock, collapse, fainting  

 Chronic vascular insufficiency: arterial, venous

 Acute|Chronic lower limb ischemia

 Acute|Chronic upper limb ischemia

 Aneurysm  s.

 High blood pressure

 Low blood pressure

 Venous hypertension

 Raynaud’s  s.

Pathology of vessels: syndromes
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 Systemic | local 

 Acute vascular failure: shock, collapse, fainting  

 Chronic vascular insufficiency: arterial, venous

 Acute|Chronic lower limb ischemia

 Acute|Chronic upper limb ischemia

 Aneurysm  s.

 High blood pressure

 Low blood pressure

 Venous hypertension

 Raynaud’s  s.

Pathology of vessels: syndromes

Technique for auscultation
of the carotid artery 

Technique for
auscultation of the abdominal

aorta 
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Scipione Riva-Rocci, 
1863-1937

The study of the dynamics of blood circulation was first started 
by the English theologian and naturalist Stephen Gales 

(Stephen Hales, 1667-1761)

In 1731, he first measured the blood pressure of a horse, entering the glass tube directly into the
artery. The blood column in the tube rose exactly eight feet and three inches above horse's left
ventricle (Static Essays, 1731)
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Auscultative method of measuring blood pressure N.S. Korotkov - 1905!
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NB!!!: 23-32; 33-42!                            < !!!
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SBP DBP
Office or 
clinical

140 90

24-h 125 - 130 80

Day 130 - 135 85

Nigth 120 70

Home 130 - 135 85

BP:That? Where? How?  to measure and analyze….

NB!!!
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The 24-hour ambulatory blood pressure (BP) monitor tracings of two different 
patients. A, Optimal blood pressure in a healthy 37-year-old woman. 
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Central BP

BBP

The 24-hour ambulatory blood pressure (BP) monitor tracings of two different 
patients. B, Pronounced white coat effect in an 80-year-old woman referred for evaluation 

of medically refractory hypertension. 

Determination of the velocity of the pulse wave

VaSera VS-1000
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Measurement and interpretation of the ankle-brachial index (ABI). DP = dorsalis pedis; PT = 
posterior tibial. (From Hiatt WR: Medical treatment of peripheral arterial disease and claudication. N Engl J Med 2001;344:1608–1621, with 
permission.)

Determination of the velocity of the pulse wave

VaSera VS-1000
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Diagnosis of peripheral arterial disease. ABI = ankle-brachial index; PAD = peripheral arterial 
disease; PVR = pulmonary vascular resistance. (Modified from Hiatt WR: Medical treatment of peripheral arterial 
disease and claudication. N Engl J Med 2001;344:1608–1621, with permission.)
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THE PLAN

•	 Chest X-ray

•	 Electrocardiography

•	 Transesophageal ECG and pacing

•	 ECG monitoring device

•	 Combined ECG and  BP monitoring

•	 Echocardiography

•	 Two-dimensional (2D) echocardiography

•	 Transesophageal echocardiography (TEE)

•	 STRESS   ECHOCARDIOGRAPHY

•	  Nuclear cardiology

•	 CT & CTA

•	 Magnetic resonance imaging

•	 Myocardial Perfusion Imaging

•	 MRI AND CT IMAGING 

•	 Cardiac catheterization and angiography 

•	 CORONARY ANGIOGRAPHY

•	 INTRAVASCULAR ULTRASOUND, FRACTIONAL FLOW 
RESERVE, AND CORONARY FLOW RESERVE

•	 References
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Mitral configuration of the heart Aortic configuration 
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Aneurysm of the thoracic aortaBiventricular hypertrophy = cor bovinum
(spherical)

Cardiomyopathy
(Trapezoid)

Aortic configuration of the heart

In case of aortic heart 
configuration accentuated 

heart waist is observed due 
to the left ventricular 

dilatation (aortic valvular
heart disease)

In case of aortic heart configuration 
accentuated heart waist is observed due to the 
left ventricular dilatation (aortic valvular heart 
disease)

AORTIC CONFIGURATION OF THE HEART

BIVENTRICULAR HYPERTROPHY = 
cor bovinum(spherical)

DEXTROCARDIA

ANEURYSM OF THE THORACIC AORTA

CARDIOMYOPATHY(TRAPEZOID)

Dextrocardia
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Electrocardiography - a graphic representation of the electrical  
processes in the heart
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ELECTROCARDIOGRAPHY

• Electrocardiography, which has changed surprisingly little since 

it was initially introduced by Einthoven in the early 1900s, 

allows recording of myocardial activation from several 

vantage points on the body's surface, there by permitting 

analysis of electrical activation in diff erent myocardial regions

• Surface electrocardiography may be supplemented with intracardiac 

recordings, which are particularly helpful in the diagnosis and 

management of cardiac arrhythmias 
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Bicycle ergometer test Treadmill test

Transesophageal ECG and pacing

Non-invasive procedure of recording
of the electrical impulses of the
myocardium using a special
esophageal electrode and registration
equipment

Close anatomical location of the esophagus and the heart allows to stimulate 
atria and ventricles
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ECG monitoring device

Generalizing twenty-five years of research
experience in the field of registration of
electrical phenomena, Norman J. Holter
created and introduced in 1961 a new
method of ECG

1914 - 1983
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BP   monitoring

Blood pressure monitoring should be used not
only for diagnosis and monitoring of the
effectiveness of the treatment of hypertension,
but also for the study of the effects on blood
pressure of various stressful situations, diet,
alcohol intake, smoking, physical activity,
concomitant medication, and so etc.
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• Echocardiography is the clinical standard for evaluating cardiac 
function in patients with known or suspected heart disease

Echocardiography

Combined ECG and  
BP monitoring
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TWO-DIMENSIONAL (2D) 
ECHOCARDIOGRAPHY 

•	 Cardiovascular imaging plays an essential role in the practice of 

cardiology 

•	 Two-dimensional (2D) echocardiography is able to 

visualize the heart directly in real time using 

ultrasound, providing instantaneous assessment of the 
myocardium, cardiac chambers, valves, pericardium, 

and great vesselsmanagement of cardiac arrhythmias  

 

DOPPLER ECHOCARDIOGRAPHY 

•	 Doppler echocardiography measures the velocity of moving red 
blood cells and has become a noninvasive alternative to 

cardiac catheterization for assessment of hemodynamics 
 

TRANSESOPHAGEAL 
ECHOCARDIOGRAPHY (TEE) 

•	 Transesophageal echocardiography (TEE) provides a unique window 

for high-resolutionimaging of posterior structures of the heart, 

particularly the left atrium, mitral valve, and aorta
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M-mode ECHOCARDIOGRAPHY 
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Transesophageal echocardiography

Transesophageal echocardiography 
- the ultrasound sensor is located in 
the esophagus. The esophagus is 
located directly behind the heart, 

the ultrasonic ray is not needed to 
overcome obstacles in the form of a 

chest wall and the lung 

• Basic principles
•

2D echocardiography uses the principle of ultrasound reflection off
cardiac structures to produce images of the heart

• For a transthoracic echocardiogram (TTE), the imaging is performed
with a handheld transducer placed directly on the chest wall

• In selected patients, a TEE may be performed, in which an ultrasound
transducer is mounted on the tip of an endoscope placed in the
esophagus and directed toward the cardiac structures

TWO-DIMENSIONAL ECHOCARDIOGRAPHY 
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DOPPLER ECHOCARDIOGRAPHY  

•	 Doppler echocardiography uses ultrasound reflecting off moving red blood cells 

to measure the velocity of blood flow across valves, within cardiac chambers, and 

through the great vessels 

•	 Normal and abnormal blood flow patterns can be assessed noninvasively

•	 Color-flow Doppler imaging displays the blood velocities in real time superimposed 

upon a 2D echocardiography image 

•	 The different colors indicate the direction of blood flow (red toward and blue away 

from the transducer), with green superimposed when there is turbulent flow 

•	 Continuous-wave Doppler echocardiography can measure high velocities of blood flow 

directed along the line of the Doppler beam, such as occur in the presence of valve 

stenosis, valve regurgitation, or intracardiac shunts

•	 Doppler can be used to determine the pressure gradient across the valve  

•	 Valve gradients

•	 Valvular regurgitation

•	 Intracardiac pressures

•	 Cardiac output

•	 Diastolic filling

•	 Congenital heart disease
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Doppler-echocardiography

Doppler-echocardiography
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Doppler-echocardiography

It is established for all 
echocardiographic systems 

that red color corresponding to 
blood flow towards the sensor, 

blue – from the sensor.

Doppler-echocardiography
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• 2D and Doppler echocardiography are usually performed with the
patient in the resting state

• Further information can be obtained by reimaging during either
exercise or pharmacologic stress

• The primary indications for stress echocardiography are to confirm the
suspicion of ischemic heart disease and determine the extent of

ischemia

TTE

• Current echocardiography machines are portable and can bewheeled directly to the 
patient’s bedside 

• Thus, a major advantage of echocardiography over other imaging modalities is the ability 

to obtain instantaneous images of the cardiac structures for immediate interpretation

• Thus, echocardiography has become an ideal imaging modality for cardiac 
emergencies !

• A limitation of TTE is the inability to obtain high-quality images in all patients, especially 

those with a thick chest wall or severe lung disease, as ultrasound waves are poorly 

transmitted through lung parenchyma
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STRESS ECHOCARDIOGRAPHY 

•	 Exercise stress testing is usually done with exercise protocols using either upright 

treadmill or bicycle exercise. In patients who are not able to exercise, pharmacologic 

testing can be performed by infusion of dobutamine to increase myocardial oxygen 

demand

•	 Dobutamine echocardiography has also been used to assess myocardial viability in 

patients with poor systolic function and concomitant CAD; when used for this purpose, 

dobutamine is administered at lower doses than standard pharmacologic stress doses

•	 Doppler echocardiography can be used at rest and during exercise in patients with 

valvular heart disease to determine the hemodynamic response of valve gradients and 

pulmonary pressures

•	 In patients with low-output, low-gradient aortic stenosis, the response of the gradient 

to dobutamine stimulation is of diagnostic and therapeutic valu
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COMPUTED TOMOGRAPHY OF THE HEART 

creates an image of the heart, using the technology of CT, with or without injection of 
intravenous contrast to visualize the anatomy of the heart and vessels (including the aorta, 
the pulmonary veins and arteries), coronary circulation

COMPUTED TOMOGRAPHIC IMAGING

• BASIC PRINCIPLES

• CT is a fast, simple, noninvasive technique that provides images ofthe myocardium and 

great vessels with excellent spatial resolutionand good soft tissue contrast

•  The development of electron-beam CT and multidetector-row CT have led to improved 

temporal resolution and routine imaging of the beating heart. Motion-free high-spatial-

resolution images are now possible with multidetector CT technology (≥64 channel) that 

allows imaging of the coronary arteries

ComputerizedComputerized tomographytomography (CT)
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Computed tomography of the heart

Sections of the heart
Atherosclerotic plaques 

.

• Magnetic resonance imaging - a method of investigation of internal 
organs and tissues using the physical phenomenon of nuclear magnetic 
resonance - a method based on measuring the electromagnetic 
response of the nuclei of hydrogen atoms on the excitation of a certain 
combination of electromagnetic waves in a constant magnetic field of 
high intensity.
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Magnetic resonance imaging of the heart

WITH MAGNETIC RESONANCE IMAGING OF 
THE HEART WE CAN IDENTIFY: 

1. Structural features of the chambers of the heart and blood vessels;
2. Intracardial hemodynamic;
3. Blood flow in large vessels;
4. Congenital heart disease;
5. Aortic aneurysm, coarctation;
6. Tumors of the heart;
7. Cardiomyopathy, especially hypertrophic cardiomyopathy;
8. Pulmonary hypertension of unknown origin, the pathology of the right heart
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NUCLEAR CARDIOLOGY 

•	 Nuclear cardiology uses radioactive tracers toprovide assessment of myocardial 

perfusion and metabolism, along with ventricular function, and is applied primarily to the 

evaluation of patients with ischemic heart disease 

BASIC PRINCIPLES OF NUCLEAR CARDIOLOGY

•	 Nuclear (or radionuclide) imaging requires intravenous administration of 

radiopharmaceuticals (isotopes or tracers)

•	 Once injected, the isotope traces physiologic processes and undergoes uptake in 

specific organs

•	  During this process, radiation is emitted in the form of photons, generally gamma 

rays, generated during radioactive decay when the nucleus of an isotope changes from one 

energy level to a lower one 

•	 A special camera detects these photons and creates images via a computer interface

•	 The two most commonly used technologies in clinical nuclear cardiology are singlephoton 

emission computed tomography (SPECT) and positron emission tomography (PET)

•	 These technologies differ in instrumentation, acquisition, resolution, and nuclides used
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MYOCARDIAL PERFUSION IMAGING

•	 Stress and rest short-axis 99mTc-sestamibi tomograms in a patient with chest pain and 3 

mm of upsloping ST-segment depression on exercise electrocardiogram stress testing

•	 Note a large defect involving the anterior wall, septum, and inferior wall; the defect is 

reversible on the resting study.

•	 These findings indicate significant inducible ischemia in the region of a proximal left 

anterior descending coronary artery stenosis. This patient was referred for further invasive 

evaluation

WITH MYOCARDIUM SCINTIGRAPHY WE CAN IDENTIFY: 

1. Myocardial perfusion
2. Myocardial contractility
3. Myocardial infarction
4. Transient myocardial ischemia
5. Differential diagnosis between ischemic and non-ischemic myocardial damage

Myocardium scintigraphy

Ischemic zone
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Imaging of Ventricular Function



PROPAEDEUTICS OF INTERNAL MEDICINE

262 

CLINICAL APPLICATIONS

           ASSESSMENT OF MYOCARDIAL PERFUSION AND CORONARY ARTERY DISEASE

•	 Nuclear myocardial perfusion imaging (MPI) using SPECT and more recently PET has 

an established role in the evaluation and management of patients with known or suspected 

coronary artery disease (CAD) 

•	 Both SPECT and PET MRI require the injection of isotopes at rest and during stress to 

produce images of regional myocardial uptake proportional to regional blood flow

•	 Normally, myocardial blood flow can be increased up to five fold above the resting state 

to meet the increased myocardial oxygen demand during stress. In the presence of a fixed 

coronary stenosis, the inability to increase myocardial perfusion in the territory supplied by 

the stenosis creates a flow differential and inhomogeneous myocardial tracer uptake

•	 In patients unable to exercise, pharmacologic agents are used to increase blood flow 

and create similar in homogeneities 

•	 The most commonly used SPECT perfusion tracers are thallium-201 (201Tl) and 

technetium-99m (99mTc) labeled isonitriles

•	 99mTc isonitriles have higher photon energies and shorter physical halflives than 

201Tl, permitting injection of higher doses with less radiation exposure while concurrently 

producing higher-quality images

•	 The FDA-approved PET tracers are rubidium-82 (82Rb) and 13N ammonia (13NH3) for 

high-dose administration and shorter imaging protocols 
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MRI AND CT IMAGING 

           MAGNETIC RESONANCE IMAGING

•	 Basic principles MRI is a technique based on the magnetic properties of hydrogennuclei. 

In the presence of a large magnetic field, nuclear spin transitions from the ground state to 

excited states can be induced by an electric field, and as the nuclei relax and return to their 

ground state, they release energy in the form of electromagnetic radiation that is detected 

and processed into an image 

•	 Although the large vascular vessels can be visualized on MRI without contrast agents, 

gadolinium is frequently employed as a contrast agent to produce magnetic resonance 

angiograms (MRAs)

•	 Contrast agents also provide enhanced soft tissue contrast as well as the opportunity 

to  obtain rapid angiographic images during the first pass of contrast through the vascular 

system
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MRA

•	 MRA is a standard technique for imaging the aorta and large vessels of the chest and 

abdomen, with results essentially identical to conventional angiography 

•	 MRA of the coronary arteries is a much more difficult challenge, both because of the 

small size of these vessels and because of their rapid and complex motion during the cardiac 

cycle; thus, coronary MRA is not yet a reliable clinical technique

LIMITATIONS OF MRI

•	 Relative contraindications to MRI include the presence of pacemakers, internal 

defibrillators, or cerebral aneurysm clips 

•	 A small percentage of patients are claustrophobic and unable to tolerate the 

examination within the relatively confined quarters of the magnet bore

•	 Examination of clinically unstable patients and those undergoing stress testing is 

problematic, since close hemodynamic and electrocardiographic monitoring is difficult. 

Image quality in patients with significant arrhythmias is often limited 

•	 Patients with renal disease receiving gadolinium contrast may be at risk of developing 

nephrogenic systemic fibrosis, characterized by increased tissue deposition of collagen in 

the skin and development of fibrosis in skin and other organs
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CARDIAC CATHETERIZATION AND ANGIOGRAPHY 

•	  Cardiac catheterization and angiography provide for detailed assessment of the 

anatomy and physiology of the heart and vasculature and represent the “gold standard” for 

assessment of cardiac disease

•	 The technique first was applied to humans by Forssmann in 1929, but it was expanded 

into a diagnostic tool by Cournard and Richards; in 1956, all three physicians shared the 

Nobel Prize for their discovery

•	 Selective coronary angiography was introduced by Sones in 1963 and modified further 

by Judkins

•	  Cardiac catheterization is now the second most common operative procedure in the 

United States, with almost 2 million procedures performed annually
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VENTRICULOGRAPHY AND AORTOGRAPHY

•	  Ventriculography to assess left ventricular function may be performed during cardiac 

catheterization

•	 A pigtail catheter is advanced retrograde across the aortic valve into the left ventricle 

and 30–45 mL of contrast is power-injected to visualize the left ventricular chamber during 

the cardiac cycle

•	 The ventriculogram is usually performed in the right anterior oblique projection to 

examine wall motion and mitral valve function 

•	 Normal wall motion is observed as symmetric contraction of all segments; hypokinetic 

segments have decreased contraction, akinetic segments do not contract, and dyskinetic 

segments appear to bulge paradoxically during systole

•	 Ventriculography may also reveal a left ventricular aneurysm, pseudoaneurysm, or 

diverticulum and can be used to assess mitral valve prolapse and the severity of mitral 

regurgitation
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• Selective coronary angiography is almost always performed during
cardiac catheterization and is used to define the coronary anatomy
and determine the extent of epicardial coronary artery and coronary artery bypass
graft disease

• Specially shaped coronary catheters areused to engage the left and right coronary
ostia. Hand injection of radiopaque contrast agents create a coronary “luminogram”
that is recorded on a radiographic images (cine angiography)

• Because the coronary arteries are three-dimensional objects that are in motion with
the cardiac cycle, angiograms of the vessels using several different orthogonal
projections are taken to best visualize the vessels without overlap or foreshortening

CORONARY ANGIOGRAPHY
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Coronary angiography
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Coronary angioplasty

Coronary angiography

artery filling defect

artery filling defect
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• During coronary angiography, intermediate stenosis (40–70%), indeterminate findings, or
anatomic findings that are incongruous with the patient’s symptoms may require further
interrogation

• Inthese cases, intravascular ultrasound provides a more accurate anatomic assessment of
the coronary artery and the degree of coronary atherosclerosis

• Intravascular ultrasound is performed using a small flexible catheter with a 40-mHz
transducer at its tip that is advanced into the coronary artery over a guide wire

• Data from intravascular ultrasound studies may be used to image atherosclerotic plaque
precisely, determine luminal cross-sectional area, and measure vessel size; it is also used
during or following percutaneous coronary intervention to assess the stenos and determine
the adequacy of stent placement

• Measurement of the fractional flow reserve provides a functional assessment of the stenosis.
The fractional flow reserve is the ratio of the pressure in the coronary artery distal to the
stenosis divided by the pressure in the artery proximal to the stenos at maximal vasodilation.
Fractional flow reserve is measured using a coronary pressure–sensor guide wire at rest
and at maximal hyperemia following the injection of adenosine. A fractional flow reserve of
<0.75 indicates a hemodynamically significant stenosis that would benefit from intervention

INTRAVASCULAR ULTRASOUND, FRACTIONAL FLOW RESERVE 
AND CORONARY FLOW RESERVE
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THE PLAN

•	 Introduction – History

•	 Functions of the heart

•	 General scheme of ECG interpretation

•	 ECG     SYNDROMES: Arrhythmia, s. Conduction disorders, 
Heart  hypertrophy, Myocardial  damage

•	 Ambulatory electrocardiogram – Indications for 
ambulatory ECG monitoring

•	 ARRHYTHMIAS

•	 RHYTHM  ORIGEN

•	 Atrial FIBRILLATION

•	 Ventricular Flutter & Ventricles Fibrillation

•	 Heart conduction dysfunction

•	 Heart  hypertrophy (LAH, RAH, LVH, RVH) - Selected 
criteria

•	 References

It’s better not to know anything at all
either than to know bad.

Publius Sire
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!!….

Augustus Desire Waller, 1856-1922 

Waller AD. Introductory Address on 
The Electromotive Properties of the

Human Heart. Brit. Med J, 1888; 
2:751-754.

• The electrocardiogram (ECG) is one of the
• simplest, 

• inexpensive, 
• safest, 

• and reproducible techniques that exist in medicine 

• The limitations of the ECG

 The abnormal ECG without apparent heart disease
 and the normal ECG in serious heart disease: two extremes’

Key concepts 
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Functions of the heart:

• Automatism (chronotropic effect) - the ability of the heart to generate electric
impulses.

• Conduction (dromotropic effect) - the ability of the myocardium to conduct
impulses from the point of origin to the contractile myocardium.

• Excitability (bathmotropic effect) - the ability of the heart to irritate under the
influence of impulses.

• Refractivity - the inability of the excited myocardial cells become active again due
to additional impulses:

- absolute (heart does not respond to any stimulation) and
- relative (heart responds to a very strong excitation).

• Aberrantly - pathological conduct electrical impulses on the atria and ventricles.
• Contractility (inotropic effect) - the ability of the heart to contract under the

influence of impulses and provide the function of the pump.
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ECG analyses

General scheme of ECG interpretation:
1. Verifying the ECG registration.
2. Analysis of cardiac rhythm and conduction : 

– estimation of the regularity of heart rate,
– heart rate calculation,
– determination of the excitation source,
– conduction analyses.

3. Determination of electrical axis of the heart.
4. P wave and P – Q interval analyses.
5. Ventricular complex QRST analyses: 

– QRS complex analyses,
– S – T segment analyses,
– T wave analyses,
– Q – T interval analyses.

6. ECG conclusion.

• It's time to repeat…..
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• all types of active and passive arrhythmias, • preexcitation syndromes, • channelopathies,• interatrial blocks, • ventricular blocks, and acute ischemic events 

• cardiomyopathies, • athlete evaluation, • follow-up of chronic ischemic heart disease, and other disorders 

• The ECG is also the technique used for control of 
pacemakers and cardiac resynchronization therapy

The ECG is the best diagnostic tool 
for the diagnosis and evaluation of… 

It is very useful for detection of 

ECG conclusion

ECG SYNDROMES:
• Arrhythmia s.
• Conduction disorders
• Heart  hypertrophy
• Myocardial  damage
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Ambulatory electrocardiogram

• Ambulatory electrocardiogram (AECG) monitoring has been used as
a diagnostic procedure in cardiology for over 60 years. Current
techniques used for AECG monitoring include continuous and/or
intermittent external recorders, patch monitors, smartphone-based
devices, and implantable loop recorders

• The major goal of AECG monitoring, independently of the applied
technique, is to detect and characterize arrhythmic events during
daily activities of patients and to correlate symptoms with
electrocardiogram (ECG) findings

• It is particularly important in case of intermittent symptoms and/or
transient ECG disturbances that cannot be detected by means of
short, resting surface ECG recordings

Ambulatory electrocardiogram
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Indications for ambulatory ECG monitoring
• The main indications for AECG monitoring include • (1) detection and characterization of arrhythmias in order to correlate them 

with patients’ symptoms such as• syncope, • dizziness, palpitations, or • chest pain; • (2) diagnosis and risk stratification in certain cardiac diseases; and • (3) evaluation of the efficacy of pharmacological or invasive treatment (e.g. 
ablation procedures).

Ambulatory electrocardiogram
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8-step method

8-step method
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8-step method
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ECG CONCLUSION 
•	 ECG SYNDROMS:

•	 Arrhythmias

•	 Conduction disorders

•	 Heart  hypertrophy

•	 Myocardial  damage

ARRHYTHMIAS



289

LECTURE  #
 
8

RHYTM  ORIGEN

SN

Identical P before each Identical P before each 
QRS complex

AVAV-AV-AV-AV node VentricleAtrium

No P No P 
wave

(-(-) P wave after ( ) P wave after ) P wave after ) P wave after 
QRS complex

QRS complex                 QRS complex                 
> 0.12 sec; > 0.12 sec; 
association association 

between P wave between P wave 
and QRS complex and QRS complex 

is absent

60-90/min 75/min 40-60/min 30-40/min
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Normal Sinus Rhythm

Muscle Tremor (somatic)
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Sinus Arrythmia

Sinus Tachycardia
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24 Jan 2004, 24-year footballers, Miklos Feher (Hungary) died  
during the game….

SD…

«SPORTS HEART»
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Ventricular Fibrillation

Ventricular Asystole (standstill)
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Premature atrial beats

1) premature extraordinary appearance of the P-wave and the following QRST 
complex;

2) deformation or change in the polarity of the P-wave of the extrasystoles;
3) the presence of unchanged extrasystolic ventricular complex QRST, similar in

shape to normal normal QRST complexes of sinus origin;
4) the presence after the atrial extrasystoles incomplete compensatory pause.

Premature atrial beats

Premature beats
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Premature AV-beats

1) The appearance of premature unchanged ventricular QRS complex, similar in shape to the other 
QRST complexes of sinus origin;

2) negative prong P 'in leads II, III and aVF after extrasystolic QRS complex or absence of prong P‘
(merger of P 'and QRS') 3) presence of incomplete compensatory pause.

Premature Atrial Contraction 
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Premature V-beats

1) premature extraordinary appearance on the ECG of a modified ventricular
complex;

2) significant expansion and deformity of extrasystolic QRS complex;
3) the location of the RS segment — T and the T wave of extrasystoles is discordant

to the direction of the main wave of the QRS complex;
4) the absence of a P wave before a ventricular extrasystole;
5) the presence in most cases after the ventricular extrasystole full compensatory

pause.
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– frequent ventricular extrasystoles (more than 30 per hour), group 
(more than 3 consecutive);

– polytopic ventricular extrasystoles (different forms, enlarged 
ventricular complexes and ECG);

– early ventricular extrasystole so-called "R" to "T".

Danger types of premature beats!!!
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Bigeminal PVCs: every other beat is a PVC

R on T: occur on the peak of the T wave of the preceding beat
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Multifocal PVCs : more than one shape

Premature Atrial Contraction – Atrial Bigemeny: every other beat is a PVC
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Quadrigeminal PVCs: every fourth beat is a PVC

:

Trigeminal PVCs: every third beat is a PVC
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Idioventricular Rhythms

Unifocal PVCs: identical shapes
Note: A single PVC is labeled isoleted
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Triplet PVCs: occur in groups of three

Coupled PVCs: occur in pairs
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CLC syndrome
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Atrial fibrillation

Amplitude <5 mm
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Atrial FIBRILLATION   (tachysystolic form)

What is   PULSES   DEFICIENT?

?
ff ff ff ffff ff

Atrial FIBRILLATION
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Atrial Flutter 

Atrial FIBRILLATION   (bradysystolic form)

What is   PULSES   DEFICIENT?



PROPAEDEUTICS OF INTERNAL MEDICINE

308 

Ventricular paroxysmal tachycardia

ECG signs:

 Suddenly starting and just as suddenly ending attack.

 Deformation and expansion of the QRS complex over 0.12 s.
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Ventricular Fibrillation

Ventriclar Flutter (а) & Ventriclar Fibrillation (b)
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Ventricular Pacemaker (single chamber)
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Sinus Arrest
HEART CONDUCTION DYSFUNCTION

AV Blocks' 
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First Degree AV Block
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II degree AV BLOCK-1

III degree AV BLOCK

II degree AV BLOCK-2
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Electric Pacemaker Spikes



315

LECTURE  #
 
8

Heart conduction dysfunction

RBBB

LBBB

AV Sequential Pacemaker (dual chamber)
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RBB BLOCK – full type

RBB BLOCK
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LBB BLOCK – full type

Right Bundle Branch Block
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Left Bundle Branch Block

LBB BLOCK – full type
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Hypertrophy of the right atrium

Heart  hypertrophy (LVH)
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LVH

RVH

N

Hypertrophy of the ventricles

Hypertrophy of the left atrium
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LVH

Gubner RI + SIII ≥2.5 mV

Sokolow–Lyon SV1 + RV5/V6 >3.5 
mV

Cornell voltage RaVL + SV3 >2.8 
mV (men)
RaVL + SV3 >2.0 
mV (women)

Selected criteria for 
left ventricular hypertrophy
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RVH

Lewis9 (RI + SIII) – (SI+RIII) < 
15mm

Sokolow–Lyon index for 
right ventricular 
hypertrophy (SL-RVH)

[R in V1] + [S in V5 or V6] 
> 10.5mm

Butler–Leggett [max R or R′ in V1 or V2] 
+ [max S in 1 or V6] − [S 
in V1] >6 mm

Selected criteria for
right ventricular hypertrophy
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Be healthy & 
SUCSESFULL !!!
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SYMPTOMS AND SINGS 
OF DIGESTIVE DISEASES  
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THE PLAN

•	 Epidemiology

•	 Risk factors

•	 General algorithm of assessment

•	 The general list of Symptoms, Sings & Syndromes

•	 Review of Symptoms and sings of Digestive diseases

•	 Abdominal Pain

•	 Visceral Pain

•	 Somatoparietal Pain

•	 Referred Pain

•	 “RED FLAG” - ALARM SINGS

•	 Acute Bleeding

•	 Chronic Bleeding

•	 Signs of helminthes invasion

•	 General survey

•	 Physical Examination

•	 Nonabdominal Examination

•	 Inspection

•	 Auscultation

•	 Percussion

•	 Evaluation of the patient with ascites

•	 Oriental Superficial palpation

•	 Deep Sliding Topographic Methodical palpation  

By V. Obraztsov and  N. Strazhesko

•	 References
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Risk factors

EPIDEMIOLOGY

• Gastrointestinal (GI) and liver diseases generate 50 million visits to 

physicians, hospitals, and emergency departments annually in 

the United States

• Non–food-borne gastroenteritis and food-borne illnesses are the 

most frequent diagnoses 

• The estimated direct cost for these diseases is approximately $90 billion 

per year, with a range of above $10 billion for gastroesophageal 

refl ux disease (GERD)  to about $7 billion for gallbladder disease 

and about $5 to $6 billion for colorectal cancer 

• GI diseases account for approximately 10% of all deaths annually, with 

colorectal cancer being the most common cause of mortality
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Risk factors

Risk factors
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•	 Abdominal Pain•	              GI Bleeding•	 Diarrhea•	 Steatorrhea•	 Constipation•	 Nausea and Vomiting•	 Dysphagia

•	 Odynophagia•	               GERD•	 Anorexia•	 Weight Loss •	 Jaundice•	 Abdomen enlargement•	               Ascitis

SYMPTOMS, SINGS & SYNDROMES

GENERAL ALGORITHM
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Symptoms and sings of Digestive diseases 

Stomach & heart

Liver & GB Pancreas

Intestine Intestine

Kidneys

Appendicitis

Intestine & Kidneys 

Typical localization of pain
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Abdominal Pain

• The classic five questions are still applicable in current times: 

• Where is the pain located?
• When did it start?
• Does it go anywhere?
• What does it feel like?
• Does anything make it better or worse? 
• Appropriate questioning and good listening will give accurate clues to the 

underlying pathology.

The classic five questions are still applicable in current times: 
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Abdominal Pain

The description of the pain will often aid in determining its etiology. 

• Pain can be either:
• acute  or chronic ; 
• intermittent or constant;
• crampy, sharp, or stabbing; 
• intense; 
• localized or radiating;
• and burning, gnawing, dull, or achy. 

Abdominal Pain

• Patients should be queried about
• the duration, 
• character,
• and intensity of the pain; 
• rapidity of onset;
• progression of symptoms; 
• location; 
• exacerbating and alleviating factors; 
• coexisting symptoms; 
• past history and previous episodes of any pain; 
• social habits;
• and family history of diseases and symptoms.
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TOPOGRAPHY OF ORGANS, ABDOMINAL EXAMINATION AREAS
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Visceral Pain

• Visceral pain is often poorly localized and
loosely corresponds to the spinal segment that
innervates the involved viscus

• Examples include peptic ulcer disease, in which pain is localized to the
epigastrium, and early appendicitis, in which pain is localized around the
periumbilical region
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"Pain is the greatest of all evils."
Epicurus
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Somatoparietal Pain

• Somatoparietal pain arises from noxious stimulation of the parietal
peritoneum

• This type of pain is more localized and intense and
corresponds to the dermatomal distribution that
innervates the injured portion of the peritoneum

• Somatoparietal pain is aggravated by movement such as
coughing or a bumpy car ride

• Examples of somatoparietal pain include appendicitis, with localized right
lower quadrant pain attributable to localized peritonitis, and an abscess,
with localized pain over the perforated viscus and inflammatory collection
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Topography of pain

The index finger sing

Referred Pain

• Referred pain is perceived by the patient in areas that are
remote from the diseased organ and occurs as a result
of visceral and afferent neurons from different
anatomic regions converging at the same spinal
cord segment, such as a diseased gallbladder causing
right subscapular pain

•
right
! Nonabdominal diseases, including myocardial infarction and pneumonia,

can cause pain that is centered in or radiates to the abdominal area
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ZONE ZAKHARYIN - GED ON THE TRUNK AND EXTREMITIES
Pain and hypersensitivity may appear In these areas sn case of lung and bronchi diseases (1), 
heart (2), colon (3), the bladder (4), ureter (5), kidney (6), liver (7 and 9), gastric and pancreatic 
diseases (8), the genitourinary system (10)
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Abdominal Pain:
Laboratory tests

• CBC, 
• BUN, 
• Cr, 
• glucose,
• amylase,lipase, 
• liver tests (ALT, AST, bilirubin, alkaline phosphatase), 
• albumin,
• PT, PTT, U/A, 
• stool for pathogens, 
• Helicobacter pylori antibodies

“RED FLAG” - ALARM SINGS: 
Physical findings (evaluate for the following) 

• Fever, HR, BP; 
• inspect skin and contour of abdomen; 
• bowel sounds—present or absent;
• presence of organomegaly or masses (abscess); 
• location of pain; 
• rebound or guarding; 
• peritoneal signs, e.g., shaking, tenderness

“RED FLAG” - ALARM SINGS !

“RED FLAG” - ALARM SINGS !
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Plain abdominal radiograph in a supine patient with a perforated
peptic ulcer. The radiograph shows free air under the diaphragm

A symptom of "sickle"

Abdominal Pain:
Endoscopy Imaging

• EGDs,
• colonoscopy,
• 24-hr pH probe

 CT scan, 
 ultrasound,
 angiography
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Ulcer crater in the gastric wall Actively bleeding ulcer with a visible blood jet

GI Bleeding: History (ask the following questions)

• Acute vs. chronic (duration);
• intermittent vs. continuous; 
• quantity;
• hematemesis, 
• melena, or hematochezia; 
• associated pain and location; 
• symptoms of anemia, e.g., dyspnea, chest pain,

lightheadedness; 
• medication use, esp. aspirin/NSAIDs
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Chronic Bleeding

• Chronic GI bleeding is manifested as Hemoccult-
positive feces or iron deficiency anemia, or both

• The most worrisome etiology to exclude is an underlying malignancy
of the GI tract, but other diseases can also be accompanied by chronic
GI bleeding

• Endoscopic evaluation is the initial diagnostic
test and will yield a diagnosis 95% of the time

Acute Bleeding

• Acute upper GI bleeding, which may be manifested as hematemesis (blood
conteins), or vomiting like coffee grounds melena (black tarry feces) or lower
GI bleeding - hematochezia (red or maroon colored feces) !!!

• Acute upper GI bleeding is three times more common than acute lower GI
bleeding.

• Upper GI bleeding is further subdivided into variceal and nonvariceal
bleeding because treatment of these two conditions differs markedly.

• The two most common causes of acute lower GI bleeding are diverticulosis
and arteriovenous malformations.

• Whereas upper endoscopy is universally preferred as the first step in the
evaluation of acute upper GI bleeding,

• the use of colonoscopy as the first diagnostic test for acute lower GI bleeding
is more controversial.

• Acute GI bleeding from the small intestine, distal to the duodenum, is rare but
occurs in 10% of patients with hematochezia.
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Types of feeses

Sings of GI Bleeding
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General survey

 Position of the patient

 Use the correct terminology for locations on

the abdomen

 Ask patient to point to areas of pain and

examine that area last

Signs of helminthes invasion
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Nonabdominal Examination
• When examining nonabdominal areas, the focus is on identifying possible

clues to underlying or systemic diseases;
the focus

; for
focus is on identifyingfocus
for example, if jaundice, spider

telangiectases, or other stigmata of chronic liver disease are present,
varices should be suspected in a patient with acute upper GI bleeding

• Examination of the eyes and skin may give clues to anemia or chronic
liver disease

• Palpation of lymph nodes in the neck, axilla, and groin should be
included as part of a routine examination to look for clues to
underlying systemic or localized inflammation or malignancy

• Examination of the heart and lungs may reveal wheezing, suggestive of
esophageal reflux, or an irregular heart rate, S3 or S4, suggestive of
underlying cardiovascular disease, which is a risk factor for intestinal
angina or ischemia

Physical Examination

• The physical examination of a patient with abdominal symptoms is as
important as the history

• The position of the patient should be noted throughout the
examination — a patient loath to move might have peritonitis
(somatoparietal pain) because any movement increases irritation of
the inflamed peritoneum,

• whereas a patient who has colicky pain (visceral pain) cannot get
into a comfortable position and often moves about restlessly while
attempting to ease the paroxysms of pain

• In a patient with acute symptoms, measurement of vital signs is
important to determine hemodynamic stability

• A patient's weight should be compared with previous measurements
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General survey

Abdominal Examination
• The abdominal examination consists of the traditional four parts: inspection, auscultation,

percussion, and palpation
• Inspection of the abdomen should include evaluation for scars, diffuse or localized

distention, or bulging flanks indicating ascites. In severe necrotizing pancreatitis, Cullen's
sign (a faint bluish discoloration around the umbilicus indicative of hemoperitoneum) or Grey
Turner's sign (a blue-red or green-brown discoloration of the flanks reflecting tissue
catabolism of hemoglobin) may be seen

• Auscultation takes place before percussion and palpation so that intestinal activity is
not disturbed by the examiner's hands

• The pitch, intensity, and frequency of sounds should be elicited. High-pitched, active bowel
sounds might indicate an obstruction, whereas a quiet abdomen might indicate
peritonitis

might
peritonitis. If the veracity of the patient's history is in doubt, using the stethoscope for
palpation during auscultation may clarify the intensity of the abdominal pain because
patients may voluntarily guard their muscles during manual palpation but are less likely to be
aware of the depth of abdominal muscle compression during the use of a stethoscope

• The physician should listen over the aorta and other arteries for bruits, which indicate
stenosis or abnormal blood flow, as occurs with an aortic aneurysm

• A rub over the liver capsule indicates inflammation, which may be present with a
subcapsular hematoma
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General survey

Consciousness
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Severe cholestatic jaundice in a patient with primary
biliary cirrhosis. The high level of conjugated
bilirubin, maintained over a long period, gives a
characteristic dark brown-orange pigmentation to
the skin and sclerae. Large xanthelasmas and corneal
arcus usually develop in patients with primary biliary
cirrhosis as a consequence of disordered lipid
metabolism. (From Forbes CD, Jackson WF: Color Atlas
and Text of Clinical Medicine, 3rd ed. London, Mosby, 2003.)

Scleral icterus in a patient with biliary cirrhosis.



349

LECTURE  #
 
9

Liver palms in liver cirrhosis

Severe cholestatic jaundice in a patient with acute 
gepataitis
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Dyupiutrens contracture Genycomastya

Spider telangiectases on the chest of a
patient with cirrhosis

Pancreatic disorders
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Study of the tongue, oral mucosa, teeth

Cushing's syndrome.
Moon face. Buffalo hump.

Osler-Weber-Rendu syndrome
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Abdomen
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Inspection

 Look for scars, striae, hernias, vascular

changes, lesions, or rashes

 Look for pulsations or peristalsis

 Observe the abdominal contour

Abdomen regions for examination
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Static and dynamic examination of the abdomen

Ascites

Abdominal striae

Ascites with umbilical hernia

Sinus or yellowish spots on the left side of the 
abdomen (Gray-Turner symptom) or in the navel 

(Cullen symptom)
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Hyper peristalsis with intestinal obstruction

Kloiber bowls
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Technique for studying bowel sounds Vascular auscultation

Auscultation

 Listen until bowel sounds are heard or for a full minute

 Report sounds as increased, decreased, or normal

 Auscultation for Bruits

 Auscultate for aorta

 Auscultate for renal arteries

 Auscultate for iliac arteries
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Abdominal Examination

• Percussion and palpation are usually performed simultaneously and should 
involve all four quadrants, the epigastrium, the periumbilical region, and 
the pelvis

• Initial light percussion can indicate where the abdominal pain is most 
intense 

• During palpation, one should start with a survey of light palpation in the 
area farthest away from the point of maximum tenderness, followed by 
gentle deeper and deeper palpation over the area of greatest tenderness. If 
the physician immediately palpates the place of maximum tenderness, the patient is unlikely 
to let the examination continue

• Localized or diffuse rebound tenderness and guarding should be gently 
elicited because even “accidentally” bumping the bed or stretcher will move 
the patient enough to cause peritoneal irritation and pain in patients who 
have inflammation of the parietal peritoneum (e.g., peritonitis)

Auscultation takes place before percussion and palpation 
so that intestinal activity is not disturbed by the examiner's hands 
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Percussion

 Сheck in all 4 quadrants

 Outline areas of dullness and tympanic

 Test liver span down the medclavicular line

Test splenic dullness down the left anterior auxiliary line

Abdominal Examination

• The location of any referred pain, such as in the back, should also be examined to 
exclude extraintestinal diseases (e.g., pyelonephritis) 

• Abdominal palpation should include evaluation for any masses, including their 
size, location, and consistency, as well as for the presence or absence of 
tenderness

• Examination of the right upper quadrant should include a determination of the 
size, texture, and presence of any liver tenderness or masses, in addition to the 
presence or absence of a distended gallbladder or evidence of pain on palpation of 
the gallbladder, such as Murphy's sign, which may be present in acute cholecystitis

• Percussion of the left upper quadrant in inspiration and expiration to evaluate 
spleen size is useful and will detect splenomegaly at its earliest stages

• The back and costovertebral angles should be inspected and gently percussed
to exclude costovertebral angle tenderness, as found in pyelonephritis
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NO…

YES!!! (+) YES!!! (+) 
OR OR 

NO !!! (
OR 

NO !!! (NO !!! (-NO !!! (NO !!! (--)

Schetkin-Blyumberg sing (concussion s.)

Mayo-Robson point

Gubergriz point.Degarden point

Pain points
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Evaluation of the patient with ascites

Special Considerations: 

Shifting Dullness

 Check level of dullness

 Ask patient to roll on side

 Test new level of dullness

 Repeat on other side

Evaluation of the patient with ascites
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Special Considerations:

Rebound Tenderness
Warn patient

 Slowly press abdomen on the side of reported pain
 Quickly release pressure

 Observe for signs of discomfort

Oriental Superficial palpation

Light Palpation

Lightly palpate in all 4 quadrants and the midline

 Observe for signs of discomfort
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11. The position of right hand with slightly bent fingers set 
parallel to palpable organ.

2. The formation of skin folds.

3. The gradual sinking deeper the arm while  exhale into the 
abdomen.

4. Proper palpation: slide your fingertips over the back wall of 
the abdomen and examined organs.

The rules & steps

The position of right hand with slightly bent fingers set 

By V. Obraztsov and N. Strazhesko
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The Liver
 Palpate Palpate the the liver

Special Considerations: 
 Liver Scratch Test

 Place diaphragm of stethoscope over 

upper margin of liver 

 Lightly scratch the skin below the anticipated 

lower  edge of the liver

 Methodically scratch higher until sound is 

magnified by the mass of the liver

The Liver

Examine Liver Size
According to Kurlov
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Splenomegaly
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Be healthy!
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