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Body temperature

• Body temperature
– Core temperature

– Surface temperature

• Factors affecting body temperature
(outer temperature, metabolic activity, physical activity, infections, use
of personal protectors)

• Heat production

• Exothermis process

• Thermostatic control
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BBBody temperature

•• BBBBooooooddddyyyyy  ttteeemmmmmmmppppeeeerrraaaature
––– CCCCoooorreee ttttteemmmmmppppppeeeeeeerrrature

–––– SSSSSSuuuuurrrfffffaaaaaaccccccceeeee tttttteeeeemmperature

• Factors afffffeeeeecccccttttiiiiinnnnnggggg bbbboooooddy tempppppeeeerrrraaaaatttttuuure
(outer tempmpmpmpmperererereratatatatatururururure, metetetetetabababababolololololic activity, physical acacactitivity, infefefefectctctctions, usususususe
of personanal pl pl pl pl prororororotetetetetectctctctctors)

• HHHHHeeeeeaaaaattttt ppppproducccctttttiiiiooooon

• Exooooottttthhhhhermis process

• Therrrrrmmmmmostatic control
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Body temperature - Hypotermia

• Causes/Risk factors

– homeless person, rescued from water, alcohol, 
antidepressants, infants, elderly

• Artificial hypothermia

• Depth levels:

– Mild: 33 C-35 C

– Moderate: 28 C-32 C

– Severe: <28 C
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BBBBBBBooooodddddyyyyyyyy tttttttteeeeeemmmmmperature - Hypoterrrrrmmmmmia

••• CCCCaaaauuuussseeeeessss////RRRRRRRiiiisskkkk ffffaaaactors

–––– hhhhooooommmeeeeeelllessssssssss pppppppeeeerson, rescuedddd fffffrrrooooommmmm wateeeeerrrr, aaaaalcohoooool, 
aaaannnnnnttttiiiidddddddeeeeppprrrrreeeeesssants, infants, eeeeelllldddddeeeerrrrrlllllyyyyy

• Artificial hhhhhyyyyypppppooooottttthhhhheeeeerrrrrmmmmmia

• DDDDDeeeeppttttthhhh levelllllssss:::::

––– MMMMMiillllddddd: 33 C-3333355555 C

– MMMMMoooooderate: 28 C-32 C

– Seeeevere: <28 C

4



intranasal cooling systemintttttrrrrraaaaannnnnaaaaasssssaaaal coooooollliiiiinnnnnggggg sssssyyyyyssssstem

Body temperature - Hypotermia

Temperature Symptoms

36 C Normal temperature

35 C Peripheral vasoconstriction,shivering, speech

disturbances, hyperreflexia

34 C The patient is still conscious,burdensome

movements, ECG abnormalities may occur. The J-

wave can be found at the meeting point of the QRS 

complex and ST-segment

33-31 C Retrograde amnesia, shivering ceases

30-28 C Unconsciousness, muscle rigidity, bradpnoea, 

bradycardia which increases, J-wave amplitude

27-25 C No reflexes can be induced, ventric fibrillation

17 C Isoelectric ECG 6

BBBBBoooooooddddddyyyyyyyy   ttttttteeeeemperature - Hypoterrrmmmmmia

TeTeTeTeTeTempmpmpmpmpmpmpmperererereratatatururureee Sympmpmpmpmptototototomsmsmsmsms

36 CCCCC NoNoNoNoNoNormrmrmrmrmal temperature

35 CCCC PePePePePePePePeririripheral vasocococococonsnsnsnsnstrtrtrtrtriciciciciction,shihihihihivevevevevering, spspspspspeeeeeeeeeech

dididididisturbances, hypepepepeperrrrrrrrrrefefefefeflelelelelexixixixixia

34 C The papapapapatititititienenenenent is still cl cl conononononscscscscscioususususus,b,b,b,b,burdensome

momomomomovevevevevememememementntntntnts,s,s,s,s, ECG abnbnbnbnbnororororormamamamamalililililities may oy oy occur. The J-

wawawawave cacacacacan bn bn bn bn be found at the mememeeting poinininint ot ot ot of the Qe Qe Qe Qe QRSRS 

cococococomplelelelelex ax ax ax ax andndndndnd S S S S ST-T-T-T-T-segment

33-311111 CCCCC ReReReReRetrtrtrtrtrogradedededede amnesia, shiveringngng cecececeases

30-28 CCCCC Unconsciousness, muscle rigigidididititititity,y,y,y,y, bradpdpdpdpdpnonononoeaeaeaeaea, 

bradycardia which increases,s,s, J-wavavavavave ae ae ae ae ampmpmpmpmplilililitude

27-25 C No reflexes can be induced, v v venenentrtrtricicic fififibrbrbrililillalalatititiononon

17 C Isoelectric ECG 6

Body temperature - Hypotermia

Treatment

• Active and passive techniques

– Increasing the temperature of the outer

environment

– Covering the patient (wool is the best to be used)

– Applying preheated blankets and sheets

– These methods are applied on the whole body

– Head should be covered
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BBBBBBBooooooddddddddyyyyyyy ttttttteeeeeemmmmmperature - Hypoterrrrrmmmmmia

TTTTTTTrrrrreeeeaaatttttmmmmmeeennnnttttt

• AAAAAAAccccccccttttiiiiiivvvvveeeeeee aaaaannnnnddddd  ppppassive techhhhhnnnnniiiiiquues

– Inccrreeasing the ttttteeeeemmmmmperatuuuuurrreeeee of thhe ouuuttttter

environmmmmeeeeennnntttt

– Covvvvveeeeerrrriiiiinnnnnggggg the pppppaaaaatttttiiiiient (((((wool is the bbeeeeessssst to bbbbeeee useeeeeddddd)))))

–– AAAAApppppppppplllyinggggg ppppprrrreheaaaaatttteeeeeddddd bbbbblankets and   shheeeeeeeeeettttsss

–––– TTTTThhhhheeeeessssse mettttthhhhhooooods are applied on theee wwwwwhole bbbbooooodddddy

– HHHHeeeeead should be covered
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Body temperature - Hypotermia

Treatment

• Active and passive techniques
– Application of liquid or air circulating heating blankets

– Heated blankets

– Heated infusion (heated to about 38°C)

– Making the patient inhale heated oxygen

– Mediastinal or peritoneal lavage with fluid

– The lavage of the urinary bladder and the stomach
with heated solutions

– Warm water enema

– Heating through extracorporal circulation

– Haemodialysis
8

BBBBBBBooooodddddyyyyyyyy tttttttteeeeeemmmmmperature - Hypoterrrrrmmmmmia

TTTTTTTrrrrreeeeeaaaatttttmmmmeennnntttt

••• AAAAAAAccccctttiiivvvvvee aaaaaanddddd  pppppppaaaassive techniiiiqqqqquuuuueeeeessss
–––– AAAApppppppppppppllliiiiccccaaaattttiiiiiooooon of liquid or aiiirrrrr  ccccciiiiirrrrcccccuuuuullllating hhhhheeeaaaaating blankets

– Heated blanketttttsssss

– Heated innfffffuuuussssiiiiioooonnnnn (hheeeeeated to abbbbboooouuuuttttt 3333388°C)

– Makkiiiinnnnnggggg tttthhhhhe paaatttttieeeeennnnnttttt inhale heated oxxxyyyygggggen

– MMMMMeeeeedddddiiiiiastttttiiiiinnaaaaal or ppppeeeeerrrrriiiiitttttooooonnnnneeeeeal lavage wittth fffffllllluuuuuiiiiiddddd

–––– TTTThhhhheeeee lllllavageeeee oooooff the uuuuuriinary bladder annnd   ttttthhhhe stommmmmaccccchhh
wwwwwiiiiitttthhhhh heateddddd sssssolutions

– WWWWWarm water enema

– HHHHHeeeeeaaaaating through extracorporal circuulatiooooonnnn

– Haemodialysis
8



Body temperature - Hypotermia

• If temperature falls below 25 C malignant arrythmia
develops

• Prevention is important

• Intensive monitoring

• Ambulance

• Temperature below 30°C defibrillation therapy, vasoactive
and antiarrythmic medications are not effective -> increase 
body temperature

9

BBBBBBBBooooooddddddddyyyyyyy ttttttteeeeemmmmmperature - Hypoterrrrrmmmmmia

••• IfIfIf tetetetetetempmpmpmpmpererereratatatatatatatururururure fe fe fe fe falalalalls below 25 C maligngngngngnananananant at at at at arrythmhmhmhmhmiaiaiaiaia
dedededededevevevevevelolololopspsps

• PrPrPrPrevevevevevevenenenenenentitititititiononononononon isisisis importatantntntntnt

• Intensive me me monononononitititititorororororinininininggggg

• AmAmAmAmAmbububububulalalalalance

• TeTeTeTeTempmpmpmpmperererererature belelelelelowow 30°C defibrillation theheherararararapy, vasososososoacacacacactititiveveveveve
and d d d d ananananantiarrythmic medications are not efefeffectctctctctive -e -e -e -> > > > > inininincrcrcrcrcreaease 
bodydydydydy t t t t tememememperature
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Body temperature- Hyperthermia

Degrees:

• Mild: heat fatigue, heat syncope, heat exhaustion, 
sunstroke

• Severe: heat stroke (body temperature above 40°C)

Causes of its development

• Heat stagnation

• Increased metabolic activity

• Decreased heat dissipation

10

BBBBBBooooooooddddddddyyyyyyyy tttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmia

Deeeeegggggrrrreeeeeeeessss::

• MMMMMMiiiiillllllddddddd: hhhhhheeeaaaaaaatt fffffaaaaatttttttiiiiiigggggue, heat syyyyynnnnncccccooooopppppe, heaaaaatttt eeeeexhaauuuuussssstion, 
sunnnnssssstttttrrrrrroooooookkkkkkeeee

• Severe: heat strrrroooookkkkkeeeee (((((bbbody temmmmmpppppeeeeerrrrraaaaattttture above 40°C)

Causeeesssss ooooofffff  iiiiittttts dddddeeeeevvvvvelopppppmmmmmeeeeennnnnttttt

• HHHHeeeeeaaaaatttt stttttagggggnatiiiiioooonnnnn

• Incrrrrreeeeeaaaaasssssed metabolic activity

• Decreeeeeaaaaasssssed heat dissipation
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Body temperature- Hyperthermia

Symptoms:

• Sense of weakness

• Cool and wet skin

• Rapid weak pulse

• Dizziness

• Paleness

• Spasm in limbs

• Abdominal cramp

• Nausea

• Coordination disorders

• Sweating
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BBBBBBooooooooddddddddyyyyyyy ttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmmia

SySySySySySySympmpmpmpmpmpmpmptotototomsmsmsms:::

•••• SeSeSeSeSeSeSensnsnsnse oe oe of f f weweweweakakakakakakneneneness

• CoCoCoCoCoCoCoololololololol anananananand d d d d wewewewewewewet st st st st st skikin

• RaRaRapipipipid d d d weweweweweweweakakakak pulse

• Dizziness

• Paleness

• Spasm im im im im in ln ln ln ln limimimimimbsbsbsbsbs

• AbAbAbAbAbdododododomimimimiminal cl cl cl cl crararararampmpmpmpmp

• NaNaNaNaNauseaeaeaea

• CoCoCoCoCoororororordididididination didididisorders

• Sweaeaeaeaeatititititing
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Body temperature- Hyperthermia

• Risk groups

Treatment

• Immediate heat withdrawal

• Cooling

• Treatment of associated hypotonia

• Fluid substitution

• Prevention

• Protection from direct sunlight

• Applying ventilators or air-conditioners

• Forced fluid intake
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BBBBBooooooooddddddddyyyyyyy ttttttteeeeeeemmmmmmperature- Hypertheeeeerrrrrmia

••• RiRiRiRisksksksksk grgrgrgrououououpspspspspspsps

TrTrTrTreaeaeaeaeaeatmtmtmtmtmtmenenenenentttt

• ImImImImmememememedididididididiatatatatatate he he heat withdhdhdhdhdrararararawal

• Cooling

• Treatment ot ot ot ot of f f f f asasasasassososososociciciciciatatatatatededededed hypotoninininiaaaaa

• Fluid sususususubsbsbsbsbstitititititututututution

• PrPrPrPrPrevevevevenenenenentititition

• PrPrPrPrProtototototececececectiononononon fromomomomom didididirect sunlight

• ApApApApApplplplplplyiyiyiyiyingngngng ventilatatatatators or air-conditioners

• Forcrcrcrcrcededededed fluid intake

12



Body temperature- Hyperthermia

The degrees of fever are:

• subfebrility: 37,5 C -38 C

• febrility: 38 C -39 C

• pyrexia: 39 C -40 C

• hyperpyrexia: >40 C
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BBBBBBBooooooooddddddddyyyyyyyy tttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmmia

TTTTTTThhhhhhhe dddddeeeeegggrrrreeeeeeeeees oooooffffff fever are:

• sssssuuuuuuubbbbbbffffffeeeeebbbbbbrrrriiiillllliiiittttyyyyyy:: 37,5 C -388888 CCCCC

• febriiilllliiity: 38 C --3333399999 C

• pyrexia: 3333399999 CCCC -4444400000 C

• hyyyyypppppeeeeerrrrrpppppyrrrreeeeexxxxxia: >>>>>4444400000 CCCCC
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Body temperature- Hyperthermia

The causes of fever can be:

• Bacterial infection

• Viral infection

• Parasitic infection

• Fever of unknown origin

• Malignant hyperthemia: 

– potentially fatal, rapidly developing febrile
condition associated with muscle stiffness, 
tachycardia, acidosis

14

BBBBBBooooooooddddddddyyyyyyyy tttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmia

TTTTTTThhhhhheee ccccaaauuuusssseeeessssss oooooffff  fffffever can be:

• BBBBBBBaaaaaaacccccttttteeeeerrrriiiiiiaaaallll iiiinnnnnnnfffffection

• VVViiiirrraaaallll iiiinnnnnfffffeeection

• Parasitic innnnnfffffeeeeeccccctttttiiiiionnnnn

• Feverrrrr ooooofffff uuuuunnnnnknooooowwwwwnn orrrrriiiiiggggin

• MMMMMaaaaallliiiiiggggnnnnnanttttt hhhhhyyyyyperrrrrttttthhhhheeeeemia: 

–––– pppppoooootttteeeeentiallyyyyy fffffaaaaatal, rapidly developinnnggggg febrile
cccccooooondition associated with muscleee stiiiiiffffffnesssssssss,,,, 
taaaaaccccchhhhycardia, acidosis

14

Body temperature- Hyperthermia

Fever of Unknown Origin - FUO

• body temperature is over 38.3 C for at least 3 
weeks

• cause is not detected even after a week-long
medical check-up

– nosocomial

– neutropenic

– HIV

– induced by medicaments

15

BBBBBBooooooooddddddddyyyyyyy ttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmmia

FFFFFFeeeeevvvveeeeerrr ooooofff  UUUUUnnnkkkknnnnnoooown Origin - FUUOOOOO

•• bbbbbbboooooooddddyyyyyy   ttttteeeemmmmmpppppppeeeeeerature is ovvvvveeeeerrrrr 333338.3 CCC ffffooooor at llllleeeeeaaaast 3 
wwwweeeeeeeeeeekkkkssssss

• cause is nottt dddddeeeeettttteeeected eveeeennnnn aaaaafffffttttteeeeerrrrr a week-long
medicaaaaalllll ccccchhhhheeeeeckkkkk-uuuuuppppp

– nnnnnooooosssssooooocommmmmiiiiiaaaaal

––––– neuuuuutttttropeennnnniiiiiccccc

––––– HHHHHIIIIIVVVVV

– iinnnnnddddduced by medicaments

15

Body temperature - measurement

• tympanic

• nasopharyngeal

• pulmonary artery

• oesophagus

• axillary

16

core temperature surface temperature

• rectal

• oral

• urinary bladder

• temporal artery

BBBBBoooooooodddddyyyyy ttttttteeeeeeemmmmmmperature - measuremmmmment

• tympmpmpmpmpanananananicicicicic

• nasopharyngeal

• pulmonary ay ay ay ay artrtrtrtrterererereryyyyy

• oesophphphphphagagagagagususususus

• axilillalalalalary

cooooorrree ttttttteemmmmmmmpppppppeeeeerature sssssurfacccceeeee tttttempppppeeeeerrrraaaature

••••• rerererectal

• oral

• urinary by bladder

• tempororal artery
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Body temperature- Hyperthermia
Types of thermometers

Contact thermometers:

– Glass mercurial

– Nonmercurial glass

– Digital thermometers

– Liquid crystals

– Thermistor

– Thermocouple

18

BBBBoooooddddddyyyyyyyy  ttttttteeeeeeemmperature- Hypertherrrrrmia
Types of thermometers

CoCoCoCoCoCoContntntntacacacacact tt thehermrmrmrmrmomomomomometeteteteteters:

–– GlGlGlGlasasass ms ms merererercucucucucuririririalalal

–––– NoNoNoNoNoNonmnmnmnmererererercucucucucucuriririririalalalalalal glglglglass

– DiDiDiDiDiDigigigigigigitatatatatal l l l l l ththththththererermometers

– Liquid crystals

– Thermistor

– Thermomomomomocococococoupupupupuple

18

Body temperature - measurement

Types of thermometers

distance thermometer:

– Tympanic

– Infrared camera

Diagnostics:

• Haemoculture

19

BBBoooooooodddddddyyyyyyyy    tttttteeeeeeemmmperature - measuremmmmment

TTTTyyyyypes of thermoooommmmmeeeeettttteeeeerrrrrsssss

dddddiiiissssstttttttaaaaaaannnnnnccccceeeeeee tttthhhhheeeeerrrrrmmometer:

– TTTyymmppanic

– Infraredd cccccaaaaammmmmeeerrrrra

Diiiiiaaaaagggggnnnnooooossstttttics:

• HHHHaaaaeeeeemmmmmocultuuuurre

19

Hyperthermia

Reduction of fever

20

medicaments
NSAID – non-steroid anti

inflamatorry drugs

physical cooling

Hyperthermia

RRRRReductionnnnn ooooofffff fffffeveeeeerrrrr

20

medididididicacacacacamentsssss
NSNSNSNSNSAID – n– n– n– nononononon-steroididididid anti

ininininflamatorororororryryryryry drdrdrdrugs

physicalalal cococoololololololininininininggggg



Body temperature- Hyperthermia

reduction of fever

• useful?

• fever loses its positive effect >40 C

– tissue and brain damage, multiorgan failures may
develop

• the body temperature is being raised by 1 C 
increases the heart frequency by 10/min

• in case of children it raises breathing frequency
by 2.5/min, in case of adults is 5-6/min

• febrile seizures

• febrile phobia 21

BBBBoooooooodddddddyyyyyyyy    ttttttteeeeeeemmperature- Hypertherrrrmia

rrrrrrreeeddddduuuuctttiiiiioonnnn ooooofffff fffffffeeeeevvvver

••• uuusssssseeeeefffuuull????

•••• fffffffeeeeeeevvvvvvveeeerrrrrr llloooooosseeeeessss iiiiitttttttsss positive effffffffffeeeeecccccttttt >>>>>40 CCCCC

––– tttttiiisssssssssuuuueeee aaaannnnnddddd brain damage, mmmmmuuuuulllltttttiiiiiooooorgan faaaaaiiiiiluuuuures may
develop

• the bodyyy ttttteeeeemmmmmpppppeeeerrraaaaatttttuuuuure is beiiiiinnnnnggggg rrrraiiissseeeddd bbbyyy 111 CCC 
increaaaaassssseeeeesssss ttttthhhe heeeeeaaaaarrrrt freeeeeqqqqquency by 11100000/////mmmmin

• iiiinnnnn cccccaaaaasssseeeee of ccccchhhhhiiiildrennnnn iiiittttt rrrraises breathhhinggggg fffffrrrrreeeeqqquuuueeeeennnncccccyyyyy
bbbbbyyyyy 22....55555/////min, iiiiinnnn case of adults is 5-666/mmmmmin

• febrrrriiiiillllleee seizures

• febrile phobia 21

Body temperature- Hyperthermia

Fever reduction:

• caring for a febrile patient

• continuous monitoring

• vital parameters

• state of skin, the degree of perspiration, 
temperature

• increasing oxygen provision

• fluid-ion supplementation-fluid balance

• increasing sense of comfort

22

BBBBBBooooooooddddddddyyyyyyyy tttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmia

FFFFFFFeeeevvvveeeerrrr rrrrreeeedddduuuucccccctttiioooooonnnnn:

•• cccccccaaaaaarrrrrriiinnnnnggggg fffffffoorrrrr aaaaaaa fffffffeeebrile patieeeeennnnnttttt

• cooooonnnnttttttiiinnnnnuuuuuuooouuuus monitttoooooring

• vital paramettteeeeerrrrsssss

• state ooooofffff ssssskkkkkiiiiinnnnn, thhhhheeee dddddeeeeegree of perspiiration, 
teeeemmmmmpppppeeeeerrrrattuuuuurrrrreeeee

• iiiiinnnnncccccreaaaaasssssing ooooxxxxxyyyyyggen provision

• fluuuuuiiiddddd--iiiion supplementation-fluid baaalaaaaannnnce

• incrrrrreeeeeaaaaasing sense of comfort

22

Body temperature- Hyperthermia

Fever reduction:

• Physical fever reduction (reducing body 
temperature until 38 C):

– Sponge-down with lukewarm water

– Cooling bath

– Water compress (full-body, partial)

• Invasive methods for reducing body temperature:

– Stomach lavage

– Peritoneal lavage

– Intravascular cooling

– Intranasal cooling
23

BBBooooooooddddddyyyyyyyy   tttttteeeeeemperature- Hypertherrrrrmia

FFFFFeeeeevvvvvveeeerrrr reeeedddduuccttttttiioooonnnnn::::::

• PPPPPPhhhhyyyyyysssiiicccccaaalll ffffeeeeeeeveeeerrrrr rrrreduction (reduuccccciiiinnnnnggggg bbbbbooooody 
tttttteeeeeeemmmmmmpppppeeerrraaaaattttuuuuurrrrreeeeee uuuntil 38 C):

– SSSSSppppppoooonnnnggggggeeeee----dddddooooown with lukewarrrrrmmmmm wwwwwaaaaattttter

– Cooling bath

– Water coooommmmmppppprrrreeeesssssssss (((((fffffuuuulllllllll-body, parrrrrtttttiiiiiaaaaallll))))

• IIIIInnnnnvvvvvaaaaassssiiiivvvveeeee meeeeettttthhhhhoods fffffoooorrrrr reducing bodddy ttttteeeemperrrraaaaatttturrrreeeee:

–– SSSSStttttooooommmmmaaaach lavaaaaagggggee

– PPPPPeeeerrrrriiiiitoneal lavage

– Inttttrrrrraaaaavascular cooling

– Intranasal cooling
23

Physical coolingPPPPPPPPPhhhhhhyysical coolingggg



Sponge-down with lukewarm

water

Sponononongegegegege-d-d-d-d-dowowowowown wititititith lh lh lh lh lukewewewewewarararararmm

water Cooling bathoooollllliiiiing bathhhhhCo

Body temperature- Hyperthermia

Fever reduction:

• Physical fever reduction in infant and childhood???

• Advantages, disadvantages of physical fever

reduction

• Combination of physical and drug fever reduction

27

BBBBBBooooooooddddddddyyyyyyy ttttttteeeeeeeemmmmmmperature- Hypertheeeeerrrrrmmia

FFFFFeeeeevvvveeeerrrr rrrrreeeeedddduuuuucccccttiioooooonnnn:

• PPPPPPPhhhhhhhyyyyyysssssiiiicccccccaaaaaalll ffffeeeeevvvvvveeeeer reduction iiiinnnnn iiiiinfant annnnnddddd childddddhhhhhood???

• Advantageeeeesssss, ddddiiiiisssssaaaaaddddvvvvvaaaaantages oooooffff ppppphhhhhyyyssiiccaall ffeevveerr

reducccctttttiiiiiooooonnnnn

• CCCCCooooommmmmbbbbbiiiiinationnnnn ooooof physical and druggg feeeeevver reddddduuuuuctttiiiiooooon

27

Vital Signs

28

body

temperature
blood

pressure
breathing pulse

Vital Signs

28

bobobobobobobodydydydydydy

temperature
blooooooooooddddd

prprprprpressure
breaeaeaeaeathththththing pg pg pg pulululululsesesesese



Blood pressure

Factors affecting blood pressure

• Amount of blood flow

• Peripheral resistence

• Neural, reflexive and humoral regulations of the blood
vessels

• Age

• Muscle work

• Body position

• Pregnancy

• Gender

• Sleeping

• Emotional state-stress

29

Blood pressure

FaFaFaFaFaFaFactctctctorororororors as as as as affffffecececectitititititingngngngngng blblblblood pressure

•••• AmAmAmAmAmAmououououountntnt ofofofof b b b blolololololoodododododod flow

• PePePePePePePeriririririririphphphphphpherererereralalalalalal rerereresisisisisisiststence

• NeNeNeNeNeururururalalalalalal, rererererereflflflexive andndndndnd h h h h humoral rererereregugugugugulalalalalations of f f f f thththththe blood
vessels

• Age

• Musclelelelele wowowowoworkrkrkrkrk

• BoBoBoBoBodydydydydy p p p p posososositioioioioionnnn

• PrPrPrPrPregegegegnanananancncncncncy

• GeGeGeGeGendndndndndererererer

• Sleeeeeeeeeepipipipiping

• Emotototototioioioioional state-stress

29

Daily variation of BP

30

DDDDDDDDaaaaaaily variation of BP

30

BP in different posture

31

BBBBBBBPPPPPP   iiin different posture

31

European Society of Hypertension and European Society of Cardiology

Systolic pressure

(Hgmm)

Diastolic

pressure

(Hgmm)

Optimal BP <120 and <80

Normal BP 120–129 and 80–84

Increased-normal

BP

130–139 and/or 85–89

I. degree

hypertonsion

140–159 and/or 90–99

II. degree

hypertonsion

160–179 and/or 100–109

III. degree

hypertonsion

>180 and/or >110

Isolated diastolic

hypertonsion (IDH) 

<140 >89

Isolated systolic

hypertonsion (ISH) 

140 <90

32

EuEurorororopepeanananan S S S S Socococococieieieietytytytyty o o o of Hypertension and European Societytytytyty o o o o of f f f f CaCaCaCaCardrdioioioioiololololology

SySySySySySystolic pressure

(H(H(Hgmm)

DiDiDiDiDiasasasasastolililililiccccc

prprprprpresessusususurerererere

(Hgmgmgmgmgmm)m)m)m)m)

OpOpOpOptitititititimamamamamamamal Bl Bl Bl Bl BPPPP <1<1<120 and <80

Normrmrmrmalalalalalal BPBPBPBPBPBP 120–129 anananananddddd 80–84

Increased-normal

BP

130–0–0–0–0–131313131399999 ananand/ororororor 85–89

I. degree

hypertonsiononononon

14141414140–0–0–0–0–151515151599999 ananananand/d/d/d/or 909090–9–9–9999

II. degrgrgrgrgreeeeeeeeee

hyhyhyhyhypepepepepertrtrtrtononononsisisisisiononononon

160–171717171799999 and/or 10101010100–0–0–0–0–0–10101010101099999

III.I. d d d d degegegegegree

hypepepepertrtrtrtonononononsisisisisiononononon

>1>1>1>1>180 and/or >110

Isolatededededed dididididiastolic

hypertonononononsisisisisiononononon (IDH) hype (I ) 

<140 >89

Isolated sysysysysystststststolic

hypertonsion (ISH) 

140 <9<9<9<9<90000
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Blood pressure

Hypertension:

• If the blood pressure was measured among clinical
circumstances or at the GP’s office, while keeping the
regulations of the surroundings of the blood pressure
measurements, at least three times and during each
occasion the blood pressure was measured twice and
their average equals or it is over 140Hgmm in terms of 
the systolic value and equals or it is over 90 Hgmm in
terms of the dyastolic value

• ’white coat hypertension’

• ’masked’ hypertension
33

Blood pressure

HHHHHyyyyypppeeeeeerrrtttteeeennnsssiiiooooooonnn::

••• IIIIffffff tttthhhheeeee bblllloooooooddddd pppppprrrrrreeessure was mmmmeeeeeaaaaasssssuuuuurred ammmmmooooong cliiiiinnnnniiiiicccccal
ccccciiiiirrccccuuuummmmssssssttttttaaaaaannnnnnccccceees or at the GPPPP’’’’’sssss oooooffffffiiiiccccceeeee, whillllleeeee kkkkkeepiing the
regulllllaaaattttiiiioons of theee sssssuuuuurrrrrroundinnnnngggggsssss of theee blooooooooood pressure
measurementttsssss,,,,, aaaaattttt lllleast three tttttimmmmmeeeeesss aaaaannd during each
occasionn tttthhhhheeeee bbbbbloooooooooddddd ppppprrrrreeeeessure wasssss meaaasureddd tttwwwwiiiicccce anddd
their aaaaavvvvveeeeerrrraaaaagggggeeeee equaaaaalsssss orrrr iiiiittttt iiiis over 140HHHgggggmmmmmmmmmm iiiiinnnnn tttteeeeerrrrrmmmmmsssss oooooff 
ttttthhhhheeeee ssssyyyyssssstttolic vvvvvaaaaallue annnnndddd  eeeeeqquals or it is ovvverrr   9999900000 HHHHHggmmmmmmmmmm iiiinnnn
ttttteeerrrrrmsssss ooooof the dddddyyyyyaaaastolic value

• ’whiiiiittttteeeee coat hypertension’

• ’masked’ hypertension
33

Blood pressure

Preliminary blood pressure values

(Hgmm) a.

Check-up, follow-up b.

Systolic Diastolic

Normal blood

pressure

<130 <85 In 2 ys. at least

Increased normal 130–139 85–89 Yearly at least c

Hypertension

I. degree

140–159 90–99 within 2 months c

II. degree 160–179 100–109 Examination, care in one

month c

III. degree 180 110 Examination, care in one

week c

a. in case of difference between systolic and diastolic categories check-up is 

recommended in shorter period

b. in case of blood pressure value different from anamnesis, other risk factor, 

organ damage the frequency of check-up can be modified

c. life-style changing is recommended
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Blood pressure

PrPrPrPreleleleleliminary blood pressure values

(H(H(H(H(H(Hgmgmgmgmm) a.a.

CheCheCheCheCheck-ck-ck-ck-ck-up,up,up,up,up, folfolfolfolfollow-up b.

SySySystststolic Diastolic

NoNoNoNoNormrmrmrmrmrmalalal blblblblooooddd

prprprprpresesesesesessususususususurererere

<1<1<1<1303030 <8<855555 In 2 ys. a. a. a. a. at let let let let leastastast

Incrcrcrcreaeaeaeasesesesesed nd nd nd nd nd nd norororororormamamamamallll 130–139 8585858585–8–8–8–8–899999 YeaYeaYeaYeaYearly at least c

Hypertensisisision

I. degree

140–1599999 9090909090–9–9–9–9–999999 witwitwitwitwithin 2 months c

II. degree 160–17171717179 100–109 Examinatiatiatiation,on,on,on, care in one

monmonmonmonmonth ccc

IIIII.I.I.I.I. dededededegrgrgrgreeeeeeeeee 18181818180 110 ExaExaExaExaExaminminatiation,on,on,on,on, carcarcarcarcare ine ine ine ine in one

week c

a. in cn cn cn cn casasasasase oe oe oe oe of f f didididifferencece bebebebebetwtween systolic and diastolic catetetegogogogogoririririries check-upupupupup isisisisis 

recommmmmmmmmmenenenenended in shorter period

b. in casasasasase oe oe oe oe of blood pressure value different from anamnesesesis, otototototheher rr risisisisisk fk fk fk fk factototototor, 

organ damamamamamagagagage the frequency of check-up can be modifieddd

c. life-style changing is recommended
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Blood pressure

hypotension: 

• the systolic blood pressure does not exceed

100Hgmm

• orthostatic hypotension or postural

hypotension

35

Blood pressure

hhhhhhyyyyyyppoooootttteeeeennnssssiiiioooooonnnn::: 

• tttttthhhhhhheeeee ssssyyyyyyysssssstttttooooollllliiicccccc blood pressssssuuuuurrrrre ddoes nnnnnooooot exccccceeeeeed

100000000HHHHHgggggmmmmmm

• orthoooossssstttttaaaaatttttiiccccc hypppppoooootttttennnnnsssssiiiiiooooon or possstttuuuuurrrrraaaaalllll

hhhhhyyyyyppppooootttteeeeensiooooonnnnn

35

Blood pressure - measurement

36

invasive non-invasive

• mercurial blood pressure measuring

technique

• aneriod method

• oscillometric method

• ABPM

• Ultrasound method

• Pulse wave velocity method (PWV)

• Blood vessel releasing method (Penaz or

FINEPRES)

• Tonemetric method

• Pulse pressure measurement

• Arterial stiffness

• Electronic method

• Extravascular pressure sensor

• Intravascular pressure sensor

• Swan-Ganz catheter

• PICCO

BBBBBBBBllllllooooooooooooodddddddd ppppppressure - measuremmeeeeent

36

inininininvavavavavasisisisisisiveveveveveve nonon-ininininvavavavavasisisisisive

• mememercrcrcrcrcurururururial bl blololololoododododod pressure measuring

technininininiquququququeee

• anerioioioiod md md md md methohohodddd

• oscillometric mc mc metetetetethohohohohod

•••• ABPM

• Ultrasound memethththodododod

• Pulse wave velocococitititity my method (PWPWPWPWV)V)V)V)V)

• Blood vessel releleleasisisisising methododododod (P(P(P(P(Penenenazazazazaz oror

FINEPRES)

• Tonemetric memethththod

• Pulse pressure me me measurererererememememementntntntnt

• Arterial stiffnesesessss

• Electronic method

• Extravascular pressure senenenenensososososor

• Intravascular pressure se se se se senenenenensososososor

• Swan-Ganz catheheheheteteteteter

• PICCO



Blood pressure

Blood pressure measuring techniques

• auscultational method (Riva-Rocci, Korotkov)

– Korotkov voices
• Gallavardin auscultational gap

• palpational method

– only the systolic value

37

Blood pressure

Blooooooooodddddd pppprrreeeeesssssssssuuurrrrrreeeee mmmmmmmeeeeeasuring techniques

• aaaaauuuuussscccccccuuullttaattiioooonnnnnaaaaallll mmmmmethod (Riva-Rocci,,,,,   KKKKKooooorooooottttkovvvvv)))))

–––– KoKoKoKorororororotktktkovovovovov vovovoiciciciciciceseseseses
••• GalGalGalGalGallavlavlavlavardardardardardardin ain ain ain ain ain auscuscuscuscultultational gap

• palpational mmmmeeeeetttthhhhhooooddddd

– only thththththe se se se se sysysysysystototototolic valalalalalueueueueue
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Blood pressure

Mercurial blood pressure measuring technique:

• „golden standard”

• closed system

• the pressure put on the mercury changes

Aneroid blood pressure measuring technique:

• The cuff a metal cylinder gets pressed
together or expands

39

Blood pressure

MMMMMMMMeeeerrrrcccccuuurriiiaaaallll bbbbbbllooooooooood pressure meeaaaaasssssuuuuurrrriiiiinnnnng teeeeeccchhhhhnnnnniiiiqqqqquuuuueeeee:

•• „„„„„gggggggoooollldddddeeeeennnn sssssttttaaaaaaannnnndard”

• cllloooosssseeeeedddd sssssyyystem

• the pressuuuuurrrreeeee pppppuuuuut ooooon the mmmmmeeeeerrrrrccccuuuurryy changges

AAAnnnnneeeeerrrrroooooiiiiddddd    bloooooooooddddd preeeessssssssssuuuuure measurinnngggg ttttteeeeecchhhhhnniiiiiqqqqquuuueeeee:::::

• TTTTThhhhheeeee cccccuuuuuff a mmmmmeeeeetal cylinder gets prrreeeeessssssed
togggggeeeeetttther or expands

39 4040



aneroid device oscillometric device
41

aneroid device oscillometric device
41

Blood pressure
Oscillometric method:

• the method is suitable for the direct
measurement of arterial midpressure

• In what cases is it not suitable?

• ABPM, monitors, automatic and semi-automatic
blood pressure devices

Ultrasound technique:

• the movement of the artery wall can be 
percieved

• blood flow velocity and movement of the artery
wall cause changes in ultrasound

• transmitter-receiver unit transdermally
42

Blood pressure
OOOOOOOssssscccciiiiiillllllllooommmeeeeetttrrrrrrriiiiiccccccc mmmmmethod:

••• tttthhhhhee mmmeeettthhhoooooddddd iiiiisssss suitable for the dirrrrreeeeeccccttttt
mmmmeeeeeaaaasssssuuurrreeeeemmmmmeeeeennnnnttttt of arterial midddddppppprrrrreeeeessssssssssuuuuure

• IIIIInnnnnnn wwwwwhhhhhaaattttttt ccccaaaaaassssssseeeeeesss is it not suuuuuiiiitttttaaaaabbbbbllllle?

• AAAABBBBBPPPPPMMMMMMM,,,, mmmmmoooonitors, aaaaautomaaaaatttttiiiiiccccc aaaaannnnnd semmmmmiiii--aaaautomatic
blood pressurrrreeeee dddddeeeeevvvvvices

Ultrasouuuuunnnnnddddd ttteeeeechniiiiiqqqqquuuuue:::

• ttttthhhhheeeee mmmmmooooovemmmmmeeeeennnnnt offff ttttthhhhhee artery wall cccannnnn bbbbe 
pppppeeeeerrrrccccciiiieeeevvvvved

• blloooooooooodd flow velocity and movemennnt oooooffff theeeee aaaaarttttteeeeery
walllllllll cccccause changes in ultrasound

• transmitter-receiver unit transderrrmmmaaallllllyyy
42
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ABPM – ambulatory blood pressure monitor

43

ABABABABABPM – ambulatototoryryry blblblblblooooooooood pd pd pd pd prererereressssssssssururururure me me me me monononononitititititororor

Blood pressure
Pulse wave velocity measuring technique (PWV):

• Pulse wave velocity varies with the arterial pressure

• Pulse wave velocity increases with decrease of cuff
pressure

• In case of rise in blood pressure tension in the wall of
blood vessels increases

Blood vessel release technique (Penaz or Finepress
method):

• Taking blood pressure on a finger

• Cuff releases artery

• Arterial volume change is detected by a transmission
pletisemograph

44

Blood pressure
Puuulllssseeeeee wwwwwaaaavvvveeee vvveeeeellllooooooccccciiiitttty measuring technique ((PPPPWWWWWVVVVV):

• PPPPPPuuuuulllsssssseee wwaavveeee vvvvveeeelllooooooccccity varies with the aaarrrrrttttteeeeerrrrriiiiaaaalllll ppprrrrreeeeessssssuuuuurrrrreeeee

• PPPPPPuuuuuulseeee wwwwaavveeeee veeeeellllooooccccity increases wwwwiiiiittttthhhhh dddddeeeeecrrrrreeeeaaaaase offfff cuuuuuff
ppppprrrrreeeeeesssssssssssuuuurrrrreeeee

• In ccccaaaaassssseeeeee oooooffffff   rrrriiisssseee in bloodd pressuuuuurrrrreeeee ttttteeeeennnnnsion innnnn ttthhhhhe wall of
blood vessels incrreeeeeaaaaasssseeeeessss

Blood vesssssseeeeelllll rrrrreeeelllllease ttttteeeeeccccchhniqqqqque (Penaz orrr FFFFFiiiinnepreeeessssssss
methoooooddddd)))))::::

• TTTTTaaaaakkkkkiiiing bbbbblllllooooood ppppprrreeeeesssureeeee on a finger

• Cuuufffffff rrrreeeeelllleeeeeases arrrttttteeeeery

• Arteeerrrrriaaaaal volume change is detected by aaa traaaaansmmmmmiiiiisssssiooooonn
pletiseeeeemmmmmograph

44



Blood pressure

Tonemetric method:

• The power necessary for holding the pressed surface
artery on bone is in proportion with arterial blood
pressure

• The sensory head is usually put on the wrist

• Electropneumatic unit is necessary for pressing radial
artery

Electronic blood pressure technique:

• Inflate cuff automatically

• Built-in microphone is used for defining systole and 
dyastole pressure

• Setting microphone above radial artery

45

Blood pressure

TTTTTTooonnnneeemmmeeettrrrriiccc mmmmmmeeeettttthhhhhhod:

••• TTTThhhhheeeee pppppoowwwweeeeeerr nnnneeeeeeeccceeeessary for holdinggggg ttttthhhhheeeee ppppprrrrresseddddd suuuuurrrrrfffffaaaaaccccceeeee
aaaaaarrrrteeeerrrryyy ooonnnn bboooooonnnnneee is in proportiooooonnnnn wwwwwiiiitttth aarrrrrttteeeeerial bbbbbllllloooooooood
ppppprrrrrrreeeeesssssssssssuuuurrrreeeeee

• Thhhheee ssssseeeennnnssssssooory head iisssss uuuuusually ppppputtttt ooooon the wrrrrriiiissssst

• Electropneumaaaaatttttiiiccccc uuuuunit is necessssssaaaarrrrryyyyy fffffooooorr pressing radial
artery

Eleeeeeccccctttttrrrrroooonnnniiiiicccc bloooooooooddddd presssssssuuuurrrrreeeee technique:

• IIIIInnnnnffffflllllattttteeeee cccccuff auuuuuttttoooomatically

• Buuuuuiiilttttt-iiiin microphone is used for defininnng sssssystolleeeee aaaaannnddddd 
dyaaaassssstttttooooole pressure

• Setting microphone above radial arteeerrryyy

45

Blood pressure

Groups of patients requiring special
consideration in terms of blood pressure
measurements are:

• Children (reliability, reproducible, IV. Korotkov sound, prefer sys.value, cuff size, 

oscillometric not)

• Overweight patients (cuff size, tight clothes)

• Arrhythmia (no oscillometric device)

Qualification of blood pressure devices

46

Blood pressure

GGGGGGGrrrrooouuuuuppppssss oooofffff    paaaaattttiiiiieeents requiringgggg ssssspppppeeeeeccccciiiiiaaaaal
cccccoooooonnnnnnnsssssssiidddddeeeerrrrraaaaaattttiiiiiooooooonnnnnnn in terms ooooofffff bbbbblllllooooood prrrrreeeeessssssureeeee
meeeeaaaaassssuuuuuurrrrrreeeeeemmmmmeeeents are:

• Children (reliabilbilbilbilbilityityityityity, r, r, r, r, reprepreprepreproducible, IV. Koroorooroorotkotkotkotkotkov sov sov sov sov soundundundundund, p, p, p, p, prefer sys.value, cuff size, 

oscillometric not)

• Overwwwwweeeeeiiiiiggggghhhhht paaatttttieeeeenttsssss (cu(cu(cu(cuff size, tight clothes)es)es)

• AAAAArrrrrrrrrhhhhhyyyyyttttthmiiiiiaaaaa (no(no(no(no(no oscillomlomlomlomlometric device)

Qualliiiiifffffiiiiicccccation of blood pressure deeeviccccceeeeessss

46

Blood pressure - measurement

Tasks before blood pressure measurement

• Suitable cuff size

Tasks during blood pressure measurement

• Arm position

• Body position

• Process of blood pressure measurement

Tasks after blood pressure measurement

47

BBBBBBBBllllllloooooooooooooodddddddd ppppppressure - measuremmeeeeent

TTTTTTTaaaaaassssskkkkkkkssssss bbbeeffffoooorrrrrreeee bbbbllllloooood pressure meaaaasssssuuuuurrrrreeeeemennttttt

•••• SSSSSSuuuuuittttaaaabblllleeeee ccccuuuuufffffffffffff ssize

Tasks during blooooooddddd ppppprrrrressure mmmmmeeeeeasssssuuuuurrrrreement

• Arm positttttiiiiiooooonnnnn

• Body pppppooooosssssiiiiittttiiiiioon

• PPPPPrrrrroooooccccceeeessssss offff bbbbbllllloooood ppppprrrrreeeeessure measurrremmmmmeeeenttt

Taskkksssss aaaaafter blood pressure measuremmmeeennnnnt

47 4848



Before the measurement – 5 min. restBeforeeee the measurement – 5 min. reessst palpate the systolic valuepalpate the systolic value

ausculatational methodausculatational method
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Blood pressure

Invasive techniques (into artery, vein)

• Extravascular pressure sensor

• Intravascular pressure sensor

• Swan-Ganz catheter

• PICCO

57

Blood pressure

IIInnnnvvvvaaasssssiiivvvvveee ttteeeeeeechhhhnnnnniiiiques (into artttteeeeerrrrryyyyy,,, vvvvveeeeein)

• EEEEEEExxxxxxxtttttrrrrrraaaaavvvvvaaaaaassssscccccuuuuuullllaaaar pressureeeee seeeeensoooor

• Intravascular ppppprrrrreeeeessssssure seeeeennnnnsssssor

• Swan-Gaaaaannnnnzzzzz ccccaaaaatttthhhhheeeeettttteeeeer

• PICCCCCCCCCCOOOOO

57 585858

Blood pressure

Less invasive and non-invasivehaemodynamic

monitors:

• Continuous monitoring of central venous oxygen

saturation- CE-VOX

• Oesophageal Doppler Monitoring-ODM

• Non-Invasive Cardiac Output Measurement-NICO

• Transthoracic Echocardiography-TTE

• Transoesophageal Echocardiography-TEE

59

Blood pressure

LLLLLeeeeesssss iiiinnnnvvvvvaaassssiiiivvvvvve aaaaannnnnd non-invasiveeeehhhhhaaaaaeeeeemmmmmooooodynnaaaaammmmmiiiiiccccc

mmmmmooooooonnnnnniiitttooooorrrrssss::::

• CCooooonnnnttttiiiiinnnnnnuuuuuuuooouus moniiitttttoooooring offfff   ccccceeeeennnnntttttral vennnnnooooous oxygen

saturation- CCEEEEE-VVVVVOOOOOX

• Oesoppppphhhhhaaaaagggggeeeeeal DDDDDoooooppppppppppllller Monitoringgg-OOOOODM

• NNNNNooooonnnn-IIIInnnnnvassiiiiivvvvveeeee Cardddddiiiiiaaaaaccccc OOOOOutput Meaaasurrrrreeeeemmmmeeeeennnnnttttt-----NNNNNNIIIIICCCCO

• TTTTTrrrrraaaaannnnnsssssttttthhhhoraciiiiiccccc EEEEchocardiography-TTTTEEEEE

• Traaaaannnnsssssoesophageal Echocardiograppphyyyy-----TEEEEEE

59

Vital Signs

60

body

temperature
blood

pressure
breathing pulse

Vital Signs

60

bobobobobobobodydydydydydy

temperature
blooooooooooddddd

prprprprpressure
breaeaeaeaeathththththing pupupupupulslslslslseeeee



Pulse

• by palpation

• by instrumental examination

Age Pulse rate/min

Newborn 120-160

1-12 months 80-140

1-2 ys 80-130

3-6 ys 75-120

7-12 ys 75-110

13 ys- adult 60-100
61

Pulse

••••• bbbbyyyy ppppaaaaalllppppaaaaaaattiiooooonnnnn

• bbbbbbbyyyyyyyy iiiiinnnnnssssstttttrrrrruuuuuummmmmmeeeeental examinnnnnaaaaatttttiiiioonnnn

AgAgAgAgAgeeeee PuPuPuPuPulslslse ratatatate/e/e/mimiminnn

NeNeNeNeNewbwbwbwbwborn 120-160

1-1212121212 monononononths 80-140

1-2 ys 80-130

3-6 ys 75-120

7-12 ys 75-110

13 ys- adult 60-100
61

Pulse

Factors influencing the pulse rate are:

• Physical activity

• Age

• Gender

• Hormonal effects

• Temperature

• Emotional effects

• Medication

• Bleeding,loss of fluid

• Change in body position

• Pulmonrary factors

• Cardiac factors

• Stress

• Stimulants: caffeine, smoking
62

Pulse

FaFaFaFaFaFactctctctctorororors is is infnfnfnflululuenenenenenencicicicicingngngngngngng the pulse rate are:

••• PhPhPhPhPhysysysysysicicicicalalal acacacacacactitititititivivivivivitytytytytyty

•••• AgAgAgAgAgAgeeee

• GeGeGeGeGeGeGendndndndndnderererer

• HoHoHoHoHormrmrmrmrmrmononononalalalalalal efefefeffects

• Temperature

• Emotional el el el el effffffffffececececectststststs

• Medicacacacacatititititiononononon

• BlBlBlBlBleeeeeeeeeedididididingngngngng,lososososs os os os os of f fluiddddd

• ChChChChChanangegegegege inin bodydydydydy p p p p position

• PuPuPuPuPulmlmlmlmlmonononononrary factctctctctors

• Cardrdrdrdrdiaiaiaiaiac factors

• Stressssssssss

• Stimulants: caffeine, smoking
62

How to count the pulse? – irregular?

63

HHHHHoooooowwwww tttttooooooo cccount the pulse? – irreguular?

63

Pulse

Assessing the quality of pulse:

• rhythm

– regular

– irregular

• regular

– bigeminy, trigeminy, quadrigeminy, related extrasystole

• irregular

– ES

– respiratory arrythmia

– sinus arrythmia

– arrythmia absoluta (arrythmia perpetua)

64

Pulse

AAAAAAAssssssseeeeessssssssiinnnngggg tttttthhheeee qqqqquality of pulseeeee::::

• rrrrrrrhhhhhhhyyyyyyttttthhhhhmmmmm

– rrrreeeeeggggggguuuuuulllllaaaaarrr

– irregular

• regugugugugulalalalalarrrrr

––––– bibibibibigegegegegemimimiminy, trtrtrtrtrigigigigigemememememininininy,y,y,y,y, q q q quauauauauadrigeminy, relelelatededededed exexexexextrtrtrtrtrasasasasasysysysysystototototolelelelele

••••• iririririrrerereregulalalalalar

– ES

– respiratory arrythmia

– sinus arrythmia

– arrythmia absoluta (arrythmia perpetututua)

64



Pulse
Frequency:

• Frequent (frequens) Rare (rarus)

Amplitude:

• High (altus) Low (parvus)

Suppressibility:

• Tight and full (durus) Soft and easily suppressible (mollis)

The pace of the expansion:

• Fast (celer) Slow (tardus)

Equality:

• Equal (equalis) Unequal (inequalis)
65

Pulse
FrFrFrFrFreqeqeqeqequeueuencncncncy:y:y:y:

••• FrFrFrFreqeqeqeqeqeqequeueueuentntntnt (f(f(f(f(f(f(frererererequququququenenenens) Rare (rarus)

AmAmAmAmAmAmplplplplplplplplitititititudududududude:e:e:e:e:

• HiHiHighghghghghgh (a(a(a(a(a(altltltltltusususususus) ) ) Low (parvrvrvrvususususus)

Suppressibilititity:y:y:y:y:

• Tight at at at at andndndndnd f f f f fululululull (l (l (l (l (dururururus)s)s)s)s) S S Soft at at at at andndndndnd easily supupupprprprprpresesesesessisisisisible (e (e (e (momomomomollllllllllisisisisis)))))

ThThThThThe e e e e papapapapacecececece ofofofofof the exexexexexpapapapapansion:

• FaFaFaFaFaststststst (c(c(c(c(celeleleleler) Slowowowowow (t(tardus)

Equalitytytytyty:::

• Equal (equalis) Unequal (inequalis)
65

Pulse

The place measuring the pulse are:

• Upper limb:

– Axilliary pulse (axilliary artery)

– Brachial pulse (brachial artery)

– Radial pulse (radial artery)

– Ulnar pulse (ulnar artery)

66

Pulse

TTTTTThhhhhe pppppplllaaaaaccceeee mmmmmeeeeeaaaasssuring the pulssssseeeee aaaaarrrrreeeee::::

• UUUUUUppppppppppppppeeeeerrrr llliiiimmmmmmbbbbbbb:::

– AAAAxiiiillllllliiiiary pulse (((((aaaaaxxxxxiiiilliary arrrrrtttteeeeery)

– Brachial pppppuuuuullllssssseeeee ((((bbbbbrrrrraaaaachial arttteeeeeryyyyy)))))

– Radddddiiiiiaaaaallll pppppuuuuulse (rrrrraaaaadddddial aaaaarrrrrttttery)

– UUUUUlllllnnnnaaaaar pulllllssseeeee (ulnaaaaarrrrr aaaaartery)

66

a. axillaris

a. brachialis

a.a.a.a.a. axillllllllarararararisisisisis

a. brararachialis

a. radialis

a. ulnaris

aaaa.....    radialisdi li

a.a.a.a.a. u ulnlnlnlnlnarararararisis



Pulse

The place measuring the pulse are:

• Lower limb:

– Femoral pulse (femoral artery)

– Popliteal pulse (popliteal artery)

– Posterior tibial pulse )posterior tibial artery)

– Dorsal pulse (dorsal pedis artery)

69

Pulse

The e e e e plplplplplacacacace me me me me meaeaeaeasusususuriririririringngngngngng thththththththe pulse are:

• LoLoLoLoLowewewewewewewer lr lr lr lr lr lr limimimb:b:b:b:b:b:b:

– FeFeFeFemomomomomomorarararal pl pl pl pl pululululululsesesese (f(f(f(fememoral artery)

– Popliteal pulse (poplitetetetealalalalal ararararartetetetetery)

– Posterior tibial pl pl pl pulululululsesesese )p)p)p)p)posososososteriririririorororor tibial arteryryryryry)))

– Dorsal pulslslslslse (e (e (e (e (dododododorsrsrsrsrsal pedididididis as as as as artrtrtrtrtery)

69

a. femoralis

a. poplitea

a. ffffeeeemmmmmoraaaaalllliisssss

aaaaa. pooplitea

a. tibialis posterior

a. dorsalis pedis

aaaaa.. tttttiiiiibbbbbiiialis pppppooooosteriiiiiooooorrrrribi li iiii

a. d d d d dorororororsasasasasalilis ps ps ps ps pedisa.a.a.a.a. d d d d dorororororsasasasasalilis ps ps ps ps pedis

Pulse
The place measuring the pulse are:

• Head/neck:

– Carotid pulse (carotid artery)

– Facial pulse (facial artery)

– Temporal pulse (temporal artery)

• Trunk:

– Apical pulse (apex of the heart)

72

Pulse
The e e plplplplacacacacacacace me me me me meaeaeaeasususuririririringngngngngng thththththe pulse are:

• HeHeHeHeHeHeHeadadadadadad/n/n/n/nececececk:k:k:

–– CaCaCaCaCaCaCarororororotititititid pd pd pd pd pd pulululululsesesesese (c(c(c(c(cararararararototototid artery)

– FaFaFaFacicicicicicialalalalal pupupupupupupulslslslslslse (e (e (e (e (fafafafacial artery)

– Temporal pulse (tempmpmpmpmporororororalalalalal ararararartery)

• Trunk:

– ApApApApApicicicicalalalalal pupupupupulse (apapapapapexexexexex of the heheheheheararararart)t)t)t)t)

72



Pulse
We speak of tachcycardia of an adult’s patient pulse is over 100/min

Its reasons can be:

• Hypovolemia related to a temporary compensational mechanism

• Raised body temperature

• Stress

• Heart disease, heart insufficiency, inflammation in the heart muscle

• Infection short physical activity

• The acute phase of pain

• Anxiety, excitement

• Positive chronotropic medication (atropin)

• Bleeding (the sympathetic activity increases as a compensational
mechanism)

• Change of body position (sitting, standing)

• Pulmonary factors (part of a compensational mechanism as a result
of bad oxygenization)

• Hyperthyroidism

73

Pulse
WeWeWeWeWeWe spspspspspeak ok ok ok ok of f f f f f tatachchchchchchcycycycycycacacacacardia of an adult’s patient pulslslslslse ie ie ie ie is s s s s ovovovovovererererer 1 1 1 1 100/min

ItItItItItIts rs rs rs rs reaeaeaeaeaeaeaeasososonsns cacan bn bn bn bn bn be:e:e:

••••• HyHyHyHyHypopopopopopovovovovolelelelemimimimimimimia ra relelelelelatatatatatatatedededed to a temporary cy comomomomompepepepepensnsnsnsnsatatatatatioional ml ml ml ml mececececechahahahahanininininismsmsmsmsm

•• RaRaRaRaRaRaRaisisedededed bobobobobodydydydydy t t t t temememememempepepeperature

• StStStStStStrerereressssssss

• Hearart dt dt dt dt disisisisisiseaeaeaeaease, heart insnsnsnsnsufufufufuffificiency, inininininflamamamamammation ininin thththththe heart muscle

• Infection short physysysysysicicicicicalalalalal acactivity

• The acute phahahahahasesesesese ofofofofof p p p p paiaiaiaiainnnnn

• Anxiety,y,y,y, e e e e excxcxcxcxcitititititememememement

• PoPoPosisisisisitititititiveveveveve chchchchchronononononotrtrtrtrtropic mememememedididididicacacacatititititiononononon (atropin)

• BlBlBlBleeeeeeeeeedididididingngngng (the sysysysysympmpmpmpmpathetititititic ac ac ac ac activity increases asasas a a a a cocococompensasasasasatitititiononononalalalalal
mememememechchchchchanananananisisisisism)

• ChChChChChanananangegegegege of body position (sitting, standing)

• Pulmlmlmlmlmonononononary factors (part of a compensational ml ml mechahahahahanismsmsmsmsm asas a ra ra ra ra resultt
of badadadadad oxoxoxoxygenization)

• Hyperthyroidism
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Pulse
Treatment:

• In what cases should it be treated?

• The sooner the better (malignant arrythmia, shortening dystole)

• Treating the underlying disease

• Increasing vagal tone
– Valsalva maneuver

– Carotis massage

– Eyeball massage

• In an electric way (defibrillator)

• With medicaments
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Pulse
TrTrTrTrTrTreaeaeaeatmtmtmtmtmtmenenent:t:t:

••• InInInIn whwhwhwhatatat cacacacaseses ss ss ss ss shohohohohoululululululd it be treated?

•••• ThThThThThThe sososoonononererer the be be be be be betetetetter (malignant arrrrrrrrrrytytytytythmhmhmhmhmiaiaiaia, shshshshshorororororteningngngngng dydydydydyststole)e)e)e)e)

• TrTrTreaeaeaeaeatititititingngngngngng thththththththe ue ue ue undndnderlying dg dg dg disease

• Increasing vagagagagagal tl tl tl tl tonononononeeee
– Valsalvavavava mamamamaneneneneneuvererererer

– Carorororotititititis ms ms ms ms masasasasassasasasasage

–––– EyEyEyEyEyebebebebebalalalall masasasasassasasasasagegegegege

• InInInInIn ananananan e e e e elelelelelectctric wayayayayay (d(d(d(d(defibrillator)

• Withthththth mememememedicaments
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Pulse

We speak of bradycardia in case an adult patient’s pulse is less than
60/min

It can be caused by:

• The parasympathetic nervous system being activated

• Cardiac insufficiency

• Medication

• The diseases of the conduction system of the heart

• Durable physical exertion

• Hypothermia

• Lying position

• Durable intensive pain

• Relaxation

• Negative chronotropic medication

• Poisons

• Increasing cerebral pression

• Hypoxia
75

Pulse

WeWeWeWeWeWe spspspeaeak ok ok ok of f f f brbradadadadadadycycycycycycarararararardia in case an adult patientntntnt’s’s’s’s’s p p p p pulululululsesesesese isisisisis lesesesesess than
606060606060/m/m/m/m/m/m/m/mininininin

ItItIt cacacacacacacan bn bn be e e cacacacaususededededed bybybybyby:::

• ThThThThThThThe e e e e e e papapaparararararasysysysympmpmpmpmpatatatatatatathehehehehehehetic nervous systststststememememem bebebebebeing actititititivavavavavateteteteted

• CaCaCaCaCaCardrdrdrdrdrdiaiaiaiac ic ic ic ic ic insnsnsnsnsnsnsufufufufufuffifififififificiciciciency

• Medicatititition

• The diseases of thehehehehe cococococondndndndnduction systememememem ofofofofof thththththe he he he he heart

• Durable phyhyhyhyhysisisisisicacacacacal el el el el exexexexexertrtrtrtrtioioioioionnnnn

• Hypothererererermimimimimiaaaaa

• LyLyLyLyLyinininining pg pg pg pg pososososositionnnn

• DuDuDuDuDurablblblble ie ie ie ie intntensisisisiveveveveve papapapapain

• ReReReReRelalalalalaxaxaxaxaxatititititiononononon

• NeNeNeNegagagagagatititititive chronotropic medication

• Poisonononononsssss

• Increasing cerebral pression

• Hypoxia
75

Pulse

treatment:

• with medicaments

• instrumentally (pacemaker)

• manually (CPR)
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Pulse

tttttrrrrrreeeeeeaaaaattttmmeennttt::::

•••• wwwwwwwittthhhhh mmmmmeeeeddddiiiiiiccccccaaaaaments

• iiinnnnssssstttttrrrrrruuuuuuummmmmmmeeeennntally (pppppaaaacemaaaaakkkkkeeeeerrrr)))))

• manually (((((CCCCCPPPPPRRRRR)))))
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Pulse

Examination of the pulse:

• by palpation

• with auscultation

• defining pulse deficit

• pulseoximetry

• Doppler ultrasound

77

Pulse

EEEEExxxxaaaammmmmiiinnnnnaaaatttiiiiooooonnnn oooooooffff the pulse:

• bbbbbbbyyyyyyyy ppppppaaaaallllpppppppaaaaaatttttiiiioooooonn

• withhhhh auscultattiiiiiooooonnnnn

• defininggggg pppppuuuuulllllssseeeee dddddeeeeefffffiiiiiccit

• ppppuuuuulllssssseeeeeoooooxximmmmmeeeeetry

• DDDDDoooooppppppppleeeeer ultttttrrrrraaaaasound

77 7878

Pulse

Examination of the blood flow:

• Laser-Doppler flow measurement

• Doppler index (DI)

• Measurements of heart rate

• Capillary refilling time

79

Pulse

EEEEEEExxxxxaaaammmmmiiinnnnnaaaatttiiiiiiiooooonnnn ooooooofffff the blood floooowwwww:::::

• LLLLLLLaaaaaaassssseeeeeerrrrr---DDDDDDDooooooppppppppppppllller flow meeeeeaaasssssuuureemennttttt

• Dopplllller indexx    (((((DDDDDIIIII))))

• Measureeeeemmmmmeeeeenntttttssss ooooofffff    hhhhheart rattttteeeee

• Caaaaapppppiiiilllllllllaaaaary rrrrreeeeefillinnnnnggggg tttttiiiiimmmmmeeeee
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Pulse

• Monitoring systems:

– Alarms

– Shuntings (three-and five -electrode systems)
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Pulse

••••• MMMMoooonnnnniitttoooorrrrriiiiiinggggg  ssssystems:

–––– AAAAlllllaaaaarrrrrmmmmmsss

– SSSShhhhhuuuuuunnnntttttiiinngs (threeeeeeeeee----aaaand fiveeeee -eeeeellllleeectrode sssssyyyyystems)

8080



IEC – International Electrotechnicial Comission (Hungary, Europe)

AAMI – Association for the Advancement of Medical Instrumentation (USA, Australia)

Color codes Placement of the

electrodes
AAMI IEC 

White Red
On the right side under

the clavicule

Black Yellow
On the left side under the

clavicule

Red Green

On the left side under

the ribs at the anterior

axillary line 

Green Black

On the right side lower

part of the torso (should

be placed anywhere on

the body - grounding) 

Brown white

The place of the

electrode depends on

what chest lead needed

to be monitored

IEC – International Electrotechnicial Comission (Hungary, Europe)

AAMI – AsAsAsAsAssososososociciciciciciatatatatatioioioioion fn fn fn for the Advancement of Medical Instrumentation (USA, Australia)

CoCoCoCoCoColor codes Placement of ththeeeee

electrodododododeseseseses
AAAAAAMMMMMMI IEC 

WhWhWhititititite Red
OnOnOnOnOn thththththe re re re re rigigigight side ue ue ue ue undndndndndererererer

thththththe ce ce ce ce claviculelelelele

BlBlBlBlBlacacacacacackkkkk Yellow
On the lefefefefeft st st st st sididididide undererererer thththththe

clavavavavavicicicicicululululule

Red Green

On ththe left st st side under

thththththe re re re re ribibibibibs at the anterior

axaxaxaxililillalalaryryry lililinenene  

GrGrGrGrGreen BlBlBlBlBlack

On ththe re re re re rigigigigighththththt s s s s sididididide le le le le lowowowowowererererer

part of f f the te torororororsososososo (s(s(s(s(s(shohohohohoululululululddddd

be plalalaced ad ad ad ad anywhere oe oe oe oe on

the be be bododody y y y y - groundingngngngng) 

Brown white

ThThThe placacacacace oe of f thththththeeee

electrtrtrode depepepepepenenenenendsdsdsdsds ononononon

what chchchesesest lt lt leaeaead d d neneneedededededed

to be monitored

Pulse
Monitoring systems:

• Bedside monitors

• Central monitoring system

• Telemetry

• Modular monitor system
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Pulse
MMMMMMMooooonnnnnniiitttooooorrriiinnnnnggggg  ssssssyyyyyssssstttems:

••••• BBBBeeeeedddddssssiidddeeee mmmmmmmoooonnnniiiittttoooors

• CCCCCCeeeeeeennnnnnttttrrrrraaaalll mmmmmmooooonnnnnniiiiittttttooooring systemmmmm

• TTTTeeellllleeeeemmmmmmeeeettttttrrrrrryyyy

• Modular monitttttooooorrrrr sssssyyyystem
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Pulse

important parameters measured by monitors:

• temperature (surface, core)

• blood pressure

• oxygen saturation

• ECG

• Protocol watch (watching sepsis)
83

Pulse

iiiiimmmmppppoooorttttaaannnnttt ppppppaaaarrrraaaaammmmmeters measured by mmmmmooooonnnnniiiiitttttorrrrrsssss:

••• ttttteeeeeeemmmmmmpppppeeerrraaaattttttuuuurrrreeeee ((((surface, core)

• bbbbblllllooooooddddd pppppresssssuuuuurrrrreee

• oxxxxxyyyyygggggeeeen saturation

• ECGGGGG

• Protocol watch (watching sepsis)
83

Vital Signs

84

body

temperature
blood

pressure
breathing pulse

Vital Signs

84

bobobobobobobodydydydydydy

temperature
blooooooooooddddd

prprprprpressure
breaeaeaeaeathththththing pupupupupulslslslslseeee



Breathing

• Eupnoe: regular, rythmic, calm and noiseless

breathing with even depth and time span.

– The proportion of inspiration-expiration is 2:3

– The rate of respiration and pulse is 1:4

Physiological respiratory rate in different age groups

Age respiratory rate/min

Newborn 35-40

Infants 30-50

Small children 25-32

Children 20-30

Adolescents 16-19

Adults 12-20 85

Breathing

••••• EEEEEEuuuuppnnnnooooe::  rrreeeeggggguuuuuular, rythmic, calm aannnnnddddd nnnnoooooiiissssseeeeeless

bbbrrrreeeeeaaatttthhhhiinnnnnngg wwwwwwwiiitttth even depth aaaaannnnnddddd tttttiiiiime sssssppppaaaaannnnn...

– TTTTThhhheeee ppppppprrroooportion ooooofffff inspiraaaaatiiiiioooonnnnn-expiratttttiiiooooon is 2:3

– The rate ooooffff rrrrressssspppiration anddddd ppppuuuuulllllsssseeeee iis 1:4

PhPhPhPhPhysysysysysioioioioiological rl rl rl rl resesesesespipipipipiratoryryryryry rarararate in different agegege grgrgrgrgrouououououps

Age respiratory rate/e/e/min

NeNeNeNeNewbwbwbwbwbororn 35-40

Infantntntntnts 30-50

Small cl cl cl cl chihihihihildldldldldren 25-32

Children 20-30

Adolescents 16-19

Adults 12-20 85

Breathing

• non-instrumental examination

– rate, depth, sound, rhytm

• unawares counting – patient can affect his/her

breathing

• just after the pulse counting

86

Breathing

•••• nnnnoooonnnn--iinnnnsssstttttrruuummmmmmeeental examinatttttiiiiiooooonnnnn

–––– rrrrraaaaatttteeee,,,,  ddddeeeeeeppppttttttthhhhhh, sound, rhyyyyytttttmmmmm

• unawaressss cccccooooouuuuunnnnntinnnnnggggg – patieeeeennnnnttttt cccccaaaann aaffffeecctt hhiiss///hheerr

breattttthhhhhiiiiinnnnnggggg

• jjjjjuuuuussssttttt aaaafffffttttter ttttthhhhheeeee pullllssssseeeee counting
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Breathing

• Abnormal respiratory sounds

– Rale

– Snore

– Stridor

– Gasp

• Hiccough

• Cough

• Sneeze
87

Breathing

••••• AAAAAAAAbbbbbbbbnnnoorrmmmmaaaaalllll rrrreeeeesssspiratory soundssss

–––– RRRRaaaallee

––– SSSSSSnnnnooooorrrrrreeee

– Stridor

– Gasppppp

• HHHHHiiiiicccccccccoooouuuuugh

• Cooooouuuuugggggh

• Sneeze
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Breathing

Bad breath-halitosis-foetor

• Real halitosis

– Physiological

– Pathological

• Acute

• Chronic

– Oral ( caused by anaerobic bacteria producing sulphuric

compounds)

– Extraoral (DM-breath smells like acetone, kidney disease-

smells like ammonia, liver deficiency-smells like meat)

• Pseudo halitosis- psychological problem
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Breathing

BBBBBBaaaadddd bbrrreeaaaatthhhhhh-hhhhhhhaaalllllitosis-foetor

•••• RRRRReaaaall  hhaaaalllliiiitoooooossssiiissss

–––– PPPPPhhhhhhhyyyyyysssssssiiiiioooollllooooooogggggiiical

– Pathological

• Acuteeeee

• ChChChChChrororororonininininiccccc

– Oralalalalal ( ( ( ( cacacacauseded bybybybyby anananananaeaeaeaeaerobic bacteria prororoducicicicicingngngngng sususususulplplplplphuhuhuhuhuriririririccccc

compmpmpmpmpououououounds)

– Extraorararararal (l (l (l (l (DM-breath smells like acetototonene, , , kidney dididiseseseseseasasasasase-

smells like ammonia, liver deficiency-s-s-smelllllllllls ls ls ls ls like me me me me meaeaeaeaeat)

• Pseuuuuudddddo halitosis- psychological probbbbbllllleeeeemmmmm
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