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Dear Students

After long discussions with academic teachers of numerous clinical
subjects in our University, we have prepared a program of teaching practical
clinical skills to medical students. Acquiring the basics of clinical knowledge by
the students before beginning the training with patients is expected to result in
the student's more confident attitude to classes at a patient’s bed. The classes

would also be less stressful for the patient.

In the didactic process, we will use excellent quality phantoms, which are
designed for developing practical skills in catheterization of the urinary bladder,
gynecological examination, breast examination, blood vessel puncturing, and
wound suturing, as well as audiovisual aids such as video cameras, movies or

computer simulations.

We put a special emphasis on acquiring by the students: a) the basic skills
of the physical examination, b) the basic skills in surgery, ¢c) management of life

threatening conditions, d) the basics of the ECG.

We also teach rational clinical thinking, that is both a proper analysis of

“the case” and abilities that are useful for communicating with the patient.

This manual is designed as a guide to classes, which are conducted by the
experienced teachers from the Department of Teaching Basic Skills in Clinical

Medicine, Medical University of Lodz.

Welcome to the Course!

Wi{adysfaw Grabski, Dariusz Nowak
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Tadeusz Pietras

Communication skills during medical examination

An appropriate contact with the patient requir@plgng professional knowledge
about psychological aspects of interpersonal amati While examining the patient, most
doctors apply just the experience or abilitiesgtablish interpersonal contacts that have been
acquired on a social level. This knowledge woulfinikely be insufficient in unusual and
problematic situations. For many years, clinicadl aocial aspects of doctors’ psychological
education have been neglected. The ability of caatmn should be based on appropriate
education, not only on personal intuition or owipexence.

The relation between the doctor and the patieapgsopriate only if it complies with a
set of principles in interpersonal contact. These: alisinterestedness, universality,
functional specificity and affective neutralism. These terms, being derived from social
clinical psychology, need some comment.

Disinterestedness is meant as care provided for the patient berefit well being, without
exploit or regard of own interest, which is quitsntrary to the common practice in business
relations.Universality is medical impartiality and objectivity, despiteetrelations with the
patient. Doctor is obliged by the acknowledged tiesiof medical society and international
associations and by the law. In the medical pradesscientific knowledge should dominate
over subjective world-views, even if it is agairbctor's sense of values:unctional
specificity in contacts between the patient and doctor is @ictsn in going into patient’s
personal feelings, if the medical diagnostic prea®es not demand it.

Affective neutralism means doctor's emotional distance. It enablespars¢e proper medical
functioning from personal relations, which are madibwed on medical examination (e.g.
sexual or business relations). Affectimeutralismdoes not exclude empathy or emotional
support or psychotherapy methods. It is ratherhalityato be emotionally neutral to continue
the diagnostic process properly. Excessive invobmmaffects clear thinking and making
right decisions. It has been claimed in psycholtgt appropriate emotional stimulation is
necessary to perform an intentional action corye&kcessive involvement is the source of
psychological stress, affects thinking and makiagisions. Similarly, decreased involvement
can impair a proper performance of a task. Doctodstact with patient is rooted in the

cultural habits of their social environment. Thesaterns should be used cautiously, not to



offend the patient. The crucial rules are politsn@sd good manners. Remember to introduce
yourself and ask for the permission to take historg examine the patient. On the other hand,
some rules can often be destructive for the sacikgrefore doctors should oppose them and
promote healthy habits. A couple of negative calturabits will be demonstrated here. In
many societiegacism is deep-rooted. Discrimination of patients duetheir nationality,
religion or skin color cannot take place in cordawstth the doctorAgeism is an aversion to
old or disabled people that is common in many adesitincluding Poland. An old, sick and
neglected person needs more time and care thaorey ymerson who is usually an attractive
partner of the conversation. The older deserve gatg and concern as much as the younger
do. Value of the maturity of the society is itgtatte to the sick and mentally iPsychiatrism

is an aversion to mentally ill people and is ofee@ompanied by fears connected with myths
about people, who are treated by psychiatristss tommon in Poland that the history of
psychiatric treatment is concealed even from dsctpsychologists and psychiatrists are
attributed with abnormality. Meanwhile, about 17% swociety suffers from and 11% is
addicted to alcohol. Including addiction to nicetinhat accounts for 50%, psychiatric
problems are equally frequent as problems of iaenmedicine. Ignorance of this problem
also concerns doctors and is a negative phenometich affects medical profession and the
society. Lack of any determined opposition and eomalation of such an attitude on doctors’
side tends to stabilize the negative image of tketally ill in the society.Sexism is widely
understood as discrimination or favoritism of asper because of sex. It is generally a
negative phenomenon that affects doctor’s cont#bttive patient. It is widely commented by
press.

Communication with the patient functions in twodmhation channelsverbal and non-
verbal.

Non-verbal communication is a common way of conveying informatioamong
animals. In humans, about 30% of information isspdsin the way of non-verbal
communication. Neither the speaker, nor the letes aware of the information passed non-
verbally. The ability of “reading” non-verbal sigeas an important one in the everyday life.
It is equally useful in performing doctor’'s job. Wall discuss only a couple of problems
connected with this way of communication. The clenof non-verbal communication
includes:face expression, way of looking at doctor, gesture and body movement, posture,
touch contact, space behavior, clothing and appearance. Communication functions in four

different ways: interpersonal communication of tattes and emotions, self-presentation,



customs (e.g. greeting), maintaining verbal commation. Non-verbal communication is
underestimated and doctor’s professional knowladgthis subject is very limited. Those,
who are interested in this issue, are asked totreacecommended literature.

About 70% of information is transmitted among peagsingverbal communication,

i.e. speech and language. While talking to theepstidoctor uses language and elicits the
information about the patient and his ailmentnialgles to fornthe activating data, establish

a preliminary diagnosis and begin the diagnostithérapeutic process. The activities
mentioned above used to be calleking history andanamnesis. Polish students and doctors
use mainly the scheme of taking history that wasppsed by Orlowski. It will not be
discussed here in details, as it is presentedi@nnal medicine books. We would like to point
to the fact that, quite contrary to the implicasdrom the scheme by Orlowski, the picture of
the disease is not formed after the history has lé&eited, but still while the history is being
taken. Each answer that is given by the patienti@a@nother question, often not complying
with the general principles presented in books.hEdoctor works out his own way of
obtaining the history. Doctor’s personality andigrifs personality as well as the picture of
the disease are the factors that influence thesichailization of examination; each medical
history is different, unique. From the patient’sintoof view, correct reasoning is more
important than methodological correctness.

We would like to draw your attention to some nkstg which are made on eliciting
history. Either the doctor, or the patient may maerstand words that are used by both of
them. For the patient these are medical terms andhe doctor - expressions may seem
slangy or colloquial. Doctor’s language should imepde and adequate to patient’s education,
medical knowledge and language skills. A similashipem is with understanding the semantic
meanings of medical terms. For example, the stomaetns a precise organ for the doctor,
while it may mean any organ of the abdominal cavdy the patient. This kind of the
imprecise function of words in colloquial languad®uld always be considered!

Fear and stress that are caused by visiting dosty influence patient’s expressive
ability. Fear is predominant feeling among peop#atwwg for an appointment (as a result of
cognitive reflection of the situation). Everyoneoks problems with expression during a
stressful exam. Similarly, a frightened patient neli incoherently against his intentions. A
nice atmosphere and doctor’s kindness should repatent’s stress. What the patient needs
is not only friendly attitude, but also specialistowledge in psychology of interpersonal

relations. Reduction of patient’s stress beforestkemination seems the doctor’s task.



Informing patient about the diagnosis and recontagans is another important issue.
It is patient’s right to ask the question: “Whaty health problem?” and receive an answer.
If patient knows something about his disease, bellysaccepts it and integrates with his own
health convictions that can sometimes be diverffemt medical knowledge. It is different if
the diagnosis causes patient’s fear or concernfufore. Tradition in Polish medical practice
implies that a bad diagnosis, such as cancer sHmildoncealed. Meanwhile, the law and
principles of medicine in the Western Europe caestoblige doctor to tell the whole truth
about the diagnosis. Telling the sad truth in asjdg non-traumatic way seems most

important. Doctors in Poland are not preparedha kind of conversations.

Practical part

The aim of the class is to watch your own perfarageof taking history from a patient.
The conversation is recorded on a tape using tadeovcameras. One is directed at the doctor
(student), the other one - at the patient. The emagf the patient and doctor are presented
simultaneously on the screen of the video player.
After taking history it is played back to be arrg by the student and the whole
group. Pay attention to:
e way of introducing yourself and asking for the pmgion to examine the
patient,
e ability to communicate,
» doctor’'s mimics and non-verbal communication,
» way of eliciting history, accuracy, including:
- taking personal data,
- detailed family history,
- main complaints,
- the course of the disease,
- past history,
- the course of the main ailment,
- profession,
- addictions and habits,

» coherence of the asked questions

10



» creating a preliminary hypothesis
Keep in mind that the vision of you on videotap#eds from your own vision of yourself

(“real me” differs from “perfect me”); own evaluati is usually decreased.

11



Wiadystaw Grabski

ESSENTIALS OF EXAMINING THE PATIENT

. A doctor is expected to be able to show his
compassion and understanding, since the patient
in not a mere sum of symptoms, impaired
functions, injured organs and rough emotions —
the patient is a human being, who is full of both
fear and hope; the one who is looking for relief

and support’

T. R. Harrison

According to the quoted above concept, a studdnture doctor, should learn ideas,
observations and schemes that have been used arttloé medicine by Polish and foreign
masters, i.e. professors: Witold Ortowski, EdwamtZ&klik, Jan Tat@ T. Harrison and W.
W. Keen. Their ideas help us determine doctor'gualt towards the patient and can be
achieved by studying the consecutive stages of wath the patient. These are: taking
history, physical examination, clinical reasonitgntative diagnosis, choosing instrumental
examinations and accessory laboratory tests, bdisignosis, differential diagnosis and
treatment (Fig. 1). Acquiring all these abilitiesakes a student turn into a doctor. This
textbook as well as the practical course using fumas will certainly prove helpful in

achieving the necessary skills.

The textbook includes the schemes of:

a) obtaininghistory - when the patient is investigated in a plannedsaeable and not

suggestive way
b) performingphysical examination— which is also taught at the early stages of oadi

education, when students learn that physical restafions are objective and verifiable

results of a pathological process.

12



The scheme of the clinical examination that wegrebere includes expressions and figures

from the publications of the previously mentionathars.

We use computer simulations to teach students botakie history, and professional
phantoms and volunteers (students) — to presemstbentials of the physical examination.

The ability ofclinical thinking is a very important field of knowledge that isgatto
studentslt usually leads from the syndromes to the sighsyugh disease complexes to the
particular disease.

We believe, that our didactic work in the InstitateClinical Medicine Education, in
cooperation with doctors from the Medical Univeystlinical Departments will sufficiently
prepare the students for the clinical work - atgrats bed. It seems very important that using
simulations on phantoms and computer programs glutie practical course remarkably
spares patients and is consistent with the ethecplirements of the European Union.

13
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A. Manifestations that are patient’s sensations
— impossible to verify -syndromes (anamnesis)
B. Physical examination reveals symptoms of tiseake
— signs — revealed thanks to appropriate methods of exatiom (physical

examination).

Description of patient's examination — anamnesiphysical examination is calledase
history. It should include every fact of medical significe that has taken place before

visiting the doctor.

ref. A, ANAMNESIS

Start the examination with coming into contact vtttk patient.
0 Greet the patient — e.g. Good morning, Mr. Kowalski

Shake his hand.

Put your hand on his hand.

Introduce yourself.

o O O O

Ask his name, profession, marital status.

This attitude enables a doctor or a student to &ditsh a proper relation with the patient,

which makes further cooperation easier.

Ask the patient about the reason for his visit; txdra his complaints?

Let him talk about his complaints using his own @gas long as necessary.

Listen carefully and make notes.

Do not demonstrate irritation if the history is lear or if you think that some
information is not important or contributory. If yointerrupt too fast, you may miss an
important syndrome, if you keep listening you wvidatlow which symptoms are important for
your patient.

Let the patient talk for about 2 minutes.

Patients talk about their complaints in many waySometimes they do not make any
distinction between important and irrelevant sympts and tend to cover the crucial theme

by exposing inessential details.
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That is why you should take over the conversatioask more detailed questions,
interrupt patient to avoid too complicated, longres.

If you think that you obtained the crucial infornoatt, stop the conversation politely
but firmly. You may also get involved in the statmh — follow the story — formulate
guestions to determine the symptoms and the pregresyndromes that made the patient

visit the doctor.

Thedisease picture is thereby formed providing the information about:
0 circumstances and sequence of symptom appearagcali@ary indiscretion,
cold, fatigue)
0 permanency, intensity, frequency and duration ofe tlklisease and
accompanying symptoms.
0 medications used — which (names) and if they brbagtelief, the symptoms

were passing away (in what situations)

In a disease that starts suddenly, severely e.dhvwever or pain, the patient can
point precisely to the onset of the distress argddtration.

In a chronic disease, which starts imperceptibljet duration is difficult to assess
and only combined efforts of both patient and doc{gtudent) may finally be successful.
Determination of the disease duration may immedigtesuggest the right route to
diagnosis.

Sometimes, instead of describing the symptoms thgept informs that he suffers
from asthma, angina pectoris or tuberculosis. Thehe should be enquired about the

syndromes of the mentioned diseases.

16



GENERAL COMPLAINTS

Having obtained the history including general coanib, complete it witigeneral
ailments andsymptoms from the particular organs. Consider questions referring

to their function.
While history taking, the doctor (student), shoumgkntion the most common disorders

bothering patients, as the patient forgets b adout them if they do not occur on

examination.

GENERAL MALAISE

» ifit occurred suddenly
» if it has aggravated gradually (since when)

If the patients suffers from:
HEADACHES - in which area, circumstances, seasons, timeh@fday, permanent or

periodic; if they are accompanied by vision impant) photophobia, nausea or vomiting.
VERTIGO — accompanying symptoms, circumstances of thetopsenanent or periodic

HOT FLASHES - on the face, head

FEVER — shivers, in the morning, at night

SWEATING — the character: excessive, periodic, permanent

BODY_ WEIGHT - if he has lost, gained weight — if his stomadtthghas enlarged,

association with dietary habits

OEDEMA - if it is present, happened before, in which batga and how long it was present

If he complains of:
NOSE BLEEDING occurring suddenly, after exertion, during coldghaut apparent reason

17



If the following symptoms occurred:
DYSPNOEA
e after exertion — what loading
e at rest, permanent, paroxysmal, how often it agduow long it lasts

e if paroxysms are associated with the seasonst aftse drugs (names)

COUGH
e since when, frequency,
e 0N exertion, at rest,
e on changing body position,
e associated with seasons, time of the day
e dry or productive

e bringing up sputum, its color — white, yellow, btbstained, its smell

STABBING PAIN IN CHEST

While breathing deeply or regardless of respiratbgvements, pain rapidity, localization,

radiation.

HEART BEAT OR PALPITATION

when, - circumstances, reasons e.g. exertion, idgréoffee

- at night,

- with no apparent reason.

HEART STOPPING FEELING

- if occurs, establish the circumstances

SORE_THROAT permanently, sporadically, accompanied by fewer, swallowing- if

positive-what kind of food (solid, liquid)

HOARSENESS- how often, related with seasons, drugs

DISTURBED SWALLOWING — if complains of problems with swallowing foodstablish

the consistency of meals (liquid, solid)

- pain on swallowing,

18



- vomiting

BAD TASTE IN THE MOUTH

SALIVATION OR XEROSTOMIA—- when, in what circumstances

GLOSSOPYROSIS

THIRST e increased
e disturbed

e normal

APPETITE e increased
e disturbed
e anorexia

e lack

HEARTBURN in the stomach, esophagus — when fasting, aftat,m#at kind of meal —

NAME it .eveeiiiiiieee e what quantity........ccceeeveeeeeeeennnenne.

HEAVINESS IN THE EPIGASTRIC FOSSA

e when, what time after meal

e details about meal quality and quantity

If the ailment occurs, characterize it: it's rathatand accompanying symptoms.

NAUSEA, VOMITING

If these are associated with headaches, meals)qumey

- what is being vomited
e chyme,
e water,
e coffee-grounds,
e fresh, red blood,
e taste of vomits (sour, bitter)

If vomiting brings relief to the patient or does mafluence patient’s feeling

19



Ask aboutBOWEL MOVEMENT frequency —do not rely on patient's complaint of

diarrhea because the patient may not understand theaning of this word
e whether there is pain, tenesmus while relieviraplstask about melaena (coffee

dregs)

This symptom is significant only if the patient ha®t eaten blackberries nor taken

certain medications (medicinal charcoal).

e fresh blood in stool should draw doctor’s attentio
e ask about additional contents in stool: mucus, mesms and remains of undigested

food.

Disorders inJRINATION

- frequency, nocturnal urination, burning, urgencyine flow, urinary incontinence,
whites, urethrorrhoea (males)

- Ask about: pain in the lumbar region, if positivis-radiation (to the pubic symphysis, to
the urethra) and accompanying symptoms.

Pain may be the result of nephropathy or accompahg lumbar vertebrae dysfunction

Obtain information abouTHE MUSCLE AND SKELETAL SYSTEMS
- ask about pain in the joints, joint rigidity, lozation, accompanying symptoms (edema,

redness, tenderness),

- muscle pain, muscle rigidity, weakness, tinglingssgions

AssessSKIN sensations with the patient:
e itching
e rush

o fistulae

Ask aboutSLEEP — difficulties in falling asleep. Ask if he wakeg rested, if he has
problems with falling asleep, find the reasonstfi@ abnormalities reported.

20



On taking history, do not ignore patient’'s complasiof GENERAL MALAISE, anxiety,

apathy, which may be symptomatic of many diseases.

Enquire aboutVISUAL DISTURBANCES and symptoms including visual acuity, using

glasses or contact lenses, eyeball movements, sedteerimation, itching, double vision,

spots.

Ask aboutHEARING (AUDITION) tinnitus, otorrhoea.

Ask about disorders ofHE REPRODUCTIVE ORGANS

Men usually complain of impotence and prematueewdation. Women complain of

dysmenorrhoea, whites, pain in the hypogastriurarifs of the vulva. Make sure if the
periods are regular, when they started (or end#tiether the periods are regular, how long
they last, if they are excessive, painful. Ask abpregnancy, labor, whether the labor was
spontaneous or instrumental (caesarean secti@e@®y miscarriages.

In the case of patientsvith numerousincidental sexualintercourses, condom usage should

be enquired about, especially in homosexuals (AIDS)

Ask aboutPAST DISEASES

a) childhood diseases (measles, pertussis, scarlet, fewmmps, rubella)

b) adult diseases (tuberculosis, diabetes, typhoierfagnsillitis, jaundice), past surgeries
Ask about thdHOUSING CONDITIONS - city - country

— ifitis dry, sunny or humid and dark, old or neausing estate

— if there are any conveniences, how many membeisediousehold

Ask the patient about stimulants:

- if he smokes how much per day and since when,

- if he drinks alcoholand how much,

- ask aboutoffee, tea and other stimulants

Obtain family history; ask about the parents’ age and health conditeasan of death if
needed. Information concerning the health conditibthe siblings, children or even cousins

may be contributory.

21



Ask about the incidence of any diseases in theljamiiabetes, heart diseases, hypertension,
stroke, nephropathy, tuberculosis, neoplasms, issthallergy, mental diseases, alcoholism,
drug addiction and the symptoms present in a gbatient.

Ask about patient © CCUPATION

- whether the patient is educated
- jobs performed; kind of work — physical, intefieal

- risk factors associated with patient’s job

22



ref. B. PHYSICAL EXAMINATION

»There is nothing like a sharp eye, sensitive egkjllful hand and
logical mind, that would make use of all the sourcef
information, thus leading to the establishment dfe precise
diagnosis”

W. W. Keen

PHYSICAL EXAMINATION

1. GENERAL APPEARANCE:

Behaviour:
Conscious
Delirious
Excited
Apathetic

JUUDL

Uncommunicative
Facial expression-observation at rest and during conversation
Painful
Faint-hearted
Hippocratic face
Normal
Body position
Free
Compulsory
Gait
Balanced
Unsteady
Limping
Falling risk

Jjoood oo ubbl

Abnormal movements
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2. VITAL SYMPTOMS

o

Fig.2. Examination of pulse on radial artery.

Pulse
Regular
Irregular
Symmetric [Cved
Rate
Filled
Abrupt
High
Tetchy Cyed
Respiration:
Rate per minute
Regularity
Blood pressure(systolic and diastolic)
Body temperature
In the armpit

Rectal
3. HEIGHT, WEIGHT

Tall cm
Short cm

24
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Nutrition
Obese
Slim
Emaciated
Body structure:
Leptosomic
Asthenic
Pyknic
Athletic

BODY MASS INDEX BMI = M/H 2

M —real body weighf kq]
H — height [m]

normal

SKIN EXAMINATION
Colour
Cyanosis
Redness
Xanthosis
Pallor

Browning

Vascularization
Telangiectasias
Petechiae
Cutaneous effusions
Bloodstains

Collateral circulation

25
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Hydratation
Dry
Hydrated
Temperature
Increased
Decreased
Skin surface
Rough
Smooth
Skin elasticity
Tensed
Elastic
Loose
Scars
Infiltration
Birthmarks
Rush
Pilosity
Type
Nails
Normal
Convex
Concave
Wrinkled
Agnail
Oedemas
Generalized
Local
Body regions
Face
Around ankles
Calves

The sacral region

26
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THE HEAD AND NECK

The cranium

The face

The eyes

The pupil

Symmetrical

Tower skull

Platycrania

Wide

Tenderness

palpable
percussion
tumours

scars

Symmetrical
Deformed
Palpable

trifacial neuralgia

Palpebral fissurae symmetrical
Eyeballs setting

Normal

Exophthalmos

Mobile

Grafe’s sign

Mobius’ sign

Stellwag’s sign

Wide
Narrow

Deformed

Reaction to:
light

27

yes

Joud ool

d & UL

>

d00 OOUE D0

n



convergence
fixation
The ears
External ear
Auricles

Symmetrical

Palpable tenderness

of the mastoid process

Otorrhoea
present
not observed
The nose
Symmetrical
Patent
Discharge, if present:
purulent
mucous

The oral cavity and the pharynx

The lips
Symmetrical
Dry
Moist
Herpes
The oral mucosa
Moist
Dry
Glossy
Mat
Pale
Pink
Ulceration
Thrush

28
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Petachiae [Cved

Dentition
Full 1
Declines ]
Caries 1
Prosthetic restoration ]
Dentures ]
The tongue
Symmetrical
Deviation while sticking out
Moist 1
Dry 1
Coated [Lyes] [no ]
Smooth [ves| [no |
Chapped Lves| [no |
Ulceration [yes] [Mo]
Thrush [yes] [ no]
Palatine tonsils
Present Lves| [_no]
Enlarged [ves| [ no]
Coated Lves| [_no]
Ulceration [yes] [ nol
The parotid gland
Enlarged [yes]| [Cno]
Palpable tenderness [yes] [ no]

29



THE NECK

(inspection, palpation)

Long 1
Short 1
Normal mobility Lves| [_nof
Skin

scars [ves] [_nof

ulceration [ves] [ no]
Enlarged thyroid gland [yes] [ nd
Jugular veins

filled 1

collapsed ]

Examination of the thyroid gland

e
N

Fig.3. Examination of the thyroid gland — palpation
a — the doctor is standing behind the patient, istsitting
b — the doctor is in front of the patient; his tighand is palpating the left lobe, his left hand is

resting on the neck and his fingers are stabilitivegglobe

Enlarged Lyes| [[no]

Symmetrical [yes] [ o]

30



Consistency

rigid 1
soft -
Murmurs over the thyroid gland [ ved [ nd

EXAMINATION OF THE SUPERFICIAL LYMPH NODES
— If they are enlarged (palpable)

—_— — occipital
~'<— — — cervical
-» ’ - -
e _ o= —=-subclavicular

— axillary
/ ¢¢ — {— — periaortic
ulnar
.s oo — Inguinal

Fig.4. Lymph nodes
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Occipital [vess | _nd
Cervical [Lyes| [ no]
Subclavicular [ves| [nd
Axillary anterior [vess [nd
median Lyess [_nd
posterior [Cyes [ _nd
Inguinal [ves| [ nol
Ulnar Lyes| [ _nof
Look at the figure, asses the size, answer thetignes
Are they tense? Lvess [nd
Are they mobile? Lves| [_nof
Are they tender on palpation? [ves | [ nol
EXAMINATION OF THE THORAX
(inspection, palpation, percussion, auscultation)
JAURNS
\
1\ T3
L
/‘
®
\_/\
L/
Fig.5. Topographic lines on the anterior wall Fig.6. Topographic lines on the posterior
of the thorax. From left: right anterior axillary wall of the thorax. Vertebral and scapular
line, right midclavicular line, sternal line lines are marked.

(median), left midclavicular line, left anterior

axillary line
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Shape

Symmetrical 0

Bulgy
Shallow (flat)

Asthenic

D
2}
>

U0 0 ououh tobbUde

Piriform
Cobbler’'s chest
Pigeon chest
Deformations
Inborn
Acquired
Scoliosis
Lordosis
Kyphosis
Mobility
Respiration rate per minute
Respiration
Abdominal
Thoracic

Pulsations [yesT] [ o]

Tumors [ ves|

>
fol

Rib pain Lves|

>
fol

RESPIRATORY SYSTEM EXAMINATION

(Inspection)

Respiratory movements
Abdominal
Thoracic
Mixed

Paradoxical movements of the diaphragm [yes]

i

>
O

Symmetry of respiratory movements

el &

Intercostal retraction [yes | no
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Intercostal bulging [ves | no

ER3

Activity of the &cessory muscles ["yes]

(Chest palpation)

Pectoral fremitus

Present ]
Absent ]
Symmetrical ]
Asymmetrical ]
Pleural friction rub [yes] [ o]

(Percussion)

?ﬁs

Fig.7. Places of percussion and auscultation:rant,fb — back

a

The numbers show the order of the examination

Percussion sound in typical places:

(centres of the supraclavicular fossae, middle arof the second intercostal spaces
anteriorly, in the fourth intercostal spaces latdiato the midclavicular lines, on both sides
in the sixth intercostal spaces in the midaxillaliyes, the middle of supraspinous regions,
in the middle of the right and left interscapulaarea, the interscapular line — 2 cm below

the angle of the scapula.)
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Percussion sound
Vesicular
Tympanic resonance
Dull

Mobility of the bwer lung lines

(Auscultation)

Basic respiratory murmurs
Vesicular
Normal
With prolonged inspiration phase
Exacerbated

Bronchial

Accessory murmurs
Dry rales
Wheezes
Whirring rales
Moist rales
Resonant
Dull

Pleural friction rub murmur

EXAMINATION OF THE MAMMARY GLAND

Female mammary gland examination

Symmetrical

Asymmetrical

Flattening observable

Depressions observable
Skin appearance

Oedematous
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[yes] [ noj
[Lyes| [ no]
[Lyes| [ no]
|yes| | n0|
[ved] [ nd
[Lyes] [ no]
| yesl | ngl
[yes| [ noj
[ves| [ o]
| yesl | n0|
| yes| [ no]
[yes] [ no]
[Lyes| [ no]
[ves| [ no]
[Lyes| [ no]
[Lyes| [ no]



Orange skin no

Ulceration Lyes| [ no]
Nipples

Prominent 1

Pulled into ]

Tenderness on palpation [ves] [ o]

Palpable tumours Lves| [_no]

Mark points in the figure

Fig.8. Topographic regions of the breast — left meary gland
1 — upper lateral quadrant, 2 — lower lateral qaatir
3 — lower medial quadrant, 4 — upper medial quagdran

5 — axillary tail of the breast, 6 — nipple areantral portion of the breast

Nodules - if present, pay attention to
e location,
® size
e shape
e consistency
e tenderness

e mobility
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If exerting pressure on the breast causes leakage [yes] [ no]

Male mammary glands
Symmetrical [yes]
Enlarged [yes] no
Enlarged nipples Lyes|

HEART

(Inspection)

o 1 &

The area of the heart
Prominent

Normal

Visible

Invisible

]

1
Apex beat

1

]

Parasternal raising [vesl [Cnol

Dynamic aorta
Visible
Invisible
(Palpation)
Apex beat
Palpable

1

Covered with the pulp of 1,2,3....fingers [yes]

>
o

Impalpable
Heart area tremor

Palpable

i

Impalpable
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(PercussionHeart lines

pulmonary

trunk left cardiac
LU auricle
right
atrium

A '\
right J\ left
ventricle

Fig.9. Projection of the heart on the anterior wéithest:
the trunk of the pulmonary artery, the right atrjutre right ventricle, the left ventricle,

the left cardiac auricle and the point of apex beat

B

Fig.10. The heart dullness:

a — relative, b — absolute, ¢ — hepatic dullness
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ABSOLUTE DULLNESS (SMALL)

RELATIVE DULLNESS (BIG)

in the left sternal line — the upper edge

dhe third intercostal space in the

UPPER LINE ) )
the fourth rib parasternal line
RIGHT LINE along the left sternal line along the right steilirad
1 cm medially to the left midclavicular | 1 cm medially to the left
LEFT LINE ) . ) )
line midclavicular line
Auscultation
valve of
aortic pulmonary
valve - trunk
‘ ~
. I Al
[
L
Erb's
tricuspid / : .
valve AN Rot
‘ ! /A
B ~ 74
mitral 1
valve W
NS 7

Fig.11. Typical points of heart auscultation

Heart beat
Regular
Irregular
Rate per minute
Heart sounds
Loud
Dull
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L1
L1
[ ves| [ no]
[ ves| [ nol




Sounds:
Sound 1
Sound 2
Sound 3
Sound 4
Intervals between the sounds [yes]
Murmurs Lyes|
Systolic

O

>
o

Diastolic

1k

Pericardial friction rub [Tyes]

>
1O

EXAMINATION OF THE ARTERIES

(Inspection, palpation, auscultation)

temporal carotid
artery artery
subclavian artery subclavian

eyes

carotid artery subclavian artery

. arte
axillary artery Y axillary artery

brachial artery brachial artery

renal artery
aorta
iliac artery

aorta

radial artery ulnar artery

digital arteries

femoral artery femoral artery femoral
. artery
po_pltteal pobliteal

Fig.12. Arteries available on palpation (a) andcaliation (b)

(The aorta, the carotid arteries, the radial artes, the ulnar arteries, the superficial
femoral arteries, the popliteal arteries, the tilbiarteries, the dorsal foot arteries are
partially available on palpation.)
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Pulsation of arteries
Visible

Invisible

(Palpation )Arteries

The wall of the artery
rectilinear
serpentine
fine
hardened
elastic
rigid

Pulse palpable
Equal on both

symmetrical arteries

(Auscultation)

the carotid artery , the thyroid gland level
murmurs

the subclavian artery, below the middle of the atde
murmurs

the renal arteries, the epigastrium and lumbar regi

murmurs

VEINS

(Inspection, palpation)

Jugular veins
Filled
Collapsed
Venous pulse positive
Venous pulse negative
Veins of the lower limbs
Clots
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L]
L]
L]
L]
L]
L]
L]
C 1
[ ves [ ng
[ ved [ nq
[ves]| [ nof
[Lyes]| [ no]
[ ves| [ noj
[ ves| [ no]
[[yes] [ no]
C 1
L]
[yes] [ noj




THE ABDOMINAL CAVITY

(examined in patient supine position or upright armending over)

Fig.13. Topography of the anterior abdominal wall
1 — the epigastric area 2 — the right subcosta,are
3 — the left subcostal area, 4 — the umbilical area
5,6 — the abdominal lateral area, 7 —the pubic,area

8, 9 —the inguinal area

(Inspection)

The symmetry of the dodomen [yes]

no|

The shape of the abdomen
Protuberating
in thelevel of the thorax
above the level of the thorax
lower than the level of the thorax
The umbilicus
Protruding
Pulled into
Signs of umbilical inflammation

Umbilical hernia

i

The peristalsis — visible Lyes| [ no]

Pulsation in epigastrium [ yes]| [nho]
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(Palpation) general
Integument tension

increased

normal

pain on palpation

local pain

diffuse pain

Blumberg sign
positive

negative

(Palpation)detailed

The liver

vesicular
resonance
of chest

8

liver span

tympanitic
resonance

L

[Lyes|

>
o

Lyes]

E

[ ves|

no|

- air "bubble"

percussion

of abdomen

Fig.14. Liver percussion — anteriorly:

places

A — the width of dullness in the midclavicular lires-12 cm

B — the width of dullness in the medial body lind-8 cm

Enlarged
Consistency:
hard

soft
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Liver edge
acute
blunt

Surface
smooth
nodular

Chelmonski’s sign

positive
negative
The spleen
Palpable
Impalpable

Respiratory mobility
Hard

Soft

Tender

Painless

The pancreas
Palpable
Tenderness on palpation
The stomach, the small intestine
Palpable
Impalpable
Tendernessn palpation
positive
negative
Abdominal massess
positive
negative
The large intestine
Palpable
Impalpable

Tenderness
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]
1
1
]
1
]
1
1
[yes]| [ no]
1
]
1
]
[ ves| [no |
[vef [no|
1
1
1
]
]
1
1
1
]



positive
negative
Abdominal masses
positive
negative
(Auscultation)
Peristaltic murmurs
Present

No murmurs

THE URINARY ORGAN

The kidney
(Inspection)
Protruding in the renal area
Visible
Invisible
Oedema in the renal area
Present

No oedema

(Palpation)
Palpable lower pole of kidney
Right
Left
Right kidney tenderness
Left kidney tenderness

(Percussion)

Goldflam’s sign
Right - positive [__] negative
Left - positive [__] negative
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]

1

]

]

]

1

[ yes| [ no]
Lves| [ nol
Lves| [Cno]
yes

1]



The urinary bladder
(palpation, percussion)
Palpable over the pubic symphysis

Palpable after urination

THE ORGAN OF MOTION
The extremities

Symmetrical
Joint mobility presence
Congenital malformations
Joint oedemas
Joint deformations
Joint tenderness on palpation
Mobility restriction

which joints ..........

Vertebral column

Deformed
Scoliosis
Lordosis
Kyphosis

Mobility restriction

In this part of the textbook, the schemes of tremaresis and physical examination
have previously been presented. The neuromuscytdera and psychological examination
have been omitted since we do not have the ap@tepdidactic equipment.

The information concerning the patient, i.e. pdtsermedical documentation — is
called the CASE HISTORY. It is just the beginning of the proces§LINICAL
REASONING is still ahead of the student8/e present aims and principles of clinical
reasoning, which is supported by the appropriatergtes.

Further stages of education of the medical profes®.g. applying appropriate accessory

Lyes|

[no |

[yes|

[no |

[yes|

[yes|

Lyes|

Lyes|

[vyes|

>
o

Lyes]|

>
o

[yes|

>
o

[Lves|

laboratory tests and instrumental examinationgbdishing the final diagnosis and planning

the therapy are presented to the students durengubcessive years of the medical studies in

the form of lectures and practical classes in tlwical Departments.
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|zabela Grabska

PRACTICAL GUIDELINESFOR CHEST EXAMINATION

(inspection, palpation, percussion, auscultation)

1. Areas and orientation lines

4.

Inspection of the chest
symmetry assessment
chest shape assessment

infiltrations, tumours, pulsations

Palpation of the chest
infiltrations, tumours, pulsations
subcutaneous emphysema
mammary gland examination
assessment of lymph nodes

tenderness on palpation

Percussion

Types of percussion sounds

Symmetrical assessment of percussion sounds

5.

in the middle of the supraclavicular areas

on the anterior wall of the thorax, in the middfdle second intercostal space
in the fourth intercostal space, laterally to thectavicular line

in the sixth intercostal space, in the midaxillamg

in the middle of the supraspinous areas

in the middle of the left and right half of theenécapular area

in the scapular lines, two fingers under the scapamhgles
Examination of the respiratory system

Inspection:

respiration rate

breathing mode, phases of respiration
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- respiratory mobility of the chest

- respiratory labor assessment
Palpation:

- respiratory extensibility of the chest
- pectoral (vocal) fremitus

- pleural friction rub
Percussion: detailed percussion
Percuss from the vesicular sound to the dull psionssound.

Assess
- character of the percussion sound
- lungs’ lines

- mobility of the lower lines

It is possible to find lateral and medial edgeshef lungs’ apices and the lower edges on per-
cussion.
Lower lung borders:

- the right lung:

« parasternal line, the fifth rib

» midclavicular line, the sixth rib

» midaxillary line, the seventh rib

* scapular line, the eleventh rib

 paravertebral line, the tenth rib

- the left lung:
« parasternal line, the fourth rib

* midclavicular line, the sixth rib

midaxillary line, the eighth rib

« scapular line, the eleventh rib

paravertebral line, the tenth rib

Auscultation:

Auscultate the high tones with the membrane and-lawth the funnel.
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- Orientative, comparative auscultation (points eétative percussion of chest)

- Detailed auscultation:
« supraclavicular fossae

 anterior intercostal spaces in medial, intermeainal lateral parts of each space

in midaxillary line in its superior, medial andenior parts

* supraspinous areas

interscapular area symmetrically in its supemoedial and inferior parts

* infrascapular areas

Physiological respiratory murmurs:
- vesicular murmur

- bronchial murmur

Pathological respiratory sounds:

- rales
e dry rales
- sibilant rales (wheezes)
- whirring rales
* moist rales
- coarse rales
- medium rales

- fine rales
- crepitating
- pleural friction rub (pleural crackle)

6. Heart examination

Inspection

- apex beat — limited bulge of the chest’s wall, blisiduring the heart contraction near its
apex. In healthy people with the correct constarcof the chest, it appears in the fifth
left intercostal space, 1,5 cm medially to the tafticlavicular line. It is most frequently
visible and palpable, regular, covered with a mflthe middle finger and it is compatible
with heart beat rate and pulse; its left line mdtaneously the left line of the cardiac

dullness.

- heartbeat

50



- pulsation in the epigastric fossa (pathologicah}ig

- filled jugular veins

Palpation

apex beat
fremitus

pleural friction rub

Percussion

absolute cardiac dullness (soft percussion)
« superior line: upper edge of the fourth left rib
eleft line: 1,5 cm medially from the midclaviculané, almost upright
* right line: along the left sternal line
* lower line: in the fifth left intercostal space5Xkm medially to the left midclavicular
line

relative cardiac dullness (strong percussion)
« superior line: in place of attachment of the thilgs to the sternum or in the third in-
tercostal space, then it heads downwards and st oarthe fourth rib in the left half of
the chest, nearby the left midclavicular line
* left line: from the fourth rib on the right midelaular line in the left half of the
chest upright and down to the fifth intercostalcgpar the sixth rib

* right line: in the left sternal line or along thght sternal line

Auscultation

While auscultating, pay attention to heart beag eatd regularity of heart sounds. Assess the
sound volume, sonority and accentuation, interbatsveen the first and second sounds and
between the second and the following one. Seanchpiit and bifurcated sounds, accidental

sounds and murmurs.

Projection of the valves:

mitral valve: attachment of the fourth left costattilage to the sternum

aortic valve: on the sternum, at the attachmeth®third rib to the sternum
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pulmonary valve: in the second left intercostalcgplay the sternum

tricuspid valve: its projection crosses the sterritom the third left attachment to the fifth
right attachment of the costal cartilages to tleenstm

Points of heart valve auscultation (following thder of auscultating):

mitral valve: on the heart apex
aortic valve: in the second right intercostal spagéhe sternum
pulmonary valve: in the second left intercostalcgply the sternum

tricuspid valve: at the attachment of the fifthhtigostal cartilage to the sternum

Heart sounds

sound | (low, long), appears at the beginning aftreular systole. It is the result of vi-

brations caused by sudden closing of left and rgtb-ventricular valves

sound Il (high, short), audible after the end oftvieular contraction. Caused by vibra-
tions of closing semilunar aortic and pulmonaryeal immediately after ventricular di-

astole (may be bifurcated - physiology)

sound Il (soft, low), appears after about 1/3 @fstblic time. It is probably the result of
vibration of ventricular walls due to rapid fillingith blood at the beginning of the dias-

tole

sound IV appears exactly before sound I, when tleespre in the atria is high or if the
walls of the ventricles are rigid because of timgpertrophy. Filling the ventricles during
contraction of the atria causes the sound. Rasdlyaudible in physiological conditions.

All the audible sounds in the area of the heanvbenh the beginning of sound | and sound Il

are calledsystolic, while those following the beginning of sound Il abdfore sound | are
calleddiastalic.
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Matgorzata Saryusz-Wolska

PRACTICAL GUIDE TO ABDOMEN EXAMINATION

The abdomen examination includeimspection, palpation, percussion and
auscultation.
The inspection of the abdomen walis performed in patient supine position; its aim
is to evaluate:
e abdominal wall: skin and subcutaneous fat tissue, discolorasioars related
with surgery, pathological skin changes, enlargeitssand the distribution of
fat tissue.
e the shape of abdominal wall: increased or decreased circumference of the
abdomen.
Increased abdominal size is observed in:
- obesity,
- edema of the abdominal wall,
- abdominal distention,
- non-encapsulated fluid inside the abdomen cavity,
- tumors,
- hernias,
- pregnancy.
Decreased abdominal size is observed in:
- wasting diseases.

e peristalsis movements —the symptom of intestine bloating;
e pulsations
e the relations between abdominal movements and respiration

Abdomen palpation: is performed in patient supine position and eitltehis left or
right side. One should not use the fingertips dutime palpation; the hand lying flat on the
skin surface should only be used for the palpatidre pressure applied should be evenly
distributed throughout the entire hand surface, impYowards the fingertips only at times

when the abdominal masses are sought. The prestsoué not be strong and cause any pain.

53



The palpation procedure should be started at gsrdiges proceeding usually towards the left
iliac fossa.

e Palpation allows for the identification of:

- the extent of abdominal wall tension,

- diffused or local tenderness,

- abdominal masses

- the presence of fluid or gas in the peritonesltga

- the abnormalities of sensory perception in tha.sk

The abdominal wall tension is associated with thescte tone of the abdominal wall
muscles and the accumulation of subcutaneousstatdi

Increased abdominal wall tension is found in theeaaf

- accumulation of fluid or gases in the abdomiraality,

- increased muscle resistance due to diffuseaalized pain, i.e. in peritonitis.

Decreased abdominal wall tension is found in:
- wasting syndromes,

- chronic distention of abdominal wall: ascitegguent pregnancies.

In case of tenderness on palpitation the exam dhiaglude determining if the rapid
release of hand pressure is accompanied by incteéasderness compared with the pain that
is elicited by applying pressure alone. This isrBherg sign, which provides evidence of

acute peritonitis.

The presence of peritoneal fluid can be confirmsidgithe bloating/shaking method.
It involves hitting the abdomen side with the finges and sensing the pressure wave of fluid
at the opposite side.

e Abdomen percussion under physiological conditions the percussionnsbin the
abdomen is of tympanic resonance, which is relatéd the extent of gut and stomach

distension with gas.
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THE EXAMINATION OF ABDOMEN ORGANS

Liver examination

Liver percussion should determine the organ borders. The upper eeder is the
same as lower right lung border, whereas it fusi#ls gardiac dullness to the left side. The
lower liver border runs: between the tenth rib #émel eleventh rib in the right axillary line,
just below the costal chest border in the middkvicular line, in the medial line— in the
middle of the distance between the xiphoid and eoihis, between the parasternal line and

middle clavicular left line — just below the costhlest border.

Liver palpation is performed with the right hand placed flat undght costal chest
border, parallel to the long body axis, then apmypressure at the depth of inspiration in an
attempt to move under the costal border in thetrgiudle clavicular line and towards its
right side. In normal conditions, the lower livasrber is not touched. During the respiration,
the lower liver border is slightly moving down anpwards.

If the liver edge can be detected on palpation, esagiditional features have to be

determined as there are various abnormalitiesegMaith specific diseases:

e Liver border
the location and the course of liver edge to deises:
- whether it is sharp or round,
- whether it is smooth or knobby,
- the mobility of the edge,
- tenderness or pain.
e Liver surface
- smooth,
- even,
- painful
The gallbladder under normal conditions cannot &lpgied. An enlarged gallbladder
is felt as a pear-shaped formation that is condect¢he liver and mobile on respiration.
The strongest pain on palpation is related withlamked gallbladder with
accompanying Chelntgki's sign, which involves eliciting pain sensaturing inspiration

at the time of slapping patient’s right costal keard
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Spleen examination

The spleen is located under the left chest costalds and reaches the spine with is
posterior border at the level of thoracic vertebXaand reaching the medial axillary line with
its anterior border between the ninth rib and thlevemth rib. The long spleen axis runs

obliquely along rib X from the posterior and uppefe forward and downwards.

Spleen percussionis performed in semi lateral position i.e. theefrmediate position
between lying on the back and on the right sidee $itent percussion of the inferior and

anterior (directly adjacent to the chest wall) sidéspleen is performed.

Spleen palpation is performed with the right hand placed underléfecostal margin
perpendicularly to the margin while asking the ¢uaitito breathe deeply. During deep
inspiration and expiration, the fingertips are mse below the costal margin and the attention
is paid to the spleen border, which emerges over fihgertips in the case of spleen
enlargement. Under normal conditions the spleennatarbe palpated. In case of the
enlargement of the spleen, special attention id fzai

e spleen size — minor enlargement from several centimetersnasfectious diseases,

lymphatic leukemia, hemolytic anemia; marked erdargnt may reach the pubic

symphysis, as in myeloid leukemia;

e spleen surface — smooth, uneven, soft, hard

e spleen tenderness — spontaneous, i.e. in spleen infarction
Pancreas examination

The pancreas is located at the level of lumbarebesie | —II. The pancreas head is
lodged within the curve of the duodenum; its corpuss across the descending aorta and its

tail reaches the left kidney. The physical exanparicreas is difficult as the access is limited

and it is not available for percussion or palpation

The examination of the gut

The GI physical examination is commonly startedrfriie sigmoid colon. The fingers

are placed in the left iliac fossa, perpendiculaoyhe long sigmoid axis, and on superficial
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and deep palpation the sigmoid can be felt as iadsi of a few centimeter-diameter. The
upper region of the colon is examined including ¢besecutive parts of the spleen flexure,
transverse colon and hepatic flexure down towan@gscaecum. Usually, each consecutive
region is not palpable, as it is dependent on ribestine luminal distention, its wall tension

and the abdominal wall tension.
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Piotr Biatasiewicz

Clinical reasoning — quality and quantification
Skills to be mastered during classes:
. step by step analysis of a diagnostic process;emiacdata analysis, medical problems,
diagnostic hypothesis;
. determination of a symptom significance and acagsswvestigations to confirm or
reject a diagnostic hypothesis; 2 x 2 table; seitsit specificity, positive and negative
predictive value; pre-test and post-test probabilit

1. What is a clinical reasoning?

* an analytical and critical thinking ability in tlséagnostic and therapeutic process;

* away of solving clinical problems;

* an ability to use theoretical knowledge — begignwith patient’s complaints and
symptoms, forming a diagnostic plan, which wouldute in verifying the diagnostic
hypothesis and establishing the diagnosis.

2. Clinical reasoning is a cyclic process!

The doctor follows the procedures concerned with:
eliciting medical history
physical examination

accessory investigations

0N

differential diagnostics

5. establishing the diagnosis
However, this convention seems too simplified. Ulgualeviationsin history taking and
physical examination result in establishing a pmelary diagnostic hypothesis (or
hypotheses). Further action is undertaken: diagnesaminations are done considering the
presumptive diagnosis. New results that are obdameanwhile (results of the accessory
investigations, new data coming from medical histmrthe physical examination) contribute
to confirming the diagnosis or rejecting the tertadiagnosis in search for a new one. An
alternative hypothesis requires further examinatiamd results in establishing the final

diagnosis.
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This way of thinking may be presented as follows:

" patient

spontaneous information
answers to questions
physical symptoms
verifying
guestions

data
analysis

l

S~ diagnostic —
hypotheses
hypotheses
veryfication
accessory -
investigations

The presented mental process may be termed asoghkyipal-deductive one.

Various analytical methods may be used and combmede diagnostic process:

* knowledge / experience enables to recognize disgzttern” (usually used by GPs to
establish a diagnosis immediately; in this metlaodiagnostic process ends with defining
and treating the clinical syndrome, e.g. a typiclatical syndrome of pyelonephritis,
purulent tonsillitis (sore throat), acute sinusitis such cases diagnostic hypotheses are
not usually verified (except fax iuvantibus — based on the treatment results) e.g. after
successful management of purulent tonsillitis wagmicillin-derivatives, the doctor can
conclude that the disease has been caused byostepal infection. Occasionally, a
characteristic syndrome or a group of syndromeblenss to establish the final diagnosis
(a diagnostic hypothesis, which does not need tododirmed), e.g. typical syndromes
accompanyingperpes zoster infection (a sign or a group of signs, which aaghpgnomic

of a given disease).
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» systematic and detailed collection of the infonorat data (including detached or/and
atypical disease syndromes), when there are mamsgilge and equally important
hypotheses and no “dominant” diagnosis (e.g., diaggy the fever of unknown origin).

» following an established algorithm; e.g., diagngsanemia or the presence of fluid in the
pleural cavity that is accompanied by an isolatedlical problem)

3. Clinical thinking (following the scheme) — probim-solving approach

The diagnostic process should be organized angzsthlogically as presented below:

1.  Eliciting information from the patient (history syndromes, physical examination —

signs, results of available accessory investigajion

2.  List ofactivating data— all the abnormal results obtained from subjectnd objective

examinations, including medications tat have bemeived, results of the accessory
investigations, risk factors, finally, patient’sdands; it is the doctor who decides,
which syndromes can be classified as abnormal.

3. List of medical problems- the principles:

e aset of data, which (according to the diagnostjcsem to be associated with the same
pathology (what are the causes that their realioeldas not been checked)

* one or several activating data contribute to sgitire problem

» if a syndrome (activating data) can have severatcgs, it should become a distinct
problem

e each drug, risk factor or patient’s requirementudtide regarded as a separate problem

4.  Analysis of the listed problems — creataiggnostic hypothesesan attempt to explain

patient’s ailments qualified as "problems" by assig them to a given pathology,
disease.

5.  Planning actions — sort and order of accessorgstigations aiming at confirmation or

rejection of the diagnostic hypothesis.

General note:

It seems that the critical point in analyzing eickl case is to convert the activating
data into medical problems. It is obvious that wdsht, having an initially narrow clinical
knowledge, will be incapable of associating thevating data with problems and, as a result,
the list of clinical problems will follow the lisdf activating data (as many clinical problems
are considered activating data). On the other handaxperienced doctor, who knows and is
able to identify a set of syndromes that accompmiegrtain disease, will be able to link all
the activating data with one medical problem, wisbbws perfectly well how important both
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the knowledge and clinical experience (based omndising disease syndromes) is. It

markedly contributes to the advancement of therahatic process.

4. Example of a clinical case analysis

A 43-year-old patient has visited the outpatidimic
Anamnesis (history)
Main complaints: 2-weeks history of aggravating pain in the pre@dr@it, mainly in the
morning and after an irritation. Patient noticedtwcence of an increased appetite — meals
bring relief to the pain, nothing in common witheetxon. That morning an onset of a severe
pain made the patient visit a doctor. No vomitiRggular bowel movements (once in 24
hours), no abnormalities, no melaena stools. Treerded disorders occurred for the first
time in his life. He has been treated for hypeitamgthe highest measured BP value was
200/120); actually receiving metoprolol (50 mg @ fkr, orally). He was treated with
acetylsalicylic acid for abdominal pain (300 md@eR4 hr, 2 wks).
Besides:
* has smoked 30 cigarettes a day for 25 years
« family history: father after infarction at the agi58, mother suffering from peptic ulcer

» drives for a living, married, with 2 children

Physical examination:

body temperature - 36.8 C

weight — 80 kg

height - 1.76 m

nodes: NAD (no abnormalities detected)

C.V.S.: heart rate 96/min., regular; heart soundsd | normal accentuation; BP110/70 mmHg;
R.S.: respiratory rate - 26/min., pectoral/vocaniitus symmetrical, vesicular resonance,
vesicular murmur — normal;

Abd: hard, marked tenderness in the epigastriummmBErg sign positive, no abdominal
masses on palpation, tympanic resonance over th@ewdbdominal cavity - diminished
hepatic dullness, peristalsis detectable, smoogeediver protruding 2 cm below the costal
arch, Goldflam’s and Chetmeki’s signs negative.

Extremities: peripheral pulse compatible with héeeat, palpable on peripheral arteries.
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Activating data:
Anamnesis:

Abdominal pain
Hypertension
Metoprolol
Acetylsalicylic acid
Nicotinism

Father — ischemic heart disease (IHD)

N o g kbR

Mother— peptic ulcer

Physical examination:

8. Tenderness in the abdominal area — Blumberg-gigsitive
9. Board-hard abdomen

10. Tachypnoe

11. Diminished hepatic dullness

Problem list with assigned activating data:
1. Acute abdomen: 1, 8,9, 10 and 11
Hypertension: 2

Medications: 3, 4

Nicotinism: 5

a kb 0N

Family history: 6, 7

Problem analysis:

No doubt, the main problem that needs immediatgndising seems to be the set of
syndromes called ,acute abdomen” syndromes. With sixccompanying signs, a disease of
upper alimentary tract may be suspected, e.g. chabdecer, with perforation (the first of the
possible diagnostic hypotheses) due to treatmetiit mon-steroid anti-inflammatory drugs
(NAID) may have occurred.

Proceeding:

One of a readily available examination is an X-odyhe abdominal cavity, in which

the air under the dome of the diaphragm can beceteThis radiological syndrome could

confirm the diagnostic hypothesis and substantiaigation of the treatment — surgical
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intervention. However, how would a normal X-ray mireg influence our reasoning — is it
enough to reject the diagnostic hypothesis?

On the one hand, the presence of this signircamfour hypothesis (with great
probability); on the other hand, we cannot rejdgs thypothesis because of lack of this
syndrome. It is a problem: what should we do if tbsult of this exam does not contribute to

our diagnostic process?

5. Quantification in clinical understanding — vernitation of the diagnostic hypothesis:

During the diagnostic process, information is geglleincluding: patient’s complaints
(syndromes), objective signs, results of accessrayninations and tests in order to establish
the diagnostic hypothesis, then to confirm or rejecAsking the patient some questions
about certain signs (e.g. if the pain in chestsisoaiated with coughing - when pleurisy is
suspected), searching for certain signs (e.g. @aiar's sign in case of pancreas head cancer
suspicion), performing laboratory tests, image is&idor functional tests (e.g. positive
exercise test in diagnosing ischemic heart disease)usually receive negative or positive
result. The matter of the clinical understandingnsevaluation of the results, considering if it
is contributory to verification of the diagnostiggothesis. Suppose we have examined 100
patients, who were admitted with a similar clinipabblem — stomach/duodenal perforation
suspicion. In each case, a review abdominal caMiyay was performed. Results are

presented in a 2 x 2 table:

Study group — 100 subjects
air presence below the diaphragm perforation - 63 o perforation - 37
+ 50 1
- 13 36

How do we know that perforation occurred in oneugrof patients and did not occur in the
others? Based on the gold diagnostic standard,hndploratory laparotomy seems to be, a
part of patients were observed because acute albdeymelromes withdrew and they were
diagnosed in another way — e.g. gastroscopy.

What conclusions can be drawn from the performafitie clinical exams?

Perforation, the reason of this medical problemgdently accompanies such a set of
syndromes — preliminary probability of this diseasaches 63% - there are also chances that

our patient suffers from perforation, without camgyany tests.
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In how many patients the air is present below ilaplttagm?

Fifty out of 63, which accounts for 79% - it is thensitivity of our accessory examination in
diagnosing perforation (21% of patients with pest@n may receive false negative result!)
How many patients without perforation do not havs syndrome?

Thirty six out of 37, which accounts for 97% - stthespecificity of our accessory exam in
diagnosing perforation (only 3% of patients withgetforation would receive false positive
result!)

What is the probability that a patient with a pesitresult has a perforation?

Fifty out of 51, which accounts for 98% - it ispasitive predictive valuein diagnosing
perforation.

What is the probability, that a patient with negatiesult does not have a perforation?
Thirty six out of 49, which accounts for 73% -stanegative predictive value

In conclusion, the air below the diaphragm in thea){ image of the abdominal cavity
which is accompanied by typical clinical picturacreases probability of perforation from
63% to 98% and is insufficient to reject this diagtic hypothesis.

The above example shows practical application oExamination with a relatively
high specificity and low sensitivity, in verificat of the diagnostic hypothesis. Noteworthy,
the selection of a test with high specificity emabls to confirm the diagnostic hypothesis
thanks to its high positive predictive value (redally small amount of false positive results
effects in high positive predictive value). Simijaroption of a test with a high sensitivity
enables to reject the diagnostic hypothesis baseda onegative result. Unfortunately,

examinations with a comparable high sensitivity apecificity are rare.

6. Practical examples:
I. We should further analyze what diagnostic valueliagnostics of ischemic heart disease
(IHD) can be attributed to a symptom of retrostepan (burning, pressing) which appears
on exertion — with what probability, based on thygnptom, can we diagnose this disease,
keeping in mind that its sensitivity reaches 80% apecificity - up to 70% (hypothetic
values):
a) in a group of 50 men, aged over 50, IHD frequereaches 20% (hypothetic value),
estimated IHD probability in case of the particidgmptom is:
20%, 40%60%, 100%
b) in a group of 50 women under 50, IHD probabilitaeckes 1% (hypothetic value)

estimated IHD probability in case of this symptism
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1%, 3% 5%, 10%

Il. A 50-year-old woman with a positive mammograpiegult, performed after reading an
article about breast cancer prevention is seekiadical advice. What is the probability that
she really suffers from mastopathy, if breast camoeidence (hypothetic data) in this age
group reaches 1%, mammography sensitivity- 90%gispey- 80%?

1%, 4% 8%, 32%

The same situation, a woman underwent the mammlgrap a result of a breast nodule
discovered on palpation. What is the estimatedsbreencer probability if the sensitivity and
specificity of this symptom reach 70%; what is Iste@ancer probability based on a positive
mammography result?

1%, 10% 20%, 30%
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The electrocardiographic examination, performance ad analysis
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An electrocardiogram (ECG)is a recording of the cardiac electrical actiasya graph or a

series of wave lines on a moving strip of graphgpayp displayed on a monitor.
I/. History of electrocardiography

» 1887- an English physiologist Augustus D. Waller, wharked in St. Mary’s
Hospital in Paddington, London published the felgictrocardiogram of a human

being, which was performed using a capillary etauoiter.

* 1895-1901- a Dutch physiologist Willem Einthoven developled technique of
recording the activity of the heart; he introdutieel term “electrocardiography” and
assigned the letters P, Q, R, S and T to five bdedflections. In 1924 he was

awarded the Nobel Prize for his discovery.
[I/. Electrophysiological grounds of ECG

Electrocardiogram is a concise record of the chauwof@otentials during depolarization and
repolarization of myocardial cells. Electric chasge the level of a single cardiomyocyte are

as shown in figure 1.
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Fig. 1. Functional potential - diagram

Knowledge of these phenomena is essential to utashelshe characteristic picture of ECG

curve (waves, intervals, segments).

Resting potential

The interior of a myocardial cell is electricallggmative in relation to its exterior and the
potential of its interior is about —90 mV. The stat which intracellular negative ions
predominate over the positive charge outside igdahe 'cell polarization' and it is defined

as the resting membrane potential.

The resting membrane potential is maintained byusodons at a higher concentration
outside the cell and accumulation of potassium inssle cardiomyocytes. The cell
membrane is impermeable for sodium ions duringélséing state. They do not penetrate the
cell by passive diffusion driven by the gradientohcentrations. In the resting state, cell
membrane is however, permeable for potassium iodghee existing difference of these ion
concentrations between the cell interior and theaerllular space directs the diffusion
outside, counteracting the potential differencee @lference of the potential between the cell
interior and the intercellular space is maintaisadymatically — actively by Ne&K* ATP-ase,
which transports these ions against the gradieab€entrations and the potentials of electric
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charge. NAK* ATP-ase extrudes 3 Néor every 2 K that are introduced into the cell; the
3:2 ratio contributes to the generation of the memeé potential.

Action potential

The change of the membrane potential after a stisnigl called an actiopotential A

stimulus affecting polarized myocardial cell (pfojegically generated at and arriving from
the sinoatrial node) changes the membrane perntgdbil sodium ions. Sodium ions
penetrate the cell interior and decrease negattenpal to the value of about —65 mV (the
so-called threshold potential). When the valuehefthreshold potential is exceeded, sodium
channels open and the channels facilitate the réeie flow of sodium ions into the cell and
the cell is instantly and entirely depolarized.tid¢ value of —40 mV calcium channels open
and at the moment of the cell stimulation, the pt&increases fast to reach positive values

(to about +30 mV) — and the depolarizatasturs. Slow return to the initial stage is termed
repolarization.

The cardiac action potential is divided into 5 phass:

» Phase O —the phase of rapid depolarization electric excitation, decreasing

negative membrane potential to the value of ab66tmV, leads to rapid increase in
cell membrane permeability for sodium ions. The fiasard sodium current is the
main ionic shift conditioning rapid depolarizatiohthe majority of myocardial cells.
Simultaneously, the inflow of calcium ions into thell starts from the value of
membrane potential of about —40 mV. Slow inwardicah current stimulates
calcium ions release from endoplasmic reticulumctvimitiates muscle fibre

contraction.

* Phase 1 — early rapid repolarization phase depends on the inflow of chloride ions

into the cell

* Phase 2 —the "plateau” phase of the cardiac actigmotential — this is the phase of

slow repolarization. In a complicated exchangeoatiacross the cell membrane,
calcium slowly enters the cell through calcium amele as potassium continues to

leave the cell. The membrane potential remaingivels stabilized.

* Phase 3-is theterminal phase of rapid repolarization, during which the inside of

the cell becomes markedly negative. From the vafadout —65 mV the permeability
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of cell membrane for sodium decreases again arid mamp again transports Naut
of the cell and K back in.

* Phase 4 — the resting phasethe ionic pump is still active. To stimulate ttedl the

resting potential must be repolarized to the vale® mV. The level to which a cell

must be repolarized before it can be depolarizedhag called the threshold potential

and the stimulus capable of stimulating the celie-threshold stimulus.

[1l/. The structure of the stimulation — conduction system

Superior cave
vein .

2 Sinoatrial node
i Atrioventricular
e node

Left bundle
branch

___Right bundle
branch

Inferior

: " “Ppurkinje fibers
cave vein

Fig. 2. The stimulation-conduction system

Sinus node- located at the junction of the superior cavah wath the morphologically right

atrium

Atrio-ventricular node- located at septal leaflet of tricuspid valuesel to the coronary sinus

orifice.
His bundle- in the membranous part of the interventricuégotsm

Left bundle branck- is divided most frequently into 3 divisions:
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» left anterior fascicle
» left posterior fascicle
» septal — left branch extension

Right bundle branck along the right side of the interventriculartsep.

Within the action potential of stimulation — contlon system

* inphases 0, 1, 2 and 3 to the level of membratengial (-55 + - 60 mV) — the

myocardial cell does not react to any stimuli —chie refractory period

e« from =55 + -60 mV to about —90 mV — relative refmay period

» directly after obtaining full excitability near tiend of T wave, a stimulus weaker than

is normally required can depolarize cardiac cédllgs short portion ofepolarization

is called the supernormal periodlso in the second half of phase 3 there comes to

vulnerable period of repolarizatigaulnerable phase) during which a stimulus may

produce severe arrhythmias — the ventricular taatuya or ventricular fibrillation.

IV/. ECG Leads

A lead — is an electric circuit consisting of a galvantane€onnected through electrodes with

two points of electric field.

In everyday life a lead is regarded as a single EG@e (although it is a certain mental

shortcut).
Two groups of leads are distinguished: bipolar amigolar.

In case of bipolar leads both electrodes are athelthe points of potentials which are
measured. When unipolar leads are registered,iaveoslectrode is located at the site of the
investigated potential (thteacing electrodewhile the negative one - at the site distant from

the investigated tissue of zero potentiadference electrode

Standard complete ECG specifiea separate leads:

- 3 limb leads, bipolar (classic) — determinediah; 11l

- 3 limb leads, unipolar — determined as: aVR, as\F
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- 6 precordial, unipolar leads — determined asV¥

The diagram o€lassic limb bipolar leads(Einthoven’s) are presented in figure 3.

RA- i LA

-

+ +

Fig.3 Einthoven'’s triangle diagram

These leads record the difference of potentialewéen the body areas located in the same
distance (approximately) from the heart. In a stary ECG, the electrodes are attached to
forearms and lower leg, whereas during exercideote24 h Holter monitoring all the

electrodes are attached to the chest.

The colours of the lead endings and the placegtadtanent of the electrodes are the

following:
* N - black (right lower leg or the region of righttarior superior iliac spine)
* R —red (right forearm or the region of right stoter)
* L —yellow (left forearm or the region of left sHdar)
* F —green (left lower leg or the region of leftenmr superior iliac spine)

The measurement of the difference of the potenfialsV) is performed between these

electrodes:

* leadl — the difference of potentials between the eleesquaced on “left arm” and
“right arm” (LA-RA)

* leadll - the difference of potentials between the ele@sdtieft foot” and “right arm”
(LF-RA)
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» leadlll - the difference of potentials between the eletdsd’left foot” and “left arm”
(LF-LA)

(in American literature these are called; Ly, L3— from English — limb)

Unipolar limb leads (in Goldberger modification) are obtained usingpaitive (active)

electrode (one pole) attached to one of the thxgeraities (right arm, left arm or left foot)
whereas the central terminal is made by connettiegther two extremity electrodes and the
second pole of the lead far from the investigaitezlie of zero potential. These leads serve for

measuring the absolute potential at a given point.

The three extremity electrodes are attached asaislto obtain the three augmented

(unipolar) leads:
* lead aVR - the positive electrode is attachedad‘ight arm” (RA)
» lead aVL — the positive electrode is attached &o"t&ft arm” (LA)
* lead aVF — the positive electrode is attached ed'legft foot” (LF)

the “zero electrode” is an attachment of the remgitwo electrodes (and its electric

potential is zero).
ATTENTION!

All limb leads (bi- and unipolar) are in the froalane and classic lead | belongs both to
frontal and transverse (horizontal) plane; precaidjunipolar) leads are in the transverse

plane.

Precordial unipolar leads (Wilson’s) are recorded from 6 typical attachments of the

electrodes on the chest (fig. 4):
* V;—red —right side of the sternum in the fourtleinostal space
* V,—yellow — left side of the sternum in the fouirttercostal space
V3 — green — midway between ¥nd \,
* V,4—brown — midclavicular line in the fifth interdas space

V5 — black — anterior axillary line at the same leagN,
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. Ve —violet — midaxillary line at the same level as V

Fig. 4. The diagram of precordial electrode placement

Additionally:

» 7 special leadsre distinguished (supplemental attachments):

. 3leads from the cardiac posterior wall +-Wq

- 4right-ventricular leads —3#-Ver

Arrangement of special leads

* V7 —is level with \4-V¢ in the left posterior axillary line

* Vg—is level with \4-V at the left midscapular line

* Vg —is level with \4-V¢ at the left spinal border

*  V3r-Ver— mirror reflection of -V leads but on the right side of the chest.

The so-calledECG setrecords additionally 12 precordial leads (partaciylin case of
myocardial infarction — the leads are recorded itwercostal high and the leads two
intercostal spaces lower;V-Vg” — the so called higlnd the leads two intercostal spaces

lower: V;» -V - the so called loyv
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All these leads can be grouped topographicallytaag describe particular walls of the heart.

Thus:
* leads Il, Ill, aVF — “show” the heart inferior sade,
* lead V1 — “shows” RV anterior wall and demonstrates P waestg well,
* leads \b-V,4 — left ventricular anterior wall,
* leads \4-Vg and aVL — left ventricular anterior lateral wall,
* leads \lrand Vjr— right ventricle and leads”\¥/ o — left ventricular posterior wall.

Oesophageal leadare a completely different group of records (pigc multi-pole
electrode in oesophagus, which borders with leitiat at a depth of 35-40 cm from the teeth
line, an important instrument is obtained in thagdiostics and therapy of arrhythmias,

mainly tachycardia) — fig. 5.

tEREREEEERERR

A

Fig. 5. Transoesophageal ECG

Endocardiac leads(fig. 6) — obtained using electrodes inserted thiocardiac cavity during

invasive electrophysiological study (EPS)
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* HRA —recording potentials from high right atriuRA)

* EpH - recording potentials from the region of thmdle of His
* CS - recording potentials from the coronary sinus

* RVA - recording potentials from right ventriculgpex

» other leads — dependently on definite needs icdlese of the examination

Fig. 6. ECG (a record from numerous endocardiac leads)

V/. Analysis of ECG curve

Before starting an adventure with the analysis of real ECG records, the essentials of an
electrocardiographic ABC must be known. The beginnings may be difficult but...the end

crowns the work.

This is an example of normal electrocardiogram (fig
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Fig.7. Normal ECG

1/. Waves, segments, intervals (fig. 8)
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Fig. 8. Waves, segments and intervals in ECG

The ECG curve consists of repeatable elementath®QRST complexes

Each complex includes:
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al waves — each deflection of ECG curve up or down the isctelc line; the following waves

are distinguished:
- P wave— a record of atrial depolarization
- Q, R, S waves- the QRS complex — a record of ventricular dejzdsion
- T wave— a record of fast ventricular repolarization
- U wave— a record of (most probably) Purkinje’s fibrepafarization

- J point is also distinguished; it is a junction betweenSX®mplex and ST segment

b/ segments — the sections of the ECG between the waves:

- PQ (PR!) segment- it begins with the end of the P wave and endls thie onset of the
QRS complex, represents the onset of atrial rezaléon and electrical impulses
conduction from atria to ventricles, through atentricular node, the bundle of His and

Purkinje network;

- ST segment- begins with the end of the QRS complex and evittsthe onset of the T
wave, represents the early part of slow repoladnatf ventricles,

- TP segment- begins with the end of the T wave and ends wi¢ghanset of the
following P wave, represents the time during whetgctrical activity of the heart is

absent.

ATTENTION! This_ TP segment determines the level of iso&date (0 mV).

c/ intervals — include waves and complexes:

- PQ (PR!) interval — it begins with the onset of P wave and ends thighonset of
the QRS complex, represents depolarization andrbket of repolarization of the
atria and the time of the conduction of impulsesrfithe atria to the ventricles.

- QT interval — it begins with the onset of QRS complex and emitis the end of T
wave, represents the duration of electrical agtioftthe ventricules (their

depolarization and repolarization).

ATTENTION!It is one of the most important fragments of EC& e, particularly in the
assessment of the risk of sudden cardiac death!
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- RRinterval — it begins with the peak of one R wave and enitls te peak of the

succeeding R wave,

- PP interval — it begins with the peak of one P wave and entstive peak of the
succeeding P wave. When the heart rate is normahBMRR intervals are equal and

represent one cardiac cycle.

2/. Speed, path and time

A standard paper speed of ECG machin@bimmm/s(this value is accepted by the majority

of the medical world).

Fig. 9. ECG (speed 25 mm/s)

At this paper speed — within 1 second (1000 mangbof ECG paper will be used, and thus

1 mm record corresponds to 40 milliseconds (0,04 s)

In Poland the speed 60 mm/sis very frequently used during ECG recording.
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Fig. 10. ECG (speed 50 mm/s)

In such conditions 1 mm record corresponds to 2lisetonds (0,02 s). At this paper speed a

better “legibility” of the recording is obtained.

When the paper speed is known, it is easy to ettitha duration of particular electrical

events in the heart and thus the duration of waseggnents and intervals.

3/. Amplitude

On each ECG record there is a testlibration” signal. The test square wave of 1 mV
typically placed at the beginning of the ECG recoodresponds to a deflection of 1 cm above
the isoelectric line (1 mV = 1 cm). Such calibratsignal is needed to properly assess the

amplitude of ECG waves.
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ATTENTION! In case of not typically calibrated ECG recorde tfollowing formula should
be used to get the real amplitude of the given E@&e:

measuredvaveamplitude ~ measuredalibratian signalamplitude
(x) realwaveamplitude  normalcalibratian signalamplitudg10mm)

and thus:

« = measuredvaveamplitudex 10
measuredalibratian signalamplitude

4/. ECG standards

It should be remembered that the values of the tiftiration and the height of particular
ECG components are not constant but different rtiquéar leads in which they are estimated.

Usually these measurements are performed in ECKléad ll(classic)

a/ height standards (amplitude)of particular waves:

P wave — 1-2,5 mm (0,1-0,25 mV)
-  Qwave — 0-3 mm (0-0,3 mV)

- R wave - 6-20 mm (0,6-2,0 mV)

S wave — 0-8 mm (0-0,8 mV)

- T wave - 2,5-6 mm (0,25-0,6 mV)

b/ duration standards of waves, segments and intervals:

- Pwave <110 ms

QRS complex — 60-90 ms

PQ (PR) segment — 40-100 ms

PQ (PR) interval — 110-200 ms (at HF®0/min)
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- QT interval — max. 360-410 ms(at HR~ 60/min)

min. 280-330 ms (at HR~ 90/min)

- T wave —120-160 ms

5/ Description of ECG components

a/.P wave- represents depolarization of the right andd#&fum. Its ascending part reflects
depolarization of the right atrium and the descegghart of the left atrium.

Normal sinus P wave is always positive in leaddid ) and negative — in lead aVke

inclination angle of P wave electrical axis ie frontal plane isto +70.
P waves can be:

tall — they occur in subjects with right atrial hypepiny (e.g. chronic obstructive pulmonary
disease, organic heart diseases), in sympathetieraypreponderance, in coronary heart

disease and hyperthyroidism

wide (sometimes bifurcated) — in conditions leadintgfoatrial hypertrophy, e.g. mitral

stenosis, mitral regurgitation, arterial hypertensi

negative- it is always an abnormal phenomenon and indsdiu&t the stimulus has been

originated not in the sinus node but in other padamcells

invisible:

- hidden in QRS complex (e.g. during A-V nodal rhytbmatrio-ventricular nodal re-
entry tachycardia — AVNRT)

- periodically buried in QRS complexes or T waves.(& A-V 111° block)

- occur in the form of f waves (slight, irregular distions of the isoelectric line —

during atrial fibrillation) or F waves (tall, ocaurg regularly — during atrial flutter)
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b/ PR (PR) segment and interval

PR (PR) segment represents the onset of repolanzat the atria (which lasts until the onset
of ST segment) and the time of progression of tmguise from the AV node through the

bundle of His, bundle branches and Purkinje network

PQ (PR) interval represents the duration of bottalPe and PQ segment and thus

additionally the time of atrial depolarization

If a detailed endocardiac ECG record is registédeding invasive electrophysiological
study) — look at Fig. 11 —dubperiodsan be distinguished within PQ (PR) interval

PA segment (0-40 ms) — duration of intra-atrial daction

- AH segment (<120 ms) - time of atrio-ventriculandaction
- Hsegment (< 10 ms) — time of conduction in thedbeof His

- HV segment (< 55 ms) - time of intra-ventriculandaction (within Purkinje

network)
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Fig. 11. ECG (I, aVF, V1, V6 and endocardiac leads)
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PQ (PR) interval should not exceed 200 ms (atH® min) and be& 170 ms in children; in
tachycardia > 90/min the PQ (PR) interval uppertlimishortened a little.

The shortening of PQ (PR) intenvall10 ms allows easier recognition of atrio-ventacu

conduction (e.g. in pre-excitation syndromes).

Prolongation of PQ (PR) interval > 200 ms allowsdoognize impaired atrio-ventricular
conduction (that is A-Vblock, hidden block!).

ATTENTION

-It seems to be more justified to use the nBRasegment / interval (instead of PQ), because

Q wave is often absent and R wave should be praseath lead of normal ECG.

-According to many authors the most acceptable ulppé for PQ/PR interval is < 220ms.

c/. QRS complex

The QRS complex, which is calleéntricularrepresents depolarization of the right and left
ventricles. The QRS complex nomenclature requietailéd explanation:

- each positive upright deflection is called R wabere may be several of these (the second

positive deflection in the ventricular complex @led R prime (R’) and so forth)

- the first (before R wave) negative deflectiorrtatg the ventricular complex is called the Q
wave and is present in leads: |, aV1 are\W

- each next (following R wave) negative deflectiniventricular complex is called S wave
(there may be several of these). Subsequent negigilection after R wave is called S prime
(S’) and so forth

- if the ventricular complex (QRS) does not havgatere deflections at all, it is called type R

complex; if there is no positive deflection — italled QS complex (e.g. healed infarct).

- small waves (with low amplitude) in the ventriautomplex are identified by lower case

letters (q, r, S)

- large waves (of high amplitude) in the ventric.ldamplex are identified by upper case
letters (Q, R, S)
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Exemplary descriptions of various shapes of QRSptexes are presented in fig. 12

T oes| T oes | er
Fig. 12 I ! < v
' N
Examples of QRS complexes —\/‘"
-RSR' : r"-'. rSR'
= |
i !
g i
H "
| 1
|
L L || RSRS’
| t |> =y
If the sum of positive (R) and i b 1
negative (Q, s) waves is positive -
the QRS complex ipositive

(upright); if the sum is negative — the QRS cbrﬁpin’mvérted 'if thiew siliJrrﬁidi‘wpositive and

negative deflections is equal — this isemjuiphasiccomplex (partly positive, partly negative)

In precordial leads (V- Ve) a characteristic progression from inverted tatpascomplexes
is observed and thus gradual progression of R wanveésegression of S waves is observed.
Levelling of the amplitude of S and R waves is llgdaund between the position of the

electrode ¥ and V4.

Increase in the amplitude of R waves in limb arigentricular leads — is observed in, e.g.

left-ventricular hypertrophy and in the case of@iomal conduction within the left branch of

bundle of His. Increase in R wave amplitude in tigbntricular precordial leads occurs, e.g.
in right-ventricular hypertrophy, in posterior avgterolateral myocardial infarction, in

impaired conduction within the right branch of blendf His.

Small narrow Q wave<0,03 s) is present in the majority of leads: tdld always be present
in the leads: I, aVL, ¥, Vs, whereas its presence in-V3 leads is abnormal. Thus, Q wave is
considered to be pathological if it is observe¥{nV;leads and if it lasts > 30 ms (0,03 s) in

the remaining leads.
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ATTENTION!

- The presence of deep Q wave and short R wdeadn |l may depend on high positioning
of the diaphragm, that is why in the case of diagicadoubts ECG should always be
recorded at the pick of inspiration; if these weree to changes in position, then during deep
inspiration the amplitude of Q wave will decrease@ wave will disappear) and of R wave —

will increase.

- A notch on the ascending arm of R wave, the sedddta wave represents the
preexciation syndrome and indicates depolarizatbpart of the ventricular muscle through

an additional atrioventricular pathway (Kent's buadMahaim’s fibres.

- While analysing the QRS compleentricular activation time is also estimated, i.e. a
negative vector or intrinsicoid deflection. It is the time from the onset of the QRS comjolex
the peak of the R wave (fig.13).

Fig. 13. Determination of the negative vector

This negative vector is an exponent of the conduatate and the thickness of myocardium; it
is different for the right<{ 35 ms) and left{ 45 ms) ventricles. Prolongation of ventricular
activation time is useful in diagnosing branch kkas well as myocardial hypertrophy.

d/. Junction point J
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The name originates from English and means thdipmbetween the QRS complex and the
ST segment. In normal ECG, the J point should b#hernisoelectric line (maximum 1 mm
above or below this line).

ATTENTION!Higher deviation of the J point in precordial lea@®metimes also in limb
leads) with accompanying concave elevations ofegient in these leads may be observed

in healthy subjects and is called premature ventacrepolarization syndromet can lead

to diagnostic mistakes and “over-diagnosis” of mgnatial infarctions (STEMI — ST elevation

myocardial infarction).

e/.ST segment

The ST segment represents early (slow) phase ofaepation of the right and left ventricles.
In normal ECG records, ST segment is flat (isoeleet max. — 0,5 depression, + 1 mm

elevation); leads M¥V3are an exception — where ST segment elevationezhr2 mm.

ST segment appearance can vary:

horizontally in isoelectric line (STANDARD!)

horizontal depression of ST segment (typical foooardial ischaemia)

- down sloping depression of ST segment (typicahigocardial ischaemia and

overloading of the given ventricle)
- slanting upwards depression of ST segment (makidgariant of the standard)
- slagging depression of ST segment (over dosaggibélis)

- concave upwards elevation of ST segment (typiagbfemature ventricular

repolarisation syndrome)

- ST segment elevation, convex upwards (Pardee’s wabaracteristic in STEMI
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The assessment of the ST segment is particulapgitant in the analysis of myocardial
ischaemia; due to common prevalence of ischaenaid desease and its share in morbidity
and mortality in the Polish population, various &fment appearance in this pathology is
presented in fig. 14.

L L / \ nSTEMI/UA.

Fig. 14 The shape of ST-T comlexes in ischaemia

f/. T wave

T wave represents the final (abrupt) phase of i@nér repolarization. In majority of leads
the T wave is positive (deflected above the isdgteline), negative in aVR lead (and often

in V,, flat or shallow — negative in lll, aVF, less fremtly in a VI lead.

Other variations of this shaping that particulatgur in pathological conditions are:

T wave flat (isoelectric) in physiological conditi® found in leads: Ill, aVF, aVL

- T wave negative — in physiological conditions foun@&VR lead and often in lead

V1. in pathological conditions it is typical of coragdneart disease
- T wave two-humped
- T wave biphasic (usually - +)

- T wave sharply peaked, tall (characteristicallpaute coronary heart disease and
hyperkalemia)
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- secondary changes of T wave (abnormal repolarizaésulting from artificial
stimulation, disorders in intraventricular condoatior the presence of additional

atrium-ventricular pathway

- alternating T waves

ATTENTION!

Positive T wave in aVR lead is an abnormaléyg. it is observed in extensive anterior or

anterolateral myocardial infarction).

g/. U wave

This wave probably represents Purkinje cells rapmdtion; according to other authors it is an
expression of papillary muscles potential (durihgpld inflow).

U wave is not always present in ECG and is besleisn leads V-V Usually, it is positive

and its amplitude does not exceed 3 mm.

h/. QT interval

The QT interval is the sum of the time of QRS caempST segment and T wave duration.
The time of its duration outstandingly depends eartirate and thus the determination of its
absolute value may be burdened with an error; ltwes the heart rate is the longer the QT

interval and vice versa — the faster the hearttheteshorter the QT interval.
Hegglin and Holzmann formula is one of the waysadlzulate QT interval:
QT = 0,39 xVRR (+ 0,04 s)

The QT interval is slightly longer in women, in dduand in the sympathetic nervous system

preponderance. Frequently the following determoretiare performed:

- corrected QT interval (QTc) —acc. toBazett’s correction

_QT(ms)

60
HR

- QT interval dispersion— that is the

QTe
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difference between minimum and maximum value ofi@@&rval in 12 ECG leads

An abnormally prolonged QT interval is a very dibing electrocardiographic phenomenon
because it can suggest the occurrence of dangeeotrscular dysfunction (VT/VF), which
results from “R on T phenomenon” [an extra systatgeting at the region of T wave peak,

that is at the vulnerable phase; may be a trightreoheart “electric storm”]

Many factors can prolong QT interval:

physical exercise

- myocardial ischaemia

- hypokalemia, hypomagnesemia, hypocalcemia
- alkalosis

- hypothermia

- drugs (antiarrhythmic! — particularly gr IA and,lthacrolide antibiotics,

antihistamines, antidepressants and other)

- congenital long QT syndromes (LQTs- resulting fritva pathology of potassium
channels or sodium cardiomyocytes)

6. Frequency — heart rate

The heart rate expresses the number of myocarmlidtactions per minute.
To calculate heart rate, a certain mathematicarie$hould be undertaken. So (fig.15):

- firstly — look thoroughly at the ECG, that isthé graph paper; the smallest squares have
the sides of 1 mm length and then bigger griddaraed out of them of 5 mm length
[horizontal and vertical lines, i.e. 200 ms, beeaasthe paper speed 25 mmsl mm =

40 ms.]

- secondly — if we want to know the number of h&adts per min, the number of such 5

mm paper grids coming out within each minute meastaunted:
= 1 grid (@' 5 mm) comes out within 0,2 s

= 5 grids (&’ 5mm) will come out within 1 s

89



= 300 grids (&’ 5 mm) will come out within 1 min (3dM2s=60s=1

min)

- thirdly — the number of these 300 grids dividedHy number of 5 mm grids between

the successive RR waves gives the heart rate.

i s
gt S s N s ) St i e e

Fig. 15. The record of ECG (Lead II)
Heart rate = 300/min: 4 = 75/min

Of course, at the paper speed of 50 mm/s — betemuee600 grids of 5 mm side is printed
within one minute — to calculate heart rate, 608usth be inserted into the numerator of the
above formula and it should be divided by the nuntb& mm grids between the successive

R waves.

Another way of calculating the rate is to divide time unit by the length of a single cardiac
cycle (RR interval). Considering the same exanmges (i.e. 1 min) should be divided by 0,8
S (4 grids of 5 mm side = 20 grids of the side afrh = 20x40 ms = 800 ms = 0,8 s).

Heartrate= ﬂ =75/ min
0,8s

If (in this ECG) 1 evolution lasts 0,8 s and in®there will be 75 cycles/min thenin 1 s:
1: 0,8 = 1,25 cycles per second (that is 1,25 Hz).

In everyday practice, a special cardiologic scidel6) is used, which demonstrates the heart
rate with satisfying precision [based on the distalbetween a few (2-6) successive RR

intervals].
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Fig. 16. A photograph of a scale

The last remark!

While estimating irregular rhythm (e.g. during arfibrillation) the minimum, maximum and

mean values must be given.

7/. Cardiac electric axis and its determination

The heart is a peculiar generator of current, wisassociated with the creation of the
electric field. The electric field is spatial aridi$ its description using a vector requires a
three-dimensional co-ordinate system. Mean vedttreventricular system (QRS complex)
is the resultant of the activation vectors of theiventricular septum, cardiac apex, inferior

wall and free RV and LV walls (these in turn are thsultants of local summation vectors).

However, in everyday practice, the projection ofSQfdmplex vector on the frontal plane
supplies sufficient information; thus when we spabkut cardiac electrical axis we actually

speak about its component in the frontal plane.

In clinical practice, cardiac electrical axis cand®termined in different ways:

+ the system of typical QRS deflectiomsleads I, Il and Il can be useful for

characterizing particular intervals of the axis

» based on the Einthoven’s triangle (fig. 17)
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Lead! |

(e =

e

Fig. 17. Einthoven'’s triangle

This triangle is oriented in the space in such @ thiat its sides run the axis of classic leads: |
(0%, 11 (=60%, 1l (+120°). The signs (+ and -) are marked on this triaagle point zero of

the lead axis (in the middle of each side). To wheitee the direction of the straight line two
points are always needed and thus the same nurhblaseic leads is necessary to determine
cardiac electric axis. Most frequently leads 1l dm@re chosen. Then, the values of R waves
(positive) and Q and S waves (negative) are sumiiext, the calculated values from the
middle point of lead axes | and Il are shiftecbitite proper direction (preserving the signs +
and -). Finally, perpendicular lines are drawn tigio the ends of segments marked on the
triangle sides and the points of their crossingaeine the mean vector of QRS complex

axis.

« based on the circle of Carbdf' way) (fig. 18)
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Fig. 18 The circle of Carbera

It should be remembered that the cardiac axisoiréximately) parallel to the axis of the

lead in which main deflection of QRS complex is inggest;only the absolute value of this

deflection is considered. Precision of this mettsodot high. Most frequently, determination

of the range of values in which the cardiac axiagtuded, is a success.
« based on the circle of Cabrerd“(2vay)

Remember that the cardiac axis is perpendicultra@xis of the lead in which the sum of

positive and negative deflections equals zeroq@idse to zero).

In healthy subjects the direction of the cardiacelcal axis is in the range froml ® +9¢
(normal QRS axis. If the electrical axis is in the range from $86 +180, it is calledright

axis deviation; when the electrical axis is in the range from®-9@ it is calledleft
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axis deviation However, if the electrical axis is in the rangeni —9¢ to +180 — it is called

indeterminate electrical axis

Figure 19 shows a system of limb leads in
frontal plane with the presentation of angle
values and 4 ranges of the axis — normal
QRS axis, left axis deviation, right axis

deviation and indeterminate axis.

Fig. 19. Presentation of the axis of limb leads system

* the electrical axis can be determined using leaasllaVF which are

perpendicular to each other. Each axis from thaquaar leads has positive or negative field.
The positive field of lead I is in the range frof@0* to —90 — right half of the circle. The
negative field — the left half of the circle, rasdeom -98 to +90. The positiveield for aVF
lead forms the lower half of the circle and theateg field — the upper half. Thus, while
assessing QRS complex deflections in these twe]aetdill be possible to determine in
which part (Qquadrant) of the circle the cardiactleal axis is. If the predominant deflection
of QRS complex in lead | is positive — then (sge 20) the axis is in the range from normal
to left axis deviation, that is from +9é —90. If, simultaneously, the dominating deflection
of QRS complex in aVF lead is positive, then theliza electrical axis is in the range froth 0
to +9¢ — normal QRS axis. If QRS complex is positivedad | and the negative phase is
predominant in lead aVF — the cardiac axis is idetlin the range fron@o -9¢ — it is left
axis deviation. It also should be decided whethisrpathological (range from —3@ —908)

or not. This can be settled looking at lead IQRS complex is positive — the axis is in the
range 8 — 30 — left axis deviation. If QRS complex in leaddlriegative — it is the
pathological left axis deviation. If however, QR&mplex in lead | is negative, the cardiac
axis is in the range of right axis deviation andeiterminate axis. The indeterminate axis {-90

to —180) will be recognized when simultaneously, QRS caryi$ negative in aVF lead. If
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QRS complex in aVF lead is positive, the cardias @ill be in the range of right axis
deviation (+98 to +180).

* in_modern ECG equipmerthe values of axes, P waves, QRS complexes avavé&s

are calculated on the record.

Cars:
Toch.

Fig. 20. Examples of QRS axis: A - normal axis B - left axis deviation

Fig. 20: record 2A- lead | — QRS complex is positive, lead aVF -6 algsitive — cardiac axis

in the range from®to +90, that isnormal QRS axis precisely +6%(as calculated bg

program in ECG apparafus

record 2B lead | — QRS complex is positive and aVF — negati this means that the cardiac
axis is in the range fromP@ —90, thus in the range ¢éft axis deviation; it must be
determined whether it is a pathological left axasidtion; cardiac axis is positive, in the
range from Bto —30, when QRS complex is positive in lead Il — thesagirecorded as “left

axis deviation” without an adjective pathologicas (calculated by a program in ECG

apparatus: -2)3
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ATTENTION Determination of electrical axis is made easiethyy following observation:

» if the predominant QRS complex deflections inddaahd Il are directed to each

other — it is a right axis deviation,

» if the predominant QRS complex deflections in |dadsl 11l are directed apart, the
electrical axis is deviated to the left.

Interpretation of cardiac electrical axis deviation

in healthy subjectsthe electric axis deviation is in the range froha+9¢

» left axis deviation (QRS complexes shaped divergently — “apart”) caoltiserved:

when the diaphragm is positioned highg. in pregnant or obese subjects), in left

ventricular hypertrophye.g. in arterial hypertension, in organic heasedses leading

to left ventricular hypertrophy, in primary hypenphic cardiomyopathy) and

abnormal intraventricular conductidblock of the left branch of the bundle of His,

left ventricular block)

* right axis deviation (QRS complexes in leads | and Ill are directedacheother —
deep S waves in lead | and tall R waves in legdtiturs: when the diaphragm is
positioned low(in tall, slim subjects), in right ventricular hesprophy(in chronic cor

pulmonale, in organic heart diseases burdening vightricle, acute cor pulmonale

(eg. pulmonary embolism) and in anomalous intravesiair conductior(right branch

block of the bundle of His, left posterior fasci&ublock)

Estimation of heart position in chest

While assessing cardiac electrical axis, it shda@ldemembered that it is not anatomical
position of the heart in relation to chest wallattis being described, but the course of a
minute QRS vector. However, in the heart of headthlyjects the direction of the vector is
similar to the long anatomical axis; thus on theidaf QRS complexes shape (if other factors
are not considered, e.g. left ventricular hypetsopr left branch block of the bundle of His)

the position of the heart in the chest may be eudiy concluded.
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The estimation of heart position in chest may bei@@d out on the basis of the shape of

dominating QRS complexes deflections in leads aMd @/ F(the picture of QRS complexes

is similar to QRS complexes in leads | and IlI).

In vertical position-in aVL lead, a deep S wave is predominant araV/in lead is similar to
QRS complex in Yor V, lead and in aVF — to 3Vs.

In semivertical positior in aVL lead QRS complex has low amplitude and\Vit lead — tall

R wave (QRS complex is similar to QRS complex adI&s-Ve)

In horizontal positior- in aVL lead, a tall R wave is predominant andW¥ lead — deep S
wave (QRS complex in aVL lead is similar to QRS ptew in lead \ or Vg, while in aVF
lead — to \{ or V,)

In semi horizontal positior in aVL lead, a tall R wave is predominant andW¥ lead —

QRS complex has low amplitude (QRS complex in a&ddlis similar to QRS complex irsV
or Vg)

In indirect or obligue positior both in aVL and aVF leads QRS complexes ardipesand

similar to those in leadsyVs.

Changes of heart position round its long axis — r@ttions

These are determined in precordial leads on this bathe R and S waves ratio. Usually in

precordial leads Yand \, R wave appears to be equal to S wave.

» the shift of “rightventricular” picture more to tmght in the band of precordial

leads (deep S wave up t@, W) proves the rotation of heart anatomical axiheo t

right — dextrogyration

» the shift of “leftventricular” picture to the leftall R wave also in V'V, — proves

the rotation of heart anatomical long axis to #fe- sinistrogyration

» when the apex of the heart is close to the frodeeper Q waves are observed in all

limb bipolar leads

» when the apex of the heart is displaced backwatte presence of deep S wave is

observed in all limb bipolar leads.
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VI/. Equipment and conditions of normal ECG record

Modern ECG machines use the latest achievememrigecifonic engineering and electrical
engineering — they are peculiar computers capdbiecording and processing huge amount
of data. An example of a currently used ECG deidqaesented in fig. 21.

Fig.21. ECG recording device

Recording an ECG

The ECG should be performed in the conditions, Wigicarantee the best quality of the
recording. The room should be protected with aispscreen (Faraday cage) against
electromagnetic interference. A bed should be cambte, long and wide enough for the

patient.

To decrease electrical resistance between thenpatakin and the electrodes — electrode jelly
is rubbed into the skin under the plates. Theseeglaan also be moistened with gauze pads
with 0,9% NacCl or water.
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Having been attached to proper places on the sheéfstce and on limbs, the electrodes are

connected to the plugs and cables according taictdbelling.

During ECG recording:

* the patient should stay relaxed, the muscles natdtentense and he/she should
breath quietly

» sometimes the ECG record is performed from padiciélads on the peak of deep
inspiration, when the heart changes its positioiménchest, the tension of the vagus
nerve decreases (particularly when negative T amg@s are registered in leads
I, 11l and aVF then this picture should be verifien inspiration)

» two basic paper speeds are used — 25 mm/s (comraocodypted standard) and 50

mm/s.

The most frequent causes of abnormal ECG curvesfdats) are as follows:
* muscle tremor (fig. 22)
» alternating current interference (fig. 23)
e dirty skin
* loose electrodes
* intense breathing movements
* touching metal elements with a hand or a leg

» improper calibration of the ECG machine

changeable paper speed
ATTENTION!

Wrong attachment of electrodes and changes in ¢eloticables can be the cause of an
improper interpretation of ECG!!!
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Fig.22 Deformation of ECG curve as a result of muscle tremor
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Fig. 23. Deformation of ECG curve as a result of interference of current
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VII/. Normal ECG curve

The correct ECG recording is a graphical represiemtaf the bioelectrical currents that are

generated by the myocardial cells in healthy subjém. 7)

Fig. 7. Normal ECG

Superior peacemaker, that is the sinus node csrmtojsiological electrical function of the
heart. If every successive cycle of cardiac pertoroe (including depolarization

/repolarization of atria and ventricles) is ini@dtby the sinus nodenermal cardiac rhythm

is called sinus rhythm

The following criteriamust be met to consider the sinus rhythm normal:

1/. P waves — are of the sinus origin if:
» they are positive in leads Il and Il (and ig)V

» they are negative in aVR lead
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their electrical axis is within the range frofht® +75 (most frequently from +30

to +60)

2/. P waves demonstrate a close relation to QR®$lex®@s, that is frequency P = QRS

frequency and interval 120 ms < PQ (RRPO ms

While analysing each ECG record, strictly deterrdinaeder of activities should be followed:

to establish whether P waves are present (an@yfdhe of sinus /extra sinus origin)

to estimate the association of P waves with QRSpbexes and the sequence of

ventricular beats
to determine the heart rate and rhythm, electaga and position
to evaluate ST-T changes

to name the recorded arrhythmia and conductiomiidiahces.

Estimation of ECG can be more thorough by presgritewis’ diagram (fig. 24)

This diagram enables to determine in a clear way:

and /or

e pacemaker location
e course of excitation

+ conduction block

A-V \

[

Fig. 25. Lewis diagram
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While describing the ECG record from fig. 7, it sltbbe stated:

Regular sinus rhythm of the frequency 62/min with mrmal atrio-ventricular
conduction. Normal QRS axis, heart position indiret No ST-T changes, without

arrhythmia and conduction disturbances.

To end this adventure with electrocardiography, we hope that the future doctors will not

have any problemswith ECG records!

We also hope that the doctors will always be able to solve even the most complicated

electrocardiographic puzzes.

AUTHORS
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Maciej Morawski

The procedures at the site of aroad accident

A witness to a road accident is obliged to helpuiotéims with the best of his abilities and

available resources.

1) The witness should stop his vehicle at the siteaofoad accident, turn on the
emergency lights and place the emergency triargiél the vehicle.

2) Secure the crashed vehicle — it poses a dangtret@ictims and the rescue team,;
remove the key from the ignition switch, lift tharid brake, extinguish cigarette ends.

3) Call paramedics— 'Pogotowie Ratunkowe' (the timhdransport to the hospital is
crucial for the survival of patients with a hemaye).

4) Life support should be provided first to the wies with most severe injuries who are
unconscious (persons calling loud for help are cons and apparently can breathe).

5) If there is no breathing and no carotid pulse, Wieém should be taken out from a
vehicle with special attention being paid to a gaesinjury of the neck spine, by putting
our hands under the victim's arms and placing kadhover our chest. If a blanket is
available, it may be rolled and placed around tekrwith the ends crossed over the chest
and placed under the armpits.

6) Then, the injured subjects must be carried out snsafe place, best if arranged with
four persons: one taking care to stabilize the nankther stabilizing the shoulder girdle,
the third — pelvis and the fourth - legs.

7) The resuscitation should be started immediatedr #dying the injured person flat and
avoiding raising the head backwards to clear aspge.

8) If the injured subject is conscious, he shouladtdied out of the vehicle as described
above and then bleeding control and fracture stalbibn should be provided.

9) The access to the site of injury should be gaiedothes must be cut off and the
evaluation of bleeding type: venous (slow bleeding)arterial (bright bleeding under
pressure) must be performed.

10) The wound is to be sealed with a sterile gauzsspire dressing (cotton wool must not
be used to cover the wound) and then tied with &gedwhich is sealed tighter in case of

arterial bleeding; if the dressing soaks with bloaother layer of gauze should be applied
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with increased pressure. If the bleeding wound s#enot be wrapped with a pressure
dressing i.e. groin, chest surface, neck, it shbeltield with the rescuer’s own hand.

11) A broken lower extremity should be stabilized withapping one leg with another at
the level of the ankle, knee and thigh.

12) A broken thigh should be stabilized with a stiakrail reaching from the ankle to
above the hip.

13) A broken arm is most conveniently bandaged witle forearm being flexed
perpendicularly and tied to the chest.

14) In case of open fractures the stabilization ispassible and should not be attempted.
Fractures and dislocations must not be independerghaged.

15) In bleeding patients, a plastic cannula of a ladg@gneter should be fixed in a vein
while the vessels remain extended.

16) First aid kit in car should include:

gloves sterile gauze
bandages scissors
sticking plaster a torch

a plastic cannula rails
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Jan Ruxer

The assessment of essential vital signs

Pulse

Pulse pulsug is defined as a visible or palpable moving wakéhe arterial wall. It is
caused by the changes in blood pressure of thenelhat is ejected from the left ventricle
into the previously extended aorta in a form of giavhich moves along the stream of blood
and distally along the arterial walls.

The examination of pulse is performed by palpatising three fingers (from the
second to the fourth) along the course of an artesy optimal conditions, the artery should
be pressed against a hard tissue as bone or gartildne pulse is palpated usually on the
radial, carotid and femoral arteries. The diffeesion symmetrical arteries, excluding rare
inborn anatomical defects, always indicate an ababty.

Regarding the volume, pulse types are divided prtuminent pulsus altuy small
(pulsus parvusand filiform (pulsus filiformig. The pulse may be markedly tense or hard
(pulsus durusor soft pulsus molliy which is associated with the constriction foafethe
left ventricle, the volume of blood in circulati@and arterial wall resistance. Regarding the
velocity of arterial volume load and the rate &f decrease, the pulse is divided into fast
(pulsus celexor slow pulsus tardustype. The pulse can also be described as ref(plalsus
regularis) or irregular (arrhythmia). Irregularity of pulse healthy subjects, usually in young
persons, may be connected with the breathing @rudebe decreased at the end of expiration.

The normal pulse rate is equal to the heart rateetiveen 60 to 90 beats per minute.
Accelerated pulse rate (tachycardia) is a physioc&gcondition during digestion, physical
exercise and increased temperature of the environrDecreased pulse rate (bradycardia) is
common and normal during sleep, in well-trainedjsctis and occurs in the case of increased

vagal nerve tone.

Heart rate

Assessment of heart rate has been discussed chalpéer on chest examination.
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Respiratory rate and patterns

The normal respiratory rate is between 12 andyt8s per minute. The accelerated
respiratory rate is termed tachypnoé&, whereas asect - bradypnoé&. Definite lack of
breathing is termed apnoé. The inspiration phasdightly shorter than the expiration one
and the ratio of these phases is 4:5.

The patterns of respiration include chest and atdal patterns of breathing. The
first, common in women, is associated with rib nmoeats; the other pattern is more typical
of men and is connected with the predominant roteediaphragm.

The normal breathing pattern is regular. The atteabnormal patterns of breathing
include Kusmaul, Biot or Cheyne-Stokes breathingepas.

The respiration may involve the accessory regmiyanuscles or respiratory motion of
intercostal spaces, which are considered objestoyes of dyspneadyspnog The dyspnea or
the feeling of lack of air may cease after assuremagt position, which is a sign oftopnoé

Arterial blood pressure

The arterial blood pressure (BP) is connected wWiéhforce, which is exerted by the
blood volume on the walls of the arteries. The lefeBP is dependent on two factors: the
heart minute ejection volume and the elasticityadérial walls. Other factors affecting BP
include: the volume and viscosity of the blood, ypasition and emotional state. The BP at
the top of pulse wave (due to the constriction efrh ventricles) is called systolic BP,
whereas the respective one during the diastolalisccdiastolic BP. The difference between
systolic and diastolic BP is defined as amplitud@use pressure. The upper normal level of
BP according to World Health Organization is 140/ Hg. Arterial hypertension is
diagnosed when the resting BP exceeds 160/95 mnilkig.values that fall between these
two are termed borderline arterial hypertensionvéxd BP is diagnosed if BP is less than
100/60 (in patients under 41) or below 110/65 (a4®). The normal values discussed above
are the values of the so-called essential BP, wisicheasured in the morning, after half an
hour rest in a lying position. BP measured in othiemumstances is termed as incidental BP.

BP is measured with a sphygmomanometer and theee tlaree types of
sphygmomanometers: mercury, clock (string) or ebait with the type specific advantages
and disadvantages. Mercury sphygmomanometers armdst reliable type. They include a

cuff, rubber connectors with a pump and the meagudevice. The width of the cuff is



associated with the diameter of the patient’'s amdé€r for a thicker arm). The standard width
of cuff is 12-15 cm for an adult person, whereasaveer cuffs are used for children.

There are three methods of indirect, non-invage assessment: palpation (Riv-
Rocci method and the respective abbreviationseddmames — RR, are used to refer to BP),
auscultation (Korotkov method) and the oscillatargthod, which is rarely used in clinical
practice.

The first two methods require using the cuff tisaplaced on the arm just above the
elbow so that the cuff surrounds the skin abovehitzehial artery. The common errors in
measuring BP include misplacement of cuff (metaldha or strip above the artery). The cuff
should be placed on the arm with lesser musculamisiglly the left. The properly placed cuff
is then pumped up under the control of the pulsehenradial artery. The air should be
pumped up with extra 20 mm Hg, following the timepulse disappearance, then slowly
released and the systolic value is read out attithe of the appearance of pulse in the
methods involving palpation of radial artery. Iretmethod that applies auscultation, the time
of pulse disappearance is found using the stetipesd®P value at the moment of first tone
recognition is termed the systolic BP, whereasakle observed at the time of the tone
disappearance is termed diastolic BP. The lattena@iabe determined with palpation and the

method of palpation produces the results that@awer than systolic values by 5-10 mm Hg.
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Pawet Kolasiski

Basic Life Support

European Resuscitation Council 2005

Basic Life Support means saving lives by maintagjnairway, supplying ventilation
(rescue breathing by blowing air to the victim’'s uttg and supplying circulation (external
cardiac massage — chest compressions) performbdwiadditional equipment. It is the first
step in cardio-pulmonary resuscitation (CPR) thadusd be initiated by bystanders and
continued until qualified help arrives. Next stspAdvanced Life Support (ALS), which is
performed by medical services.

People with cardiac arrest (CA) need immediate CPRst aid means BLS that is started by
witnesses before the emergency service arrivaliartie key action in achieving patient

survival.

Basic Life Support sequence:
PATIENT UNRESPONSIVE

Call for help

Open the airway

NO EFFECTIVE BREATHING

Call 112 (can be 999 in Poland)

Perform 30 chest compressions

Continue the sequence:
2 rescue breaths, 30 chest compressions



Detailed BLS scheme:

1. Ensure the safety of the rescuer, victim and wgess

2. Check if the victim is responsive: shake victinf®slders and shout.

3. A/ Yes: leave the victim without changing positi@ssess regularly.

B/ No: call for help; position supine, open thenay (tilt the head gently by pressing
the forehead and lift the chin).

4. After opening the airway assess effective breatflmgk for chest and upper abdomen
movements, hear for breath sounds, feel for expatied The assessment must not
take more than 10 seconds.

5. A/ The victim is breathing effectively: use recoy@osition; go or send somebody for
help. B/ The victim is not breathing effectivelgo or send somebody for help; come
back and initiate chest compressions (kneel besidesictim, position your wrist in
the middle of the sternum, place the second wrighe first one and depress sternum
4-5 cm at a rate of 100 per minute while keepingryghoulders straight).

6. Alternate chest compressions (30) with rescue bsef) (to give breaths open the
airway — tilt the head gently, lift the chin, ocdkithe nose with the hand pressing the
forehead, ensure a good mouth to mouth seal amd stieadily about 500 ml of air
within 1 second).

7. Continue BLS until: A/ the victim shows signs &) B/ qualified help arrives,

C/ you are exhausted.

REMARKS

1. Airway occlusion despite of the opening maneuvéhsng head and lifting chin) is

usually associated with foreign body in the pharyiaxynx or the trachea (Foreign

Body Airway Obstruction - FBAO).The most common cause is food (meat). Partial

obstruction when victim is able to speak, breath eough demands no help. Total
obstruction demands immediate rescue action: ASdous victim - hit between
scapulae with the wrist (5 times) if not effectivee compressions of upper abdomen
(with the fist between umbilicus and xyphoid pragebe second hand placed on the
first one, standing behind the victim and pushing ino direction to the heart -
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Heimlich’'s maneuver); B/ unconscious victim — sepiposition and BLS are
necessary. Do not sweep the oral cavity wheroredn bodies are visible.

. Compressions only CPRBecause some rescuers are reluctant to perforathato-

mouth ventilation (especially when unknown victims)is worth finding out that
compressions alone may be equally effective irfitlseminutes after CA in adults (in
cases when asphyxia is not the cause of CA). Itmportant to know that
compressions only CPR is better than no CPR, eshegihen it is combined with
airway patency, which offers some air exchange.

. CA in asphyxia. This mechanism of CA concerns victims of traumaisgning,

drowning and children. Modification of BLS consisdf: A/ performing 5 rescue
breaths before chest compressions; B/ going on ®It8 for one minute before
calling help.

. CA in children. Many potential rescuers do not help children bseeof fear to hurt

them. To simplify CPR education, one must reallzat adult BLS scheme is much
better than doing nothing and a rescuer, who ignaited in Pediatric BLS may use
the adult BLS sequence.

. Signs of agony, very weak or rare breaths are NGORRECT, EFFECTIVE
BREATHING.

. DO NOT PRACTICE Esmarch's maneuver, precordiabhid checking carotid pulse

during BLS.
. Recovery position.ERC guidelines: a/ take the victim’s glasses bffkneel down

beside the victim, make sure the victim’s legssraight, ¢/ put the victim’s hand at

your side up on the square (shoulder and elbowputithe opposite hand across the
chest and touch the cheek at your side with it& balctake the opposite knee and flex
it with your second hand, f/ keeping the hand pdsioethe cheek, pull the opposite

leg to yourself in a way to turn the victim to yoside, g/ lay the leg you pulled

before, to place the knee on the square with the hi tilt the victim’s head to ensure

airway patency, i/ if necessary put the victimént under the chick to maintain head
tilted, j/ assess breathing regularly!
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FIGURES

1. Opening the airway. 2. External cardiacsage.
B
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3. Recovery position. a/ bl c/ d/

AUTOMATIC EXTERNAL DEFIBRILATION — AED

In some circumstances rescuers may use AED ifegdriined. Electrical defibrillation is
essential therapy when CA is due to ventriculanlfdgion (VF) or pulse less ventricular
tachycardia (PVT) and the outcome depends on teteden CA and defibrillation. That
is why popularity of Public Access DefibrillatioRAD) becomes wider; one may observe
better results of CPR when AED is used during Bitfl,before qualified services arrival.
Using AED is just attaching electrodes as quicldypassible during BLS procedure and
respecting audio-visual guidelines. These guidsliare: single defibrillations when
mechanism of CA is VF or PVT; immediate CPR aftefilatillation without pulse and
breath assessment; 2 minutes of continuous CPRebafmther assessment of rhythm,

breath or pulse.
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Jolanta Gliska

APPLICATION OF UNI-, Bl- AND TRIAXIAL SWATHES

GENERAL AIMS: training the ability of bandaging different partstive body

The purposeof this procedure is skilful application of swathpsoper selection of a bandage

and the type of swathe

Detailed purposes of bandaging:

fixing a dressing

sealing, warming up and fixing a compress

immobilizing joints or limbs

strengthening and immobilizing integuments e.gragurgery

compression of blood vessels, preventing venostaseagement of venous leg

ulceration/

PRINCIPLES:

the bandage should be rolled tightly and regulavih its “head” up

the beginning of the bandage should be left infithgers of the left hand and “the
head” of the bandage - in the right hand

bandage from left to right

unwind the bandage gradually while putting it on

prevent it from dropping

begin with putting a circular swathe above or urtierplace of bandaging

avoid shifting the dressing

put the bandage on carefully so that it adheredisely to the surface of the skin
it should not be put too tightly

swathes should be regular, aesthetic and stable
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proper choice of a bandage should be made — the aypol appropriate width —
depending on the part of the body and a sort cfsiing

while performing the procedure observe a patiemtyraunicate, stand or sit opposite

the bandaged part

be concerned about patient’s comfort and safety

while taking off the bandage put it from one hamde other, the patient remains still
protect the parts that are exposed to compressibrawiner

a piece of cotton wool should isolate two contagskin surfaces

provided parts should be controlled for secondgtyies /edema, pain, dysesthesia/
make an assessment of the need and efficacy diéissing

regularly perform motor exercises of both the hgatind dressed limb - contracture

prevention

FUNCTIONS OF BANDAGES:

protection from microbial infections

protection of the surrounding from germs /infectealinds/
immobilization of particular parts of the body

arresting bleeding and relieving pain

compression /e.g. in intra-articular effusion/

supporting /e.qg. in dislocations/

Dressing materials:

adhesive tapes

belt bandages

bandages for many sorts of dressings
gauze bandages

elastic bandages
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» collodion bandages

» plaster bandages

» cellulose bandages

* spray bandages

» dressing knitwears

» knitted dressings with or without an applicator

¢ liner materials

TYPES OF BANDAGES:

* knitted — gauze — mostly used to hold a dressingoaty regions that are easily

accessible

* knitted — rough viscose knitwear — used to holdessing

» elastic — of warp strand, that is elastic and clret

» cohesive — supplemented with latex, with adhesrepgrties — used to hold a dressing

TYPES OF SWATHES:

1.

2
3.
4

6.

CIRCULAR — every layer covers completely the poex one

. HELICAL - following layer covers 2/3 of the prewus one

SERPENTINE - oblique swathes, gaps between

. REVERSE - resembles a serpentine but a bandagenisd ” head” down in

the middle of a swathe
SPICA : figure-of-eight dressing around axis

» ASCENDING SPICA- figure-of-eight dressing with cses heading

for the heart - upwards

» DESCENDING SPICA - figure-of-eight dressing witlosses heading

from the heart —downwards

OBLIQUE:
» CONVERGENT - eight-shaped swathes, crossing inidtex of joints;

start bandaging above or below a joint
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 DIVERGENT - eight-shaped swathes; start bandaging flexion of a
joint and end above or below

The following types of swathes are distinguishe@esgling on the number of parts of the

body that are covered:

* UNIAXIAL SWATHES

Including:

- circular swathe
- reverse swathe
- helical swathe

- serpentine swathe

Helical swathe Reverse swathe



b/

J

Circular swathe Serpentisathe

* BIAXIAL SWATHES
Including:

- oblique convergent and divergent swathes

- spica ascending and descending dressings
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Oblique divergent swathe Oblique convergent stine

Spica descending dressing Spica ascending dressing
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* TRIAXIAL SWATHES

Dressing of a breast

Spica descending dressing of a foot Spica ascending dressing of a foot
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Eye dressing Ear dressing
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Bef’s dressing

Buttock dressing
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Helical finger dressing Spica ascending thumb ds#sg

Gauntlet bandage Spicaaending dressing of a hand dorsum
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Types

e knitted

» transparent knitted

DRESSING SLEEVES

Description of dressing sleeves

Characteristics Knitted sleeves Transparent ldhigteeves
Composition cotton or cellulose vyarncotton wrapped with lycra g
bleached or semi-bleachedyolyamid, polyurethan and
small meshes, chain wovenpolyamid or rubber strang
do not tear larger meshes, chain woven,
do not tear
Function - bandage fixing - bandage fixing
- wound protection
- skin protection under
plaster dressing, sling, splin
Elasticity medium high
Extensibility medium longitudinal andhigh transverse extensibility,
transverse extensibility higher than longitudinal
Advantages:

» practical, easy, fast to pull over or change
» aesthetic

» comfortable, adapting to natural body curvaturesndt strain, do not roll up, elastic

on articular surfaces
e economical

» well tolerated by skin
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Method of application:

wash hands

put a patient in a convenient position

stand or sit opposite the place, where a sleevéwiblaced
choose an appropriate size of the sleeve

pull the sleeve over the bandage

assess and cut off the length of the sleeve thataged

cut the edge of the sleeve, pull and bind tipsxohie sleeve

cut out an opening to uncover ears, eyes or otus pf a body

References:

1.
2.

Rutkowski J.: Nauka o opatrunkach (Desmurgia). P2AWa&rszawa 1966r.

Slusarska B., Zarzycka D., Zahradniczek K.: Podstpigjegniarstwa. Podcznik dla
studentow i absolwentéw kierunkow pighiarstwo i potanictwo. Lublin 2004, Tom
Il, 785-8109.

Chrzszczewska A.: Bandawanie. PZWL Warszawa 1987
Stoma J. Przysposobienie obronne. PZWL Warszaw4,2080-145
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Maciej Morawski

THE TECHNIQUE OF THE INTRAVENOUS CANNULE INSERTION

Venous cannulation is a procedure that is fneguently performed in patients.
It is indicated in order to:
» Take blood specimens for laboratory tests.
» Administer a single dose of an intravenous drug.

» Administer prolonged intravenous therapy or to g&fa large amount of fluids.

In the first two cases, a single puncture withspdsable metal needle is required, in the
last one - soft, plastic cannules that are fixecheedles should be used. Cannulation is indeed
a very unpleasant experience for patients, andcpéatly for children. A brief explanation of
the procedure should be made before you start noeirig it. Try to come into contact with
older children, inform about unpleasant momentsnduthe procedure. EMLA cream may be
applied in children about an hour before to anéithé¢he area of puncture. It is also possible

to inject the area of the cannulated vein usindig®®caine and a very fine needle.

Selecting veins

A general rule is to puncture peripheral veins (hdoot), picking the areas of possibly low
range of skin mobility (avoid joint area), sparwvgns of the cubital fossa (sometimes, access
to central veins can be obtained throube ulnar vein or endocavital electrodes may be
introduced this way; besides, the risk of an inetdepuncture of the adjacent artery should
not be ignored). Technical difficulties and the esevcondition of the patient may be the
exceptions. Pick a vein that is well visible and osé diameter enables applying an
appropriate cannule. Start puncturing from theatligart of the picked vessel. If veins are not
visible try to localize them on palpation. Try topdy thick cannules, particularly in patients in
the severe condition, in whom massive fluid or digubstitute infusions are planned. In

right-handed patients - try their left hand first.

= Prepare the necessary equipment:
metal needles - 1,1 mm to take blood specimens

0.7- 0.8 mm to adminideugs
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plastic cannules
gauze swabs soaked with alcohol based solutiother antiseptics
tourniquet or sphygmomanometer
syringe, latex gloves, dressing, tape, dry gauzes
» Patient should sit or stay in the supine positlm.extremity with the selected vein
should be stabilized. Position should be converfi@nthe patient, as well as for the
performer.
* Put on the tourniquet or sphygmomanometer pumpeabtut 50 mm Hg on the
extremity, above the point of puncture to shuttb& venous blood flow.
If the vessels are poorly visible we can
- ask the patient to bend and strengthen fingemsRvihe hand”
- put the extremity down
- clap the place of cannulation
- after relieving the tourniquet put on a warm coess, e.g. on the hand and forearm for 20

minutes to let the superficial veins dilate

Put on the gloves.

= Hold patient’s limb with your left hand so that ttieimb could rest on the skin about 5 cm
below the point of puncture, stretch the skin ia distal direction (not too tight in order to
avoid flattening the vessel)- it stabilizes thenvevhich, especially in the older and
emaciated, tends to draw aside from the needl@ls en

= Clean the place of needle insertion with a swalkesbavith alcohol (change swabs 3

times).

Puncture with the metal needle attached to a synviglle leading the needle on the skin in
an upward direction at an angle of°’3@ith beveled surface up; after puncturing thenski

and the vessel's wall (perceptible loss of resistquput the needle right by the skin, move
it gently forward and aspirate to the syringe.

If you want to administer drugs this way, relietie tourniquet and dose the drug from the
syringe only after assuring that the needle is@ltimen of the vein.

Then draw the needle back, cover the point of purectvith an aseptic swab and press it
for 2-3 minutes.

* While inserting a plastic cannule, the positiontle¢ needle is identical; blood should

appear at the end of the cannule after punctunegyeéssel.
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There are two methods of inserting the plastic parthe vessel. The first one involves
pulling back a metal mandrel and inserting the tpdgsart into the vessel at the same time.
The second one consists of pulling back the mandhdéle the blood flow is still present,
connecting the syringe and dosing the fluid whiitipg the plastic part into the vessel.

If there are any difficulties with puncturing the@ssel, never insert the mandrel into the

cannule again if it is still in the vessel. It meguse its damaging and embolic complications.

Reapplication is performed after pulling back themule under the sight control.

Having put the cannule, flush its lumen with a deupf milliliters of liquid that is

administered through the syringe. If you find ngistance while flushing the cannula, no

outflow of blood after disconnecting the syringe,gkin bulging at the and of the cannula and
no pain claimed on injecting the liquid then, tloaiycan consider the location of the cannula
appropriate. Sometimes, the end of the plastic damay be lodged in a valve, which blocks

the cannule and limits its flow. To avoid such taaion, try to pull the cannula about 0,5 cm

back and fix it again.

» At the end of the procedure clean and dry the akaind the insertion and fix the cannula
to the skin. Adhesive foils are the best solutiom ib these are not available you can use
tapes.

» The place of cannulation should be checked evesy fda swelling, tenderness and
reddening. If positive, such symptoms mean phkelitid demand removing the cannule.
Tenderness near the place of cannulation, enldigdads girth, slow drip flow or local
drop in temperature and liquid leakage suggest dammage and demand removing the
cannule as well.

If leakage of tissue irritant fluid occurs, the aghould be injected with 1% lignocaine and

supplied with warm compress.
External jugular vein cannulation

The course of the external jugular veeds precise examination. It runs obliquely on
the surface of sternocleidomastoid muscle, somstiasetwo parallel vessels. It is visible in

85% of patients. It is a vein with a relatively lsigameter, which enables to insert a catheter to

vena Cava superior.
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If it is impossible to cannulate peripheral vessedle external jugular vein should be
considered for cannulation.

Cannulation is performed in supine positianth a pillow under patient’s shoulders. Lower
the head by 20-30 degrees and turn patient’'s higlatlg in the direction opposite to the
cannulated side. For a better exposure of the \mil,it just over the clavicle or ask the
patient to perform Valsalva test. External jugwaim runs loosely in the surrounding tissues,
which may cause troubles on puncturing. Cannulagehnique follows the one that has been

described above. Insert the needle at a smallde ang mind the vein’s superficial location.
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Wojciech R. Kuzaski

M ethods of wound suturing
Surgical suturing is a sequence of procedures dhiateconstructing continuity of
teguments and tissues or organs.
Wound suturing is proceeded with disinfection arldansing of all impurities,
removal of foreign bodies and damaged tissuesaified.
The aim of suturing is to provide proper condisidior healing by “first intention”
(sanatio vulneris per primam intentionem), which guarantees the best cosmetic and functional

results.

Surgical instruments used for wound suturing

1. Instruments used for grasping and holding

Tweezers are basic surgical instruments, whigh wwed for holding tissues and

controlling a needle inserted with a holder.

There are two types of tweezers distinguished:

* surgical tweezers (dissecting forceps) with the ends serrated alternately on the edags /f

1/, used mainly for suturing skin or more denssugs

[ o

Fig. 1

* anatomic tweezers (dissecting forceps) with oval or right ends and slight transverse
grooves on the surface /fig. 2/ used for holdirggile and tender tissues and for their
preparation
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Fig. 2

A pair of tweezers is held like a pen and stabdibetween the thumb, the forefinger

and the middle finger /fig. 3/. While suturing tweund, it is usually kept in the left hand.

Fig. 3
Another type of instruments used to catch and tistdies aréorceps.

Most common forceps include:

* Pean forceps with straight or slightly bent ends; serve as enmastatic instrument /fig. 4/

S T T T 1T

Fig. 4

* Kocher forceps with straight and sharply serrated ends; useditochcfasciae and muscles
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ffig. 5/

Fig. 5
* Chaput forceps with soft blades and slightly serrated ends; usdubld tender and fragile

tissues as the intestine or cyst wall /fig. 6/

Fig. 6

2. Instruments useful for holding the surgical needle while suturing

To hold a suturing needle various types of needlddrs are used.

Hegar needle-holder is commonly used nowadays /fig. 7/. It is a nedudleler with
two arms that are able to lock: short — designedfecise sutures, long - for deep surgical
fields. It is held with the thumb and ring-fingdaped in handles while the forefinger and the
middle finger additionally stabilize the distal aohthe needle-holder /fig. 8/.
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3. Scissors

Surgical scissors are used for preparing, cutisgyiés and cutting threads after suture
binding. Mayo-Harrington or Mayo scissors are commonly used for tissue preparalisn.
bent blades facilitate surgery.

Simple scissors specifically serve for cuttinggseal threads and sutures.

Scissors are held with the thumb and the thirddinaligned in handles; the middle
finger is at the base of the handle; in addititve, forefinger, which stabilizes the instrument

rests on its hinge.

Types of surgical needles

1. Curved needles

The sutures with curved needles require needleenldProperly, the needle should be
shut in a needle-holder in 2/3 of its length coumtirom the thread or the eye, in a way
enabling ends of the needle-holder to protrudeherother side of the needle /fig. 9/.
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Varying extent of needle curvatures, defined bygleifraction, enables the surgeon to
choose the best profile in order to apply the suprecisely and gently, even in anatomically
challenging circumstances /fig 10/. Needles withnpinent curvature profiles should be used
for sutures in depth of an operating field, whérere is little space to move the needle round
easily. It is recommended that the needle shoulthime times longer than the thickness of

the connected tissues.

A @

¥4 circle

1A circle

$4 circle

: V4 circle

4

Fig. 9 Fig. 10

2. Straight needles
Nowadays, this kind of needles is used rarely inigdl practice. While suturing,

straight needle is grasped right with fingers /Mid/.
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Fig. 11

All the types of needles regardless of their shapa be divided intoutting needles,

also called sharp (triangular cross-section) @iehdrical needles (round section) /fig. 10/.

Needles with eyes that need threading become tesmon.
Nowadays, we use the so-called atraumatic sutwtds a thread fused with the
needle. In this type of suture a tunnel that iswider than the needle itself is formed in the

tissues, which helps limit surgical trauma.

Types of surgical threads

Materials, which the threads are made of, areddiiinto absorbable and non-
absorbable ones or natural and synthetic sutures-aldsorbable sutures are applied on the
skin and in septic wounds.

Absorbable threads, depending on their structuee divided into monofilament,
polifilament, braided, plaits, coated and uncoateds. Time of their absorbing is varied and
depends on material properties; it can take fronddys to 6 months. Absorbing progresses
due to enzymatic disintegration and hydrolysis.

Always keep in mind that suturing cannot worsenaggravate tissue trauma.
Wound edges should be kept with in a gentle marihgling, translocations or putting tissues
on a needle is regarded as misconduction. It shalldys be made most of the needle’s
profile; inserting and withdrawing the needle shlbobé fluent and careful. The needle should
be inserted into the sewed tissa¢she right angle. The way of binding the sutusesrucial
for normal wound healing. The first surgical knstimtended to bring closer and align the
sewed edges. The second knot, which holds thediirst should be tighter. If the first knot is
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pulled too tight, the loop is tight, which can caussue cutting, its compression and local
ischemia. It results in weaker protection and waresaling.

The space between sutures depends on adaptatihie efound’s edges and their
tension. In case of a slight tension and easy atlapt a distance between two stitches that is
two times longer than the distance between the Waoige and the place of insertion is

recommended.

Technigues of thread binding

There are two basic types of sutures:
* interrupted suture, (also called loop, knotted or noose suture)

e continuous (chain) suture

e Loop simple suture /fig. 12/

The figure shows the way of putting it. It is patdompact, tense tissues. Mostly used for skin
suturing. Binding knots on one side of a wounddgised.

Fig. 12

» Loop buried suture (covered) /fig. 13/
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Fig. 13

The needle is inserted from an inside of the woaind emerges outside on the same
side. Then it is inserted on the other edge froenatltside to the inside of the wound. A knot
is formed deep inside the wound. It is performedaamucous membrane and subcutaneous
adipose tissue.

Fig. 14

» Mattress (blanket, quilted) transverse suture .

The needle is inserted from the outside of theipral edge of the wound and led
through the tissues to the other edge (like in dimeple interrupted suture). Then, in the
distance of 1 cm the same suture should be pertbrmthe opposite direction. Thread’s ends

meet by the operator’s side. Used for muscle ascidassuturing.



Fig. 15

* End-on mattress suture (cooptation) /fig. 15/

The needle is inserted from the outside, 1 cm ftbenproximal edge of the wound
and withdrawn on the distal edge, symmetricallyxtNg is inserted superficially right by the
distal edge and withdrawn on the proximal edgesTipe of suture adapts the edges of a

wound perfectly and is commonly used for skin satyr

» Continuous over-and-over suture
Simple type: both edges of the wound are sutungll thhe needle directed slanted to
its long axis; outside the thread appears crosswitiee long axis of the wound. /fig. 16/

Fig. 16

Slanted type: both edges are sutured with the leemdssing the long axis of the
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wound; finally the thread emerges slanted to theg laxis of the wound /fig. 17/

» Continuous matress suture /fig. 18/
After first insertion and thread binding, the nieed further inserted on the side of the

previous withdrawing.

« Continuous intracutaneous suture /fig. 19/

Continuous intracutaneous suture begins from ist@aldvound edge and from the left
to right side. The needle is driven like in the tress suture, but its insertion and withdrawing
are performed on both sides in intracutaneous layer

A perfect adaptation of wound edges, which regsultsatisfying cosmetic effect, is a
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crucial advantage. By using absorbable materiadsocam avoid taking the stitches out.

Fig. 19

Knotting

Two types of knots are often performed in surgery:
* Single knot
* Double knot, which is also referred to as surgkrett /fig.20/

Fig. 20

The sutures are knotted manually (with one or bwihds), or using instruments.
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Mixed way of knotting seems to be the most usefathod, considering the widespread use
of atraumatic stitches /fig.21/.

Fig. 21

Removing stitches
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Fig. 22
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On the average, time of keeping skin sutures takes 5 to 7 days. After that period
sutures should be removed. The suture should bedpup from skin by tweezers or forceps
to expose the part of the thread that is fixedhi& $kin. Cut the thread in that place and
remove the suture by pulling it. This way dislongtithe septic part of the suture (which
remains there for the whole time of healing) thiotige suture channel can be avoided /fig.
22/.
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Wiodzimierz Cigla

Breast examination

Breast cancer is the most common neoplasm in womeaveloped countries. In Poland
it accounts for 20% of malignant tumors in womeacdming the primary cause of death in
women at the age 40-55. In recent years, the mityliate for breast cancer in Polish women
has been 12,000 annually, of which almost 5,000ltes in death. In about 5-10% of breast
neoplasms, genetic predisposition is the primangsealn the mid '90s, a strong relation between
mutations in BRCA1 and BRCAZ2 genes (term derivednfiBReast CAncer) and familial history
of breast cancer was established. With mutationshasunderlying cause, neoplasm can be
multifocal in one or both breasts, it grows andegivmetastases more rapidly, and mutations
carriers develop it earlier, even at the age ofB88ast cancer risk increases with age, especially
after menopause. The exact causes of breast caneemot fully known yet, but hormonal
disturbances and deficiencies seem to be the nnobaple culprit. In case a long-term activity
of estrogens (early first menstruation, frequenbvatatory cycles, late menopause) or
continuous estrogen activity (no births, no brdéasting), the risk of breast cancer increases. It
markedly decreases in women who have had firsetbregnancies; however further pregnancies
and births do not seem to contribute to any deejperease in breast cancer rate. Other risk
factors include previous excision of a non-malignmor, and environmental circumstances
such as exposure to ionizing radiation at the eadg, smoking, obesity, (particularly after
menopause), fat-rich diet and alcohol abuse.

Detection of changes in the breast depends onneutiedical check-ups, especially by an
oncologist, regular breast scanning and mammogragriy women's self-examination. If early

detected, a tumor is usually small, and the smiélist the less probability of metastases. Early
detection considerably improves prognosis in womgh breast cancer. Mammography enables
detection of breast cancer at least one year abkedd manifestations. The smallest clinically

palpable tumor is about 1 cm in size. Although mamraphy is the most effective screening
test, in about 10-15% cases the tumor can remailetaoted by this test, whereas it can be
palpable in a clinical examination including selenination.

The mean tumor size values in relation to varieehniques applied:

- 40 mm in women who never perform self-examination

- 21 mm in women who perform self-examination sdarally
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- 12 mm in women who regularly self-examine thewesel

- 6 mm at first mammography

- 3 mm when mammography is performed regularly.

A helpful examination that is supplementary to masgraphy is ultrasonography, the so-called
sonomammaography. USG is a first-line examinatioa vvoman below 30 years of age is found
to have a nodule. It also helps determine if thessm@alpated on the physical or visible in a
mammography film is cystic or solid in nature. Witie aid of USG, a fine-needle aspiration
biopsy can be performed; however it is not as éffedn detection of early stages of cancer,
especially in screening tests. Another methoda®psy-cut, which is the method of choice used
mainly to diagnose small impalpable solid massewiorocalcification areas, which are visible

only in a mammography film.
Clinical examination of the breasts

Physical examination of the breasts is an eleméra mutine clinical examination. In most
women there are periodic thickenings or benign texlun the breast and repeated clinical
examination can focus on the sites that need neteeled diagnostic tests. Breast cancer is more
common in the left rather than in the right breashalf of the cases the primary focus occurs in
the upper external quadrant of the breast, andenfifth of cases it is central or hypopapillar.
Breast cancer tends to metastasize to the lungssbtver, adrenal glands and brain.

History of symptoms and signs

- asymmetry of the breasts with a sudden enlargeofeme of them

- thickenings, nodules, indurations in the bretsstifiand in the armpit
- expansion of lesions such as warts or moles @btbast skin

- retraction of or exudate from the nipple

- pain, particularly when felt at one site onlyame breast

Physical examination

A complete and correctly performed physical exatndmaconsists of two parts, inspection and
palpation.

Oninspection, the patient should be in a sitting or standingitomn

a) with her arms loose along the body

b) with her hands on her hips and shoulders tliomatard

c¢) with her hands crossed behind her neck and bedt/forward.
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Each of these positions helps the physician to dind evaluate:

 outline and symmetry of both breasts, presencskiof lesions (ulceration, reddening), if the
skin has orange-peel appearance with visible poipiis

 presence of evident thickenings, irregularitiesyps or masses

* skin retraction

* nipple contraction and retraction

shift of the nipple in relation to the nipple sgat axis

* presence of thickenings and outgrowths, and skicotbration around the neck and axilla
During palpation, the patient should be sitting or lying on herkathe arm of the examined
side should be placed under her head to facilgagemination and then examination should be
repeated with the arm down. If the breasts aree|dite patient should be lying on her side and
the breast opposite to the one on which the paigehting should be examined. Examination

must be bimanual.

Fig. 1. Circular clock-wise strokes with fingertipsthe concentric system, around the whole of

the gland from its widest circumference to the repp
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Fig.2. Circular strokes with fingertips in the raldsystem, i.e. from the nipple to the breast base

Examination should be started from the upper igpedrant

Fig. 3. Circular strokes with fingertips, in th@-down and down-up' system
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(*) photo: Przemystaw Binkiewiczjttp://www.forumginekologiczne.pl

By palpation the doctor assesses:

» Consistency (compactness, pliability) of both whglands by examining their parenchyma
on horizontal and vertical planes as well as aloingular and diagonal lines (see Fig. 1, 2,
and 3).

» Skin of the breasts, which should be felt with thbole palm surface, while the gland
parenchyma and axilla - with the fingertips.

» Examination should be thorough and complete, diolywhole breasts and mammary papilla

along with the areola and sub- and supra-claviaelgion. When examining a supine patient, the

doctor should lift and hold the patient's limb bp & cushion under her shoulder, while inserting
his other hand's fingers into the armpit as fahashoracic wall.

» Gentle pressure in the subpapillar region willghiothere is any exudate from the nipple.

To be certain that the entire breast tissue has Hemoughly investigated, such examination

should last at least 5 minutes. In practice, howetree mean time for breast examination is

about 2 minutes. It is therefore not surprising thetection of a primary breast tumor is often by

a patient herself.



For diagnostic purposes, the breast is dividedfitio sections called quadrants: outer and inner,
upper and lower, which facilitates description o€dlization of an investigated lesion. When
describing a lesion, its size, shape, compactriessierness, depth in relation to the surface,
change of position, and distance from the paplilautd be noted. It is also necessary to examine
the part of the breast called Spence's tail. Ifetkemined axillary and supraclavicular glands are
enlarged, in conglomerates, hard and not pairialy must always be suspected of metastases.
The reports of the American Cancer Institute shbat annual breast examination along with
mammography decreases mortality due to breast camagomen over 50 years of age by as
much as 33%. Examination by palpation is of paldicimportance in 35-40 year old women in
whom mammography is not performed regularly desthte fact that breast cancer is on the
increase in this age group. In Poland over 50% exly diagnosed breast cancers belong to
advanced stages, and only 20-30% - to an earlye sthghe disease. In contrast, in the USA
early, first-degree cancers account for 50-60%, ian8iweden — for 80%. Sadly, an increasing
breast cancer morbidity and mortality reaching 56%o observed in Poland is a proof of
ineffectiveness of early detection measures incountry.

Prophylactic measures:

» women over 30 years of age should perform selfréxation every month for the rest of their
lives. If they menstruate, they should carry oug #xamination after the menstruation, best after
a bath. If they do not menstruate, they shouldhifexsame day each month to do this.

» Women should undergo a control gynecologic exatitinat least once a year

» Over 50 years of age, a woman should have a manaplog performed once a year, especially

if she is at a high risk of developing breast cance
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Waldemar Réanski

Principles of catheterization — kinds of catheters

|. Catheterization

Regardless of the instrumental examination caroet in the urinary tract, it is
obligatory to maintain perfectly sterile conditiorte apply analgesic and sedative drugs in
order to alleviate patient’s suffering, and to gseé substances that facilitate the introduction
of the instrument into the urinary tract. Whileroducing instruments into the bladder, it is
necessary to remember about overcoming the resestafrthe urethral sphincter gently.

Full asepsis is guaranteed by the applicationsgfasable instruments or repeated use of
instruments, provided that they have been propstérilized. The activities should be
performed in an operating theatre, with the uset@ile disposable gloves.

Protection of the patient against suffering lieadministration of analgesic and sedative
drugs 30 min before the operation.

Preparation of the operating zone includes ringiiegglans penis with agueous solution
of an antiseptic (0,5% hibitan solution). Admingdton of gel into the urethra facilitates the
introduction of the instruments through an increaisglippage (lignocaine or xylocaine gel).

It is crucial to remember that catheterization canse urethral damage and in extreme
cases, it can result in forming a false tract duantroducing the catheter outside the light of
the urinary tract.

Il. Kinds of bladder catheters
Catheters have been popular and widely used incamedsince ancient times. Initially,

the devices were made of metal: bronze or silverlater, of various kinds of metal alloys.
These had an oval ending and a side aperture cthedh the central canal, through which
the urine was flowing out of the bladder. Metalhedérs were of various curvatures and there
were different ones for men and women. Nowadaydalnoatheters are becoming obsolete
and are substituted by catheters made of rublkestipl silicon or latex. It is now compulsory
to use a catheter only once. Sterilization and atguk use of catheters is nowadays
unacceptable. Sterilization of modern cathetersigba the properties of the material that the
catheters are made of, which may result in a prooglonization of the catheter by

microorganisms, and in extreme cases, it may leaatheter damage and abandonment of its
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fragments in the light of the urinary tract, whictay expose patient to an increased risk of
additional operations on the urinary tract.

The catheters most frequently used are those ro&dsastic, which very often is
covered with substances that increase their resistao colonization by microorganisms
inhabiting the urinary tract and to the accumulad crystals on their surface.

Catheters are divided into disposable and indiagelines (left in the urinary tract for a
long period of time). Among the catheters thatlafiein the urinary tract for a long period of
time, there are catheters with the ability of sethining in the bladder and catheters that
require additional attachment to the prostate éwvgmt them from slipping out of the bladder
and the urethra. Catheter sizes are presente@ iG@hharriere scale, which is an equivalent to
the American French (Fr) scale and defines thébenlof each catheter as the diameter in
millimeters times three. Thus a 1 mm diameter d¢athe 3 Fr. One Charriere = 0.33mm.

The diameter given in this scale corresponds toettiernal size of the device; its canal is
adequately smaller. Many different varieties ohe&trs are utilized nowadays. They are most
frequently named after their inventors. In my papevill present catheters that are applied in

urological practice most frequently.

1. Single-use catheters

Nelaton catheter it is ended with a semi-circular tip on the omelewith one side
aperture connected to the catheter’s central camath allows efficient and safe drainage of
the urine (fig. 1). This type of catheter is eagersed for single catheterization. It can be

applied for calibration of the urethra to determisediameter.
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Fig. 1. Nelaton catheter.

Tiemann catheter. it has a conical curved ending and, similarly\elaton catheter, it
has a side aperture that is connected with theadez#nal of the catheter (fig. 2). It is widely
used in urethrostenosis and in men with enlargestate.

Fig. 2. Tiemann catheter.
Mercier catheter: it is designed similarly to Tiemann catheter additionally, it has a

crest on the side of the bending at the oppositecérthe catheter, which enables to control

the position of the rostrum while introducing ttaheter into the bladder.
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Couvelaire catheter its intra-bladder ending is cut into the shapeadfute and it has
two side apertures connected to the central carfas type of catheter is widely used in
patients with haematuria and to remove packing.ah be applied only when there is no

urethrostenosis diagnosed.

Fig. 3. Couvelaire catheter

The above-mentioned catheters are used only omaaiihg them for a longer period of time
requires attaching the catheter with an adhesiyge téo prostate’s skin, which is
uncomfortable for the patient and does not guaeaitte falling out of the bladder or the

urethra.

2. Self-retaining catheters

This type of catheter is characterized by the gartes of a balloon below the bladder
ending. This balloon allows permanent maintenaridbeocatheter in the bladder without the
need of sticking it by means of an adhesive tapthéoskin of the prostate. The balloon is
filled with sterile liquid by a special canal thais in the catheter's wall. The canal and the
balloon are connected with a valve in the periphea& of the catheter. Through the catheter,
sterile liquid is introduced by means of a syringke time of maintenance of such a catheter

in the bladder cannot exceed 14 days.
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A tendency that is visible is that all disposald¢heters have their correspondents among the

catheters that have an ability of self-retaininghi@ bladder.

Foley catheter it is actually Nelaton catheter with a ballooattholds it in the bladder
(fig. 4, 5). It is eagerly used in patients withnary retention, who require long-term catheter

maintenance in the bladder.

Fig. 4. Foley catheter with two apertures in theddler part

Fig. 5. Foley catheter with one aperture in theltda part

Dufour catheter: it is Tiemann catheter with a balloon and with gpen-cut bladder
ending and a side aperture connected to the cexatnall (fig. 6). This type of catheter is used
after operations on the prostate gland, which regeificient drainage of the urine from the

bladder very often with inclusion of blood and slot
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Fig. 6. Dufour catheter
The catheter after Couvelaire: the bladder ending of this catheter is cut ifaating
way. Two side apertures connected to the centralansure a very good drainage from the

bladder. Fig. 7. The capacity of the balloon, 30 afiows applying this kind of catheter to

stop bleeding from the cavum after operations erptiostate gland.

Fig. 7. Couvelaire’s catheter with an additionalaleensuring constant rinsing of the bladder
Catheters that are able to self-maintain can hawvadalitional canal for delivering rinsing
liquid and are called double canals. These are afied operations on the prostate and the

bladder, when there is danger of bleeding and foomaf a tamponade.

3. Catheters with an ability to self-maintain in fistulas:
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This is a group of catheters that secure efficiltainage of the urine from the bladder or
kidney fistulas. These catheters are made of rubbdrhave a specially formed head that
enables maintaining the catheter in the fistulath€ars from this group that are most
frequently used are as follows:

Pezzer’s catheter the head of this catheter is formed in the shafpa mushroom.
There are apertures in the head that are conneadtiedhe central canal of the catheter (fig.
8). This kind of catheter is used in bladder fiatullt is rarely used to drain urine through the

urethra in women.

Fig. 8. Pezzer's catheter

Malecot’s catheter two arched rubber strips form the head directhgrothe central

canal, in the shape of the letter “U”. This cathé&eaised in bladder and kidney fistulas.

Cummings-Malecot’s catheter the basic part is Malecot’s catheter but adddllyn there is
a thin catheter attached to the head and introduntedhe light of the urinary tract, while the

head of the catheter is placed in the light ofrdreal pelvis.
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Fig. 9. Cummings-Malecot’s catheter.

A catheter used in skin — kidney nephrostomy Wwhiecessitates draining the urine and
splinting of the urinary tract. In order to intragtuthe catheter into the fistula or to exchange
it, a metal conducting instrument is necessary. &ltays, ready-made sets for the production
and securing of vesical and kidney fistulas areelyidised. In vesicle fistulas, we use the so-

called “Cystofixy”, and in kidney fistulas — “Nefiigy”.

IV. Catheters used for catheterization of the urimary tract
Among these catheters, there are diagnostic mstnts, aiding tools to assist modern

methods in the treatment of urolithiasis, as wsllsanple catheters for the drainage of the
urine from kidneys or the urinary tract directlytside, and which are maintained in the
urinary tracts, without any contact with the extranvironment.
Urethral catheters: - with a semi-circular endifig. 10),

- ended with an olive and curved (fig. 11),

- ended with a flat —cut aperture,

- with a spiral ending,

- with a conical ending.
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Fig. 10. Urethral catheter with a semi-circuladieg

Fig. 11. Urethral catheter ended with an olive ardirve that facilitates the introduction

into the aperture of the bladder ureteral orifice



These catheters are used to drain the urine fremutimary tract or renal pelvis outside the
urinary tract. They are also used in diagnostigr@rations (pyelography).

Aiding tools in the treatment and diagnosis of theeasesf the urinary tract and renal

pelvises: Zeiss’ loop,

Dormi catheter,

a brush for the collection of material for dgigical examination
Zeiss' loop and Dormi catheter are useful in remgwmall stones from the urinary tract (fig.
12).

Fig. 12. Dormi catheter with a characteristic ledkr capturing and removing deposits

from the urinary tract

Using these instruments we can remove not only gmynstones but also the ones that
originate and remain in the urinary tract aftdndirypsis with new methods of treatment such
as Extracorporeal Shock Wave Lithotripsy (ESWL) Bercutaneous Nepfrolithotrypsi
(PCNL).

Catheters with an ability of self-maintenance in tle urinary tract: these are catheters with
one or two curved endings in the shape of a spirglig’s tail. They are made of materials
that allow straightening the catheter on the cotidganstrument while it is being introduced

into the urinary tract, and after the removal @& donducting instrument, the catheter regains

its curved endingThis enables the catheter to remain safely inrémal pelvis, the urinary

tract and the bladder, protecting it at the same firom changing its position or falling out of
the urinary tract. There are two types of suchetaiis:
- catheters with two curved endings (fig. 13),

- catheters with one curved ending.
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Fig. 13. Double-J catheter remaining in the urirtaagt

This type of catheter is made of materials thatvalinaintaining it in the urinary tract from 3

to 12 months.



Wiodzimierz Cidla

Gynecological examination

Gynecological examination, as any other medicalmexation, consists of taking the
history of symptoms and signs and performing plalsexamination. Taking history is very
much dependent on winning patient’s trust in otdeglicit frank, simple answers from her. It is
often difficult since the matters in question maycern a very intimate sphere of patients' life,
arousing their embarrassment and distress. It sengiml for the doctor to approach his/her
patient in a respectful, gentle, calm and sensi@ner, to help her overcome her feelings of
self-consciousness and discomfiture. The doctowlshalways courteously greet a patient,
introduce himself to her and ask her to take a, seatembering that a properly taken history
may be crucial for determination of the appropridisgnostic procedures and correct diagnosis.
Symptoms suggestive of pathology of the reprodectsystem are an indication for the
gynecological examination. To screen prophyladiidalr cancerous changes in the reproductive

organs, the gynecologist performs annually routineoscopic anger vaginam examinations.
Taking history

The most common symptoms reported by patients aastruation disturbances, abnormal
bleeding from the genital organs, pains in the lggstrium and abdomen, leukorrhoea, and self-
detected masses in the abdominal cavity or br€dder patients often complain of symptoms
associated with menopause, which is related tardeglactivity of the ovary. The main causes
of complaints in this period of life are disordefghe neuro-vegetative system. Younger patients
often come to ask advice on the commencement efasextivity and choice of a contraceptive.
Another purpose of visits to the gynecologist islioal check-up for cervical and breast cancer.
Cervical cancer accounts for 60% of all neoplasfrtb@ reproductive organs. It can be detected
at its early stage in erosions when effective tnegit is still possible. Patients must be always
strongly reminded to undergo regular prophylaastg. In Poland about 4,000 cases of cervical
cancer are diagnosed every year, with mortalitg raaching 2,000 (as in 1996), which makes

cervical cancer the fourth most common cause aferarelated deaths.
Physical examination
To start with, general appearance of a patientoissidered: her behavior, movements, body

build and body mass, facial expression, timbreae. The doctor asks the patient to strip from
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the waist down and to take dorsal lithotomic position the gynecological chair, the most
suitable for examinatiorRer vaginum examination enables the doctor to gather informaifat

is indispensable to determine the condition of pleévis minor organs. To obtain additional
information for establishing the diagnogier rectum examination can also be performed. Apart
from genital assessment, woman's breasts shoulkelxémined, since they produce the same
hormones as the uterus, oviducts and vagina, iénlynestradiol, progesterone, prolactin, and
oxytocin.

I nspection involves examination of the labia. Small, hypoptakbia minora, small clitoris, and
sparse pubic hair suggest hypoestrogenism. Hympérgrof the labia minora and clitoris, labial
hyperpigmentation and male-like distribution of rhaidicates hyperandrogenism and requires
hormonal tests. By inspecting the vestibule of tlagina the doctor assesses the type and
condition of the hymen. If a patient has not yed lsasexual intercourse and there is a risk of
damage to the hymen during examination, examingtgomectum should be performed. At the
base of the labia, on both sides of the inlet wine there are orifices of Bartholini's glandg th
secretions of which moisten the vestibule. Inflartona conditions can result in formation of
big, painful abscesses of these glands. Herpasypointed condyloma in the labial region can
point to a viral infection. Lesions in the form aificeration, exophitic vegetations and
depigmentation are suggestive of neoplastic chaagdshould be thoroughly diagnosed.
Viewing the vagina is a further step in examining a patient. It isf@ened with the use of a
sterile two-arm speculum, or single Cusco type sle, where the two arms are joined with a
hinge. After selecting a matching size speculum,ekaminer parts the labia with his thumb and
index finger, and inserts the speculum into theneadJsing the two-arm speculum, first the rear
arm is introduced. The arms should at the beginbha@serted vertically and in the course of or
at the end of insertion turned horizontal. It isrthoremembering that prior to insertion the
speculum should be warmed and wetted, e.g. undaming water, to reduce the patient's
discomfort or pain and to relax the perineal muschkhus facilitating the examination. On
obtaining a clear view of the uterine cervix in tfaginal section, the shape, size and appearance
of the external os of the cervical canal shouldaggessed. It must be remembered that cervical
cancer develops most often on the border of tlaifsthd squamous non-keratinized epithelium
covering the cervical disc and the glandular cylical epithelium covering the cervical canal.
The cervical mucosa does not undergo the processxfofiation, but in the course of an
ovulation cycle some changes occur in the struobiirtthe secreted mucous. Estrogens reduce

density and change mucous reaction to more alkatitieu, which facilitates passage of sperm.
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At ovulation stage, the cervical canal os is parted mucous becomes the least dense, tensile,
forming 8-12 cm long fibrils. A smear of an ovulgtanucous drop crystallizes into a fern leaf
shape. When the ovulation is over progesterone append the mucous becomes dense and
incapable of crystallizing. In case of anovulataggcles with no progesterone activity, the so-
called relative state of hyperestrogenism resuhls continuation of cervical mucous
crystallization during the 2nd half of cycle.

A normal cervical disc is smooth and shiny, palekpin color. In pathological conditions the
cylindrical epithelium of the cervical canal maygrate onto the disc giving the picture of so-
called glandular erosion. Infiltration of the squam epithelium deeper into the cervical canal
can also occur. In both cases the border betweeagithelia shifts in relation to the level of the
cervical external os. Obstruction of the ducts glindrical epithelium glands leads to the
formation of retention cysts, the so-called Nakathifollicles, which are regarded as the
evidence of an erosion spontaneous healing. Eraseynalso be the result of inflammatory or
postpartum lesions. Erosion does not tend to pdymptoms, or may be clinically manifested
by contact bleeding or discharge. It is called @cpncerous condition since it may develop into
cervical cancer if untreated. Complete diagnosticerosion involves viewing the vagina and
performing cytological, microbiological and histépalogical examinations of biopsy specimens
obtained from the pathological lesion.

While viewing,diagnostic smear s can be collected, such as:

1. Microbiological smear, or vaginal ‘cleanliness’ test. The material iBected from the
vaginal posterior fornix.

2. Cytological smear: using a speculum, the examiner locates the @eenvix and swabs
the mucous plug from the external os of the utefien he collects material from the
canal and cervical disc with a spatula or cytobrddfis test is done as prophylaxis to
screen for malignancy in women of 25 to 65 yearagd. It should be repeated regularly
once sexual activity starts.

3. Cytohormonal smear: performed to assess hormonal activity of the iegarCell
material is collected from the vaginal lateral fgrnAt least 4 or 5 preparations are
analyzed, at the follicular, periovulatory, eatnydal and late luteal phases.

4. Taking biopsy specimens for histopathological examination: cervical cancer is often
detected within the borders of erosions when stillearly stage and when effective

treatment is still possible. Colposcopy is usedddorm target tissue biopsy.
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5. Vaginal discharge macroscopic assessment: this is also an exploratory examination
used to find the pathogen responsible for an inftatory condition of the vagina.
Normal discharge is liquid, moderately profuse, rteks, milk-white in colour, which is
due to the presence of lactic acid bacteria (Dad®@sd bacilli). In pathological conditions,
presence of discharge (leukorrhea) that is profymeulent, dense, and yellowish
indicates bacterial infection. White, lumpy and emass discharge, accompanied by
pruritus, is characteristic of fungal infection.offry, yellow-greenish discharge of
unpleasant odour suggests trichomonal infectiorsclirge from the urethra is also
assessed — purulent discharge may be suggestijanofrhoeal infection.

On completion of viewing the vagina, while removithg speculum, examination of the vaginal
walls should be done for pathological changes sagh.e. papillomas or carcinomas. If the
vaginal walls are markedly lowered, anterior vagwall elevated by the urinary bladder or
posterior vaginal wall raised by the rectal ampuala be visible in the vulvar fissure. To check
for urinary stress incontinence, the patient shbw@sked to cough.

On palpation, the shape of the abdominal vault, abdominal watius, and tenderness to
palpation should be assessed and any symptomsritéres looked out for. We should also
check for pathological masses suggestive of tumbtise uterus, ovary or the intestine. Presence
of ascites is the evidence of cancerous lesiotigercirrhosis.

Examinationper vaginam should be done after the patient has earlier edptier bladder.
Before inserting his one or two fingers into thegiva, the examiner must put on a sterile
surgical glove. While introducing the middle fingere press the posterior wall of the vagina to
make room for the index finger. Examination of tamale reproductive organs usually requires
both hands; hence it is calledbananual or combined examination. The examiner endeavors to
grasp the uterus with the fingers of the 'interhahd — its fingers inside the vagina, lifting the
uterus upwards, and 'external' hand — its fingees ¢the pubis, pressing the abdominal wall.
During this examination, position of the corpustbé uterus (ante- or retroflexion), its size,
shape, compactness, mobility and tenderness gredtesl. Examination of the retroflexed uterus
is considerably more difficult, and sometimes, &ddal examination per rectum may be
advisable. During the examination, the patient &hbe relaxed, her arms along the body.

The corpus of the uterus is the size of a small, @aout 5-6 cm long, 4-5 cm wide, and 3-3.5
cm thick. The uterus is a hormone-sensitive orgarsmall, hypoplastic uterus indicates a
possible hypoestrogenism, while an enlarged utesusssociated with an increased estradiol

level, due for example to early pregnancy. The r@brionus of the uterus corresponds to that of
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skeletal muscle, whereas gestational uterus igrsdfregularities in the outline of the uterine
corpus may be associated with the presence of émngors, the so-called myomas. Suspension
of the uterus by means of peritoneal ligamentsfdomdus bands determines its mobility. Pain on
shifting the uterus during the examination will icate inflammation of adnexa or parametrium,
or endometriosis. Fallopian tubes are normally land thin, and not palpable on gynecological
examination. If inflamed, however, they can be ptdd, and strong pain can be experienced.
Exudate in a fallopian tube is associated with ghesence of a soft tumor such as hydro- or
pyosalpinx. The ovaries are elliptic in shape, 3@ fang, 20 mm wide, compact, a little tender
on pressure. In obese women, the ovaries may npélpable. Women of androgenic hormonal
build, on the other hand, often have enlarged egadbout 40mm x 30mm, which is the result
of subcapsularly located follicles and hypertrogfiyovarian medulla. To palpate the adnexa,
fingers of the 'internal' hand should be insertedhe lateral fornix of the vagina, pressing
towards the parametrium and exerting simultaneagsspre to the abdominal wall by the
fingers of the 'external’ hand.

It is worth emphasizing that estradiol has a stating effect on the uterus, inducing growth of
its muscular layer, increasing contractility of naytes, and proliferation of endometrium cells.
In the breast, estradiol leads to increased graoftlductules. Progesteron acts opposite to
estradiol, decreasing contractility of myocytes,hilniting proliferation and secretory
transformation of the endometrium. In the breastauses growth of lobules and glandular
vesicles. A long-term absence of such feedbacladistrprogesterone mechanism due to, for
example continuing anovulatory cycles, may resnltmany abnormalities of structure and
function of the reproductive organs. The hormondjictv often disturbs the estrogen-
progesterone balance, is prolactin. There is a Isisgn evidencing excessive secretion of
prolactin — the nipple of a woman who is not intdgion period will produce milk on squeezing.
This only proves that examination of breasts shoaldlays be a part of gynecological

examination of a woman.
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Agata Wesotek-Czernik, Hanna Grymin

Ophthalmoscopy

Direct ophthalmoscopy is the most common methoeixaimining the eye fundus. It provides
a 15x magnified upright image of the retina.

Ophthalmoscopy is much easier through a dilatedl.ptipppicamide 1% drops (0,5% for
children) are recommended. The pupil mydriasigstid to 20 minutes after installation and
lasts for 6-8 hours.

There is a small risk of angle closure glaucomasedwby mydriasis in eyes with shallow

anterior chambers, particularly in elderly patients

Examination sequence for ophtalmoscopy

* Use a dark room.

* Ask the patient to look at a distant object antdreathe normally.

* To examine the right eye, hold the ophthalmoscagge right hand (hold it in the left
hand while examining the left eye).

» Use your right eye to examine the patient’s righé¢ and use your left eye to examine
the patient’s left eye.

* Switch on the instrument and direct it at the pugmigling it slightly towards the nose.

» Demonstrate the red reflex.

* Keeping the beam pointing in the same, slightlyahagection and the red reflex in
view, move the ophthalmoscope more closely to titeept's eye, stopping just close
to the lashes.

* The optic nerve (disc) should now be in the ficidiew.

* Examine the fundus systematically, directing thbtbalmoscope adequately.

* Finally examine the macula. It is difficult to sé¢hrough a small pupil. Use a narrow

beam and ask the patient to look straight at tig.li
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The normal fundus

Retina.

The color of the retina varies considerably acaagdo skin and choroidal pigmentation, from
reddish black in those with black skin to pale pimkhe Albinos.

Optic disc.

The optic disc is pink with a slight temporal palldhe margin is well demarcated except for
the nasal side. The optic cup is paler than theafethe disc and varies in depth and size but
its diameter should not exceed 50% of the whole diameter.

Macula.

The normal macula lies temporally to the disc wittiie vascular arcades; it is darker than the
rest of the retina and has a shiny central (foveslgx.

Blood vessels.

The bifurcation(s) of the central artery and veire avisible at the disc. Transmitted
physiological pulsations of veins may be presemteral pulsation is abnormal. The upper
and lower branches of the artery divide into nasal temporal arteries. These arteries are

smaller in diameter than the veins and are brigieter
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Bozydar Latkowski, Ewa Niebudek-Bogusz

PHYSICAL DIAGNOSIS IN OTORHINOLARYNGOLOGY

The nose and nasal sinuses

Taking history
Labored respiration can be the result of the nesalum deviation, hypertrophy of nasal
conchae or vasomotor changes (allergic). Anothasae for labored nasal respiration may
be edema in the course of flu-like diseases imgpand autumn or allergic swelling of the
mucous membrane in spring, when grass and treessdsto Sinusitis, nasal polyps or
malignant neoplasms may also cause it. Headachear caused by sinusitis begin in early
morning hours and are associated with mucopurutdten fetid secretion. Localization of

the pain is varied; the most common being in mexbahers of the orbits.

External nose inspection

On inspection, attention should be paid to the shap the nose, its shifting,
intussusception, swelling of the orbits and livedsseous or cartilaginous septal defect,
congestion, dermatitis (atrial nasal furuncle),deEmmess on palpation of flaccid parts and

surrounding tissues.

Tentative examination of nose patency

In everyday ambulatory examination, an estimatibnnose patency is cursory and
limited to quantification of freely expired air sam force when it reaches doctor’'s hand.
The air is expired with one nasal passage closédr Aleaning the nose the patient is asked
to breath freely and after applying pressure on side of the nasal ala, strength of the

exhaled air stream is assessed on a dorsal salbanid.

Anterior rhinoscopy
Rhinoscopy is performed with a headlight and a Inesdoscope; the patient is sitting.
After introducing light into the nasal atrium, arwfsa closed rhinoscope are inserted into one

of the nasal passages. A rhinoscope is alwaysikepe left hand. Its handles are held in the
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hand and the forefinger is free to touch the tighaf nose. Clamping the handles makes the
nasal atrium open. Touching mucous membrane, edlyecasal septum should be avoided as
it is painful and may cause bleeding. Doctor’s tigand should rest on patient’s forehead and
control head position. In lighted passage (e.gthenleft side) shape of the septum should be
examined. Rarely is it straight and may have varghapes. Its lower part may be rich in fine

vessels. It is called Liettl's or Kiesselbach’'sxuls. It often bleeds. There are three nasal
conchae on the lateral wall: superior, middle aridrior. They appear as rounded thickenings
of different size and mucous-like color.

Paranasal sinuses can only be examined radioltgicaby diagnostic puncture, which
refers only to the maxillary sinuses. Morning hedws and tenderness around medial
corners of the orbits and cheeks just under th& giiathe zygomatic bone may suggest
maxillar, ethmoid of frontal sinusitis but the aeet diagnosis is often difficult.

Posterior rhinoscopy

Mucous membrane of the oropharynx should be areteztd before the examination. The
epiphysis of the tongue is gently pressed withasp held in the left hand. A small laryngeal
mirror, which is held in the right hand, should freviously warmed. A patient is asked to
breathe in as if sniffing. Then the mirror shobklplaced behind tensed soft palate so that its
lighted surface is at the angle of 45°. The mirsoturned with its reflective surface up and a
ray from a headlight reflexes to light up the ewgliof the oral cavity, which is properly called
the oropharynx. A view in the mirror shows the postmedial part of the nasal septum and
oval posterior edges of the conchae - laterallpath sides.

A different way to examine the nasopharynx is padpa Patient’s head is stabilized in
doctor’s left hand (doctor is standing next to @atti on his right). With the forefinger of the
left hand, a fold of buccal tissues is placed betwihe teeth of maxilla and mandible from the
outside. It protects the examiner from being irgdtuely hurt, bitten.

Doctor inserts the forefinger of the right handoirthe oral cavity and then into the

nasopharynx (behind the soft palate) and palpatesrfy pathological structures.
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The oral cavity and the pharynx

Taking history

As usual, age and sex should be included. Scrajchomeign body feeling or sore throat
may result from hypertrophic or atrophic chroniapingitis exacerbation. Halitosis may be
the result of caries or alimentary diseases (egophageal diverticles). Bleeding from the oral
cavity (especially in mornings) may be provokeddwerzealous brushing (alveolar process
microinjuries). Frequent complaints of sore throatd differentiation with acute tonsillitis
(local distress) and pharyngitis (systemic infattwith strong pain, high temperature, malaise
and distant complications). Pain on swallowingwadl as voice weakness, timbre changes or
hoarseness, require assessing trachea conditigecially if pain radiates to the ears
(neoplasms).

Inspection and palpation of the oral cavity and thepharynx

On the oral cavity and pharynx examination, theheind is placed on patient’s forehead,
while the right hand holds a spatula. The patientasked to open the mouth. After
illuminating, the tongue (mobility, fur presencdfe orifices of submandibular glands
(frenulum of the tongue) and condition of the de&oni are examined.

Next, labia and buccae are drew apart to examiee vidstibule of the oral cavity,
particularly the area of last premolar teeth, whtre orifices of the parotid glands are
localized. Examination of the soft palate, tonsilsd the posterior wall of the pharynx is
performed after pressing the tongue (without hasitq near its epiphysis but not too deep
(vomiting reflex) with a spatula. On inspectiontleé soft palate, attention is paid to symmetry
of its tension and to palatine tonsils that arealiaed between palatine arches. They may be
hypertrophic or hidden in the arches.

The posterior wall of the pharynx shows solitaryaggregated lymph follicles that form
the lateral tracts. They are often observed aslsbraht red nodules, which suggests chronic,
exacerbated hypertrophic inflammation. Smooth,adrgt lucid mucous membrane is observed
in chronic atrophic inflammation. On palpation, lghoid nodes of the submandibular area are

examined. Sometimes (after putting on a glove) bibigom of the oral cavity, particularly the
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orifices of the submandibular gland ducts can bpatad.

The larynx

Taking history

On obtaining the history, endured infectious diesasuch as tuberculosis and diphtheria
should be enquired about. If the patient complaingequent colds with hoarseness, precise
frequency should be established as well as thenrdbon whether these are accompanied
with cough, pain while swallowing, scratching arkling sensations just under the larynx or
earache should be obtained. Symptoms that have Hescribed may suggest chronic,
aggravating laryngitis or tracheitis but may alsggest the beginning of a serious neoplastic
disease. Patient’'s consumption of high percentdgehal, smoking intensity and dietary
habits like eating hot, spicy or cold dishes havbd assessed as well.

In case of dyspnoea, it is necessary to estaltigtiology. Acute tracheal dyspnoea is very

typical as it is an inspiratory dyspnoea with sirid

Neck palpation

On palpation a lateral mobility range of the tragmhéenderness (inflammation of the
cartilaginous framework) and localized pain on bsittes of the hyoid bone (inflammation of
the superior laryngeal nerve) are examined. Cervicales along the sternocleidomastoid
muscle as well as submandibular and supraclavicumies also need palpation. Special
attention should be paid to the nodes of the anflthe mandible, because metastases of
nasopharyngeal neoplasms are formed there frequdmting the only symptom of the
disease.

Indirect laryngoscopy

The technique of the indirect laryngoscopy is dkwes: the patient sits in front of the
doctor and, after choosing a proper laryngeal miriee doctor warms it over a flame of a
spirit lamp or dips it in hot water for a few sedsnand checks its temperature against his
hand. Then he asks the patient to stick the tomgmeand seizes it with his left hand, using

gauze. Warmed mirror (to avoid fog) is introducetbithe middle pharynx and lifts the uvula
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and the soft palate. A mirror should be advanceti@tingle of about 45° and, after the area
has been illuminated using a headlight, it shoblosthe view of the larynx. The foreground
shows a semi lunar edge of the epiglottis passittgsymmetric aryepiglottic folds, which are
connected with two cherry stone-sized prominenctse -arytenoid cartilages. Laterally on
both sides, there are big hollows called the pinfaecesses. Anteriorly from the arytenoid
cartilages, two white-silvery strips pass, whichn (breathing) form a triangle with the
cartilages that is called the glottic fissure. These vocal folds, called also vocal cords
(chorda vocalis). These are connected to the enfgle thyroid cartilage with spurious folds,
which are visible as a filling of the space betw#dencords and lateral surface of the larynx. It
is possible to observe their constriction duringnution and relaxation while breathing.

The ear

Taking history
The type of hearing defect should draw our attentimw the speech is heard, interpreted
and perceived (wrong comprehension and poor heafirigformative sounds, e.g. ring in
receiving defects). In transmission defects (infleations, otosclerosis) phone calls are heard
correctly due to the bone transmission. If headigjurbance is accompanied by murmurs,
whistles or squeals it may suggest receiving def@atoustic nerve) or eustachitis. Basic data
should be noted in the history: patient’'s age (r@tageing of the hearing organ), sex (in
women, otosclerosis affects hearing without paid sacretion) and profession (working in
noisy environment- acute and chronic acoustic tegum
Ascertain if any vertigo occurs. If it happens whilhanging position from the horizontal
to vertical, it may be an orthostatic dysfunctidrtioculation and not the typical dizziness.
On taking history one should establish:
» giddiness - is a kind of spinning around (bodygeclg) or hesitated walk;
e circumstances, in which vertigo occurred (suddegtgdually, after an injury, during
infection, after poisoning, after psychic trauma);
« ifitis related with hearing disturbances;
e what are the co-occurring symptoms e.g. UNnCONSOERSS
* how the disease evolved from the onset to the ptesi dizziness is recurrent;

« if it aggravates or diminishes;
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» ifitis periodical.

Inspection and palpation of the external ear

The shape of the auricle, width of the externalitaugl canal, skin color, inflammation,
swelling, eczema, congestion, swelling and pairpalpation near the mastoid process, pain
on pressing the tragus or the postero-inferiorigecbf the acoustic duct and pain on

percussion around the mastoid process are thersafteoncern.

Ear endoscopy — otoscopy

Tortuousity of the external acoustic duct demandsnél-shaped auriscope. Its size is
selected according to the anatomical conditiorheféar canal. After introducing light with a
headlight (e.g. during the left ear examinatiorg #uricle is pulled back and in an upward
direction by the left hand. The otoscope, whichetd between the thumb and the forefinger
of the right hand, is inserted into the auditorgalawith a rotating movement.

An auriscope should be inserted extremely gengbytouthe cartilaginous part of the canal
only, because the bony part is directly covereth whie skin and its triggering could be terribly
painful for the patient. The skin of the canal dam inspected after auriscope has been
inserted. Then, the tympanic membrane is examiheatimally, it is of pearl-grey color.
Superiorly and medially, there is a small bulgetquding to the canal. It is the short hammer
processus. There is also a place of hammer’s ati@achthat is ended with a hollow visible
here; it is called the umbilicus. It runs obliquélgm above to the bottom. A reflection forms
light streak heading forward. In adults, white spot calcium plaques are noticed frequently.
A close examination of the tympanic membrane neggsrience.

Significant amounts of cerumen may accumulate, whioakes inspection of the
membrane difficult or impossible. Mechanical remoweth a hook or ear lavage is
recommended.
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Dariusz Nowak, Michat Karasek, Marek Kasielski

Assessment of student’s practical clinical skills

Objective Structured Clinical Exam

One of the methods of checking and evaluating adiniskills is an Objective
Structured Clinical Exam (OSCE). This kind of tesétclinical skill performance is widely
applied in medical departments of many leading wadiniversities in North America and
Western Europe. An OSCE is considered the besttavayaluate practical clinical skills and
may be efficiently applied in pre- and postgraduatdical teaching. Basic structure of an
OSCE is not dependent on specific skills tested @kam includes several stations (usually
10 to 15) involving performance of different taskEsach station corresponds to one practical
task or clinical problem, which should be solvedilimited time period (3 to 6 minutes). The
particular tasks are constructed to resemble dimgtuations that are encountered in real
settings. Therefore, according to the kind of tédsik student can meet at the consecutive
stations a healthy volunteer, a standardized drpa#ent as well as a phantom of the whole
human body or its part. While passing through estation, the examined person is observed
by the examiner and is estimated using previousiypgred and precisely defined criteria of
assessment. In this way each student has the smoé tasks to solve within the same time
period and is estimated according to the sameriexiten comparison with traditional practical
examination where students have different patiastgned to discuss in a different time
period and are estimated by examiners who usupfifyalifferent methods of evaluation, an
unquestionable advantage of OSCE is that it prevideuniform, objective method of
assessing clinical skill performance by studeritbe analysis of obtained results can also be
used to evaluate the quality of teaching.

Preparation of OSCE is not an easy task and rexjairéarge commitment of the whole
teaching team. While planning OSCE it is necesgasplve a variety of problems, which are
introduced below. These are as follows:

- selecting the clinical skills, which are to be dkest

- defining the number of stations and subordinatuitable tasks to them

- providing each station with short, unambiguousrutdtons that would define the task

- establishing the method of assessment

- preparing the place for the examination - at lagstw joint rooms will be necessary
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- selecting the staff necessary for examination et@tu examiners, volunteers,
patients, persons responsible for regulating thdestts' passage through the stations
(supervising the order and time of executing taskaking sure that there would be
only one examined student at one station)

- training the staff

- settling the date of the examination (it may baillesome since several rooms are
required at the same time)

- analyzing the results

A proper training of all persons that are engagegdreparation and execution of OSCE

seems essential. It concerns both the examinerpatiehts or healthy volunteers, who play
the suitable roles described in the script of tattk# are subordinated to the particular
stations. Standardized patients must present Wwilsame symptoms and complaints that are
associated with their diseases each time they waenieed. Two instructions have been
introduced below. The first instruction has beesigieed for a healthy volunteer, who is
supposed to play the role of a patient with pneumdrhe second one, which is addressed to
an examiner, includes the criteria of evaluatingleht’s performance of taking history from a
patient with pneumonia, who has visited his dobrause of cough, shortness of breath and
fever.

Station No. 1 — history taking (pneumonia)

Instruction No.1 (script for a standardized patient)

You are a 66-year old man, a former electric loctmeoengine - driver, at present - retired,
healthy so far. You have smoked about 10 cigarekady for 40 years. Three days ago you
went fishing. It was a cold, rainy and windy dayou¥soaked and froze. The day following
your return home cough appeared, initially with@umy sputum, and then you produced
yellow-green sputum on coughing (without the presenf blood). Chills occurred in the
evening, the body temperature was 39.4° C. Thénfgef shortness of breath as well as chest
pain, which increased on deep breathing and coggbircurred in the right half of the chest.
The body temperature that was measured this momagg38.6° C. You feel weak, produce
green sputum with no bloody admixture, feel pieggain in the right half of the chest that is
more intense on breathing, you cannot walk. Yowehaot taken any medicines except for 2
tablets of paracetamol in the evening. The stamzzddpatient has to know this script very

well and should give the same answers to all tlaenéxed students.
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Instruction No.2 — Evaluating the student

Station No 1. — history taking (pneumonia)

Instruction for a student: Take a short medical history from the patient atbdito hospital
due to cough, fever, weakness and discomfort imt hglf of chest. Based on the information,
present the most likely, working diagnosis. Youd&vminutes to complete the task.

Rating criteria points

Did a student introduce himself and greet the ptRie 1

Did he inquire on:

- duration of symptoms 1

- circumstances of their appearance 1
- cough 1

- production and colour of sputum 1
- evidence of blood in sputum 1
- toleration of exercise 1

- dyspnea 1

- fever 1

- pain 1

- chills 1

- smoking habit 1
- past medication 1
- occupation 2

3

Initial diagnosis

Maximum rating 19

Examiner should remain close to the standardizédngaand the examined student so that he
could precisely analyze their dialogue and exeduse opinion according to the above-
mentioned criteria. In the Practical Clinical TemchCenter, several variants of OSCE have
been worked out and used as a method of estimafigmactical clinical skill performance
after completion of the course. The list of tastsaerning the two exemplary examinations is

presented below.
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OSCE (first version)

Station | Task Rating method

1 Taking medical history of the current diseasbservation
(pneumonia, standardized patient)

2 Measurement of blood pressure and interpretataiyservation
(healthy volunteer)

3 Tentative percussion and auscultation of the durapservation
(healthy volunteer)

4 Palpation of the liver and the spleen observation
(healthy volunteer)

5 Recording an ECG (healthy volunteer) observadiuth
interpretation of the
record

6 CPR (phantom) evaluation of printo
from phantom

7 Investigation of pulse on large vessels (healtblgservation

volunteer)

8 Principles of vein puncture (written answer | Written answer

several points) checking

9 The arrangement of unconscious subject in eedettibservation

position (healthy volunteer)

10 Calculation of heart rate based on ECG re¢ checking of

(3 ECG records, written answer) calculations

11 Determining heart borders and location of thexapbservation

beat (healthy volunteer)

12 Investigation  of  respiratory action  andbservation

determination of lower borders of lungs (healthy
volunteer)

13 Cleaning the wound and applying a dressiajgservation

(phantom)
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OSCE (second version)

Station | Task Rating method

1 Investigation of breasts (phantom) observation

2 How to prepare a patient for funduscopy (writtevritten answer
answer, points) checking

3 Performing catheterization of the urinary bladdebservation
(phantom)

4 Per rectum examination (phantom) observation
Description of breast tumor — shape, dimensipnsijtten answer
location (written answer based on palpation| ofiecking
breast; phantom)

6 History taking from the sick child's mother ohsgion

7 Suturing a wound (upper limb, phantom) observatio

8 Calculation of duration time of PQ interval andritten answer
QRS complex based on ECG record checking

9 Rinsing the ear canal observation

10 Applying compression dressing on a woungebservation
upper limb (arterial hemorrhage, phantom)

11 Beginning resuscitation (CPR, phantom) obseaymati

12 Auscultation of heart valves (healthy volunteer) | observation

Six minutes are provided to complete every taskimktpcompleted the course in the Clinical

Medicine Teaching Department, students should ketalperform all tasks described above.

Passing score is 80%.
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