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Oxygen therapy

• Anatomical and physiological basics – not in
this subject

Aims of the oxigen therapy:

• Prevention and treatment of hypoxia

• for the treatment of cluster headache

• PaO2 < 60 Hgmm

• SatO2 < 90%

OOOOxygen therapy

•••• AAAAnnnnnaaaattttooommmmiiiiiccaaaaallll aaaaand physiologiccaaaaallll bbbbbaaaaasssssics ––––– nnnooooottttt iiiiinnnnn
ttttthhhhhhiiiiiisss ssssuuuubbbbbbjjjeeeeecccccctttttt

Aims of the oooxxxxxiiiiiggggeeeeennnn therapyyyyy:::::

• Preveeennnnntttttiiiiooonnnnn anddddd tttttrrrrreatment of hyyypppppoooooxia

• fffffooooorrrrr ttttthhhhheeeee treeeeeaaaaatttttmennnnntttt ooooofffff cluster heaaadaaaaccccchhhhheeeee

• PaaOOOOO22222 < 60 Hgmm

• SatOOOOO2 < 90%

Forms of oxygen therapy

• Long-term

• During physical load

• Reducing acute dyspnoe

FFFFFFFoooooorrrrrrrmmmmmms of oxygen therappyyyyy

••••• LLLLLooooonnnnggggg--tttteeeeeeermmmmmm

• During phyysssssiiiiicccccaaaaallll load

• RRRRReeeeeddddduuuucccccinggggg aaaaacuteeeee dddddyspnoe

Special considerations regarding the

home oxigen therapy

• duration of the therapy

• numbers of dependents

• in serious cases 24 hrs therapy is needed BUT

– patients do not use as much oxygen as the needed

amount

• economic reasons

• inproper patient education

Spppppeeeeeecccccciiiiiaaaaaaallllll ccccconsiderations regardinggggg the

hhhhhhhhoooooommmme oxigen therapppppyyyyy

•••• dddduuurrraaattiioooonnnnnnn oooffffff  tttthhhe therapy

• nnnnnnnuuuuuuummmmmbbbbbbeeeeeerrrrsssss oooooofffff dependenttttts

• in seriouuuusssss cccccaaaaasssseeeeesssss 2222244444 hrs therrrrraaaaappppy iiiisss nnneeeeeedddeeeddd BBBUUUTTT

– pppppaaaaatttiiiieeeeennnnttttsssss dddddo nooottttt uuuuusssseeeee aaaaasssss much oxygggennnnn aaaaasssss ttttthhhhheeeee nnnnneeeeeeeeeedddddeeeeeddd

aaammmmmooooount

••••• ecececececonomicicicicic rerererereasons

••• inproper patient education



Special considerations regarding the

home oxigen therapy

• in Hungary 40.000 patients

• only 4500-5000 patients use the home oxygen

therapy

• 19 hrs/day is needed

– increase the survival with 6-7 yrs

Sppppppeeeeecccccciiiiiiiaaaaaaalllll cccconsiderations regardinggggg the

hhhhhhhhooooooomme oxigen therapppppyyyyy

••••• iiiin HHHHuuuuunnnngggggaaaaaaaryyyyy  44444440.000 patientssss

• ooooonnnnnnnnlllllyyyyyy 44444555555500000000000---555555000 patiennnnntttttsssss uuuseeee the hhhhhooooome oooooxxxxxygen

thhheerrrrraaaappppyyyyy

• 19 hrrrrrsssss/////ddddaaaaayyyyy is neeeeeeeeeeddddeeeeddddd

––––– iiiinccccreeeeease ttttthhhheeeee survvvviiiival with 6-7 yrs

Risks of oxygen therapy

• Oxygen toxicity

• CO2 coma

In case of COPD (chronic obstructive pulmonary

disease) the body get used to the increased CO2 

level so the trigger of the breathing is the hypoxia

oxygen th. -> reduced hypoxia -> reduced breathing

RRRRRRRRiiiiiisssskkkkkks of oxygen therapppppy

•••• OOOOxxxxyyyyygggggeennnn tttttoooooxxxxiiiicccciiiiitttty

• CCCCCCCOOOOOOOO2222 cccccooommmmmaaaaaa

In case of COOOOOPPPPPDDDDD (((((ccccchhhrrrrrooooonnnnnic obstrrrrruuuuccccctttttiiiivvvvvee pppuullmmoonnaarryyy

disease))))) ttttthhhhheeeee bbbbbodyyyy gggggeeeeet ussssseeeeed to the inncccrrrrreeeeeaaaaasedddd CCCCOO22222   

levvvvveeeeelllll sssssooooo ttttthe tttttrrrrriiiiigggggger ooooofffff ttttthhhhhee breathing is ttttthhhhhheeeee hhhhhhyyyyypppppoooooxxxxxiiiiiaaaaa

oxygeeeeennnnn th. -> reduced hypoxia -> reddducccceeeeed bbbbbrrrreeeeaaaaattttthhhhing

Contraindications of oxygen therapy

• Poisoning caused by paraquat

• Pesticide poisoning caused by diquat

derivatives (except for apnea)

• Premature babies and new borns

• In chronic obstructive lung disease

– significance of titration

• Patients with Bleomycin therapy

CCCCCCCoooooooonnnnnnnntttttttrrrrrrraaaaaaiiiiiiinnnnnnddddddications of oxygen theeeeerrrrrapy

••••• PPPPooooiiissssooooonnnniinnnnnnngg ccccaaaaauuuused by paraqqqqquuuuuaaaaattttt

• PPPPPPPeeeeeeeesssssttttttiiiiccccccciiiiidddddeeeee ppppppoooooisoning cauuuuussssseeeeeddddd bby diqqqqquuuuuaaaaat

derrriiiivvvvvaaaaaattttiiiiivves (exccccceeeeepppppt for apppppnnnnneeeeea)

• Prematurrrrreeeee bbbbbaaaaabbbbbiiiieeeeesssss aaaaand newwwww bbbbbooooornnnsss

• In chrrrrrooooonnnnniiiiiccccc ooooobstrrrrruuuuccccctttiiiivvvvveeeee lung diseaaassssseeeee

––––– siggggniiiiificannnnncccceeeee of tittttrrrration

• PPPPPaaaaatttiiiiieeeeennts withhhhh Bleomycin therapyyy

fraction of inspired oxigenfraccccctttttiiiiooooonnnnn of inspirrredddddd ooooooxxxxxxiiiiigggggeeeeeennnnnn



Oxygen delivery devices

Devices dispensing varied

O2 concentration

• FiO2 depends on the

breathing pattern of the

patient, breathing count

• nasal cannula, low flow 

devices

Devices dispensing

fixed O2 concentration

• FiO2 is independent

of the patient’s 

breathing pattern

• high flow masks

Devices dispensingggg vvvvvaaaaarrrrriiiiieeeeed

O2 concennnnntttttrrrraaaaattttiiiiiooooonnnnn

• FiOOOOO2 dddddeeeepppppeeeeendssss ooooonnnnn the

breeeeeaaaattttthinnnnnggggg patteeeeerrrnnnnn of the

patieeeeenttttt, breathing count

• nasal cannula, low flow 

devices

DDDDDeeeeevices dispensing

fffffiiiiixxxxeedd  OO22  ccoonncceennttrraattiioon

• FiOOO2 iiiissssss iiiiiinnnnnddddddeeeeepppppeeeeeennnnnnddddddenttt

offf   thhhhhe patiennnnnt’’’’’sssss 

brrreeeattttthing pppppaaaaatttttteeeeerrrrrn

• higgghhh ffflllooowww  mmmaaassskkksss

Low-flow devices

increase the dead space with 100% 

oxygen at the end-exspiratory break

at the time of inhalation increase the

inhaled gas oxygen concentration

oxygen flow is 

2 l/min

oxygen goes into

the mask with

2 l/min speed

room air goes into

the mask with

3 l/min

all amount of 

inhaled gas is 

5 l/min

Low-flow devices

incrcrcreaeaeaeaeaeasesesesesese thththe de de deaeaead sd sd sd sd sd sd sd spapapapapapace with 100% 

oxygygygygenenenen atatatat thththe ee ee ee endndndndndnd-e-e-e-exsxsxspipipipipipiratory break

at ththththththe te te te te te te te timimimime oe oe oe of f inininininhahahalalalalalalalatitititititiononon increase the

inhaleleleleleled gd gd gd gd gd gd gd gasasasasasas oxoxoxygygygygygygygenenenenen cococococoncentration

oxygen flflflowowow i i is s s 

2 l/min

oxoxoxoxoxygygygygygenenenenen goes into

thththththe me me me me masasasasask wk wk wk wk with

2 l/l/l/l/l/mimimimimin spspspspspeeeeeeeeeed

room air goes into

the mask with

3 l/min

all amounununt ot ot ot ot of f f f 

inhaled gas is 

5 l/min

Low-flow devices

Nasal cannula

24-48% FiO2 1-6 l/min

Low-flow devices

Naaaaaassssaaaaallll ccaaaannnnnnuuuuuulllllaaaaa

24-48% FiO2 1-6 l/min

Low-flow devices

nasal catheter

24-48% FiO2 1-6 l/min

Low-flow devices

nassssssaaaalll ccccaaaathheeeetteeer

2444---444888%%% FFFiiiOOO222 111---666 lll///mmmmin



Low-flow devices
Simple face mask

40-60% FiO2

5-8 l/min

Low-flow devices
Simmmmppppplllleeeeeee ffffaaaaccceeeee mmmmmmmaaaaaaaassssskkkk

40---666666000000%%% FFFiiiiOOO22222

5-8 llll//////mmmmmmmmiiiiiiinnnnnn

Low-flow devices

6-10 l/min

50-70% FiO2

Mask with resevoir bag(with

partial re-breathing)

fill up the reservoir before use

one-way

valve

exhale CO2

oxygen

inflow point

exhaled gases

inhalation again

Low-flow devices

6-10 l/min

50-70% FiO2

MaMaMaMaMasksksksksk wiwiwiwiwiwithththth rererereresesesesevovovovovovovovoiriririr bababag(with

papapapapapartrtiaiaial rl rl rl re-e-e-e-brbrbrbrbrbreaeaeaeaeaeaeaththththththing)

fill upupupupupup thththththththe re re re re reseseserererervovovoiriririririr bebebebebebebebefofofore use

one-way

valvlvlvlvlveeeee

exexhale CO2

oxoxoxoxoxygygenenenenen

ininininflflflflowowowowow popopopopointtt

exhaled gases

inhalation again

Low-flow devices
Mask with resevoir bag (non-

rebreather mask)

fill up the reservoir before use

6-12 l/ min

60-100% FiO2

one-way

valve

one-way

valve

exhale CO2

oxygen

inflow point

Low-flow devices
MaMaMaMaMaMasksksksksk wiwiwiwiwiwithththth rerereresesesevovovovovovoiriririririr babababag (non-

rererererebrbrbreaeaeaththththererererer mamamamamamasksksksksk)

fill upupupupupup thththththththe re re re reseseseseserererererervovovoiriririririr bebebebebebebefore useupupupup

6-12 l/ min

60-100% FiO2

onononone-e-e-e-e-wawawawaway

vavavavalvlvlvlvlvee

one-way

valve

exhale CO2

oxoxoxoxoxygenenen

inininininflflow popopoint



Low-flow devices

Face tent

4-10 l/ min

50-100% FiO2

Low-ffffllllooooowwww devices

Faccccceeee tttteeeennnnnttt

4-1111000000   lllll/// mmmmiiiinn

50-1111000000000000000%%%%%%%%  FFFFFiiiOOOOOOO222222

High-flow devices
FiO2 is independent from the breathing pattern

higher gas flow (30-60 l/min) than peak

inspiratory flow (PIF)

all amount of 

inhaled gas is 

5 l/min
oxygen flow is 

2 l/min

oxygen goes into

the mask with 30 

l/min speed

oxygen goes out from the

mask with 25 l/min

High-flow devices
FiFiFiFiOOOOO222 isisisisisisis i i i i indndndndepenenendededededentntntnt frfrfrom the breathing pattern

hihihihihighghghgherererererer gagagas fs flolololow w (3(3(3(3(30-0-0-0-0-0-606060606060 l/min) than peak

ininininininspspspspiriririratatatatatororororory fy fy flolololow w w w (PIFIFIFIF))))

all amomomounununununt ot ot ot ot of 

inhaled gd gd gd gd gasasasasas isisisis 

5 l/min
oxygen flow is 

2 l/min

oxoxoxoxygygenenenenen gogogogogoeseses into

thththththe me me me me masasasasask wk wk wititith 30 

l/l/l/l/l/mimimimimin n n n speeeeeed

oxoxoxoxoxygygygygygenenenenen gogogogogoeseseseses ououououout t t t t frfrom the

mamask wiwiwiwiwiththththth 2525252525 l l l/m/m/m/m/mininininin

High-flow devices
transtracheal

catheter
¼ - 4 l/min

22-45% FiO2

High-flow devices
trannnnnnsssssttttrrrrrraaaachealll

catttttthhheeeeteeerr
¼ - 4- 4- 4- 4- 4- 4- 4 l l l l l/m/m/m/m/m/m/minininin

22-4-4-4-4-45%5%5%5%5%5%5%5% FiOiOiOiOiO222

High-flow devices

Venturi mask, venturi

injectors

2-15 l/min

24-60% FiO2

High-flow devices

Venturrri mmmmmaaaaasssskkkkkk, vvvvveeeeennnnnttttturiii

iiinnnnjjjjjectorss

22222-15 l/mmmin

222444-666000%%% FFFiiiOO2



High-flow devices

Aerosol mask

8-10 l/min

30-100% FiO2

Higghhhhh-----fffffflllllloooooooowwwwwwww dddevices

Aeeeeerrrrrooooosssoooooolll mmmmaaaasssskkkkkk

8-10000 lll///////mmmmmiiiiiinnnn

30-100% FiO2

High-flow devices

Tracheostoma mask

8-10 l/min

30-100% FiO2

HHHHigh-flow devices

Traaacccchhhheeeeeoooosttoooommma mmmmmmmaaaaasssskkkkkk

8-11000000 llll///////mmmmiiinnn

30-10000000000000%%%%%%  FFFFFFFiiiOOOOOO2222222

High-flow devices

T-piece

8-10 l/min

30-100% FiO2

High-flow devices

TTTT---ppppiiieecccccceeeee

888 11000 l/mmmmiiinnn8888 1100000 l/mmmmmiiiinnn88888--11110000 l///mmmmmmmiiinnnnnn

3333330000---1111100000000000%%%%% FiO2

High-flow devices

Oxygen hood

10-15 l/min

80-90% FiO2

Higggggghhhhhhhh---ffffffllllloooooooowwwwwww ddddddevices

Oxxxxyyyyygggggggeeeeeeennn hhhhooooooodddd

10-15 l///miiiiin

80-90% FiO2



High-flow devices

Oxygen tent

10 l/min

30-50% FiO2

High-flow devices

OOOOOxxxyyyyygggeeeennn tttteeeeeennnntttt

111000 ll///mmmmiiiinnnnn

3330000--5555000%%%%%% FiiiiiOOOOO22222

High-flow devices

CPAP-sytems

0,5-10 l/min

21-57% FiO2

High-flow devices

CPAP-sytems

0,5-10 l/mmmmmiiiiinnnnn

21-5555577777%%%% FFFFFiOOOOO2

Oxygen resources

central oxygen supply devices

humidifier

flowmeter 0-15 l/min

Oxygen resources

cccccceeeeeeennnntral oxygen supply deeeevvvvviiiiiccccceesssss

humidifier

flowmeter 0r 0r 0r 0r 0-1-1-1-1-15 5 5 5 5 l/l/l/l/l/min

Oxygen resources

Oxygen cylinder

pressure reductor, flowmeter, 

humidifier are needed

for 3-4 days

check the colour code – should be 

white

at home or institution

small one - easy to carry

time for exchange

reserve cylinder

Oxyyygggggeeeeeennnnnn rrrrrreeeeeeesources

Oxxxyyygggggeeeeeeennn cccccyyylllliiinnnnndddddddeeeeeeerrrr

presesesesessususususurerere rerereredudududuductctctctororororororor, flflflflflowowowowmeter, 

humimimimimidididididififififififiererer ararararare ne ne ne ne ne neeeeeeeeeededededededededdddd

for 3-4-4-4-4 d d d d d dayayayayaysssss

check the colour code – s– s– s– s– shohohohohoulululululd be 

white

at home or inininininstststststitititititutututututioioioioion

small ol ol ol ol onenenenene - e- e- e- e- easasasasasy to co co co co carararararry

time fofofofofor er er er er excxcxcxcxchahahahahange

reserve ce ce cylylylylylinininininder



Oxygen cylinder

precautions

• no smoking and no open flames in the room

• do not touch the cylinder with oily or greasy hand

• strap them securely in wheeled transport devices or 
stands to prevent possible falls and outlet breakages. 

• place them away from traffic areas and heaters

• make sure that electric devices are in good working

• do not put working device into the bed because of the
possible danger of fire

Oxygen cylinder

ppppprrreeeeecccaaauuttttiioooonnss

•• nnnooooo  sssmmmmoookkkkiiinnnnnnnggg aaaaannnnndddd no open flames iiinnnnn ttttthhhhheeeee roommmmm

• ddddddoooooo nnnnnooooootttt tttttooooooouuuuuucccchhhhh the cylinder wwwwwittttthhhh ooooiiiiillllyyyyy or grrrrreeeeeaaaaassy hand

• strap them sseeeeccccuuuuurrrreeeeellllly innnn wheeleddddd ttttrrrrraaaaannnnnsssssport devices or 
stands tooooo ppppprrrreeeeevvvvvennnnnttttt pppppooooossssssssssible falls aaaaannnnd ouuutttlllettt bbbreeaaaakkkkages. 

• pppplllllaaaaacccceeeee tthhhhhem aaaaawwwwway frooooommmmm traffic areas annnd hhhhheaters

• maaaaakkkkeeeee sure that electric devices are in   goooooood wooooorrrrrkkkkkinnnnnggggg

• do not put working device into the beeeddd bbbeeecccaaauuussseee ooofff ttthhheee
possible danger of fire

Oxygen resources
• works by electricity

• easy to use

• for low-pressure systems

• noisy

• patient is tied to bed

Oxygen concentrator

cleans the air in room • works by electctctctctririririricitytytytyty

• easy to usususususeeeee

• for lr lr lr lr lowowowowow-p-p-p-p-prererereressure se se se se sysysysysystetetetetemsmsmsmsms

• nononononoisisisisisy

••• papapapapatititititienenenent is tititititiededededed to bededededed

Oxygggeennnnn cconcentrator

cleaeaeaeaeansnsnsnsns thththththe air in rn rn rn rn rn roooooooooooooommm

Oxygen resources

oxygen tank

• cooled to –183C

• in liquid form-greater amount can be stored

• tanks in different sizes

• exchange in longer periods

• easy to mobilize

• expensive

Oxygen resources

oooooxxxxxyyyyyyyygggggeeennnn tttaaaaannnnnkkkkkkk

•••• ccccccoooooooolleeeddd tttttoo –––111188883C

• iiiinnnnn lllllliiiqqqqquuuuuuiiiiiidddddd fffffooooorm-greater aaaammmmmooooouuuuunnnnnt cannnnn bbbbbeeee stored

• tanks in diffeeeeerrrrreeeeennnnnttttt sizes

• exchaaaannnnngggggeeee iiiiin looooonnnnngggggeeeeer pperiods

• eeeeeaaaassssyyyyy tttttoooo mooooobbbbbilize

• eeeeexxxxxpppppeeeeennnnnsive

Humidifying the

inhaled air

against the dehydration of 

airways

filling up with destilled water

useful?risk?

BTS 2008

• 4l/min

• therapy over 24 hours

• subjective judgement of 

patient

tracheostoma

Humidifyyying the

inhhhhhaaaaallllllleeeeeddddd aaaaiiiiiiiirrrrr

agagagagagaiaiaiaiaiainsnsnsnst tt tt tt tt thehehehehe dedededehyhyhyhyhyhyhydrdrdrdrdratatatatioioioioion of 

airwrwrwrwayayayayayayayayss

filling up wp wp wp wp wititititititith dh dh dh dh dh destilled wawawawawateteteteter

useful?risk?

BTS 20202020200808080808

• 4l/m/m/m/m/minininin

• therererererapapapapapy oy oy oy oy ovevever 24 hououououours

• subjececececectititititiveveveveve judgement of 

patientttt

tracheostoma



Removal of respiratory secretions
Trachea sucking

• Exclusively in cases of other techniqes are useless

and secretion may cause physiological damage

• Alert patients can tolerate it badly

indications/contraindications

• nasotracheal sucking

• orotracheal sucking

• sucking of oral cavity and pharynx

Remmmmoooval of respiratory secretions
Tracacacachehehehehea a a a a a sususususuckckckininininggg

• ExExExExExExclclclclclusususivelelelely iy iy iy iy in cn cn cn cn cn casasaseseseseses ofof other techniqes are uselelelesesesesessssss

ananananand d d d sesesesesesesecrcrcretetioion mn mn mn mn mn mayayayayay cacacacacause physiological damamamamamagegegegege

• AlAlAlAlAlererererererert pt pt pt pt patatatatatieientntntnts cs cs cs canananananananan tototototolerate it badly

indications/contraindications

• nasososososotrtrtrtrtracacacacachehehehehealal suckckckckckinininininggggg

• orotrararararachchchchcheaeaeaeaeal suckingorotrarararachchchchcheal sucking

• sucking og og og og of f f f f oral cavity and pharynx

Removal of respiratory secretions

Indications:

• Increased respiratory rate

• Removal of lung secretion if patient is unable to do it

• Reduced respiratory sounds

• Audible escretion

• Unproductive coughing

• Reduced O2 saturation

• Increased breathing

• Arterial blood gas differences

• Artificial airway access

• For sampling

• Cough induction with unconscious patient

• Oral hygiene

• Removal of blood and vomit

RRRRRReeeeemmmmmmmoooooooovvvvvvvvaaaaaal of respiratory secretttttiions

InInInInInIndidididididicacacacationononons:s:s:s:

••• InInInIncrcrcrcrcreaeaeaeasesesesed rd rd rd rd rd rd resesesespipipipipirararararatory rate

•••• ReReReReReRemomomomomovavaval ol ol ol ol of lulululululungngngngngng secretion if patatatatatieieieieientntntntnt isisisisis unananananablblblblble to do do do do do io io io io it

• ReReReReReReRedudududududududucececececed rd rd rd rd rd resesesesesesespipipipipipirararatory sounds

• AuAuAuAuAudididididiblblblblblble ee ee ee ee ee escscscretion

• Unproductive cocococougugugugughihihihihingngngng

• Reduced Od Od O2 2 2 2 2 sasasasasatututututurararararatititititiononononon

• Increasesesesesed bd bd bd bd brerererereathingngngngng

• ArArArArArteteteteteriririririalalalalal blooooooooood gd gd gd gd gas difffffffffferererererenenenenences

• ArArArArArtititititificicicicicialalalalal airwayayayayay acacacacaccess

• FoFoFoFoFor sr sr samamamamampling

• Cougugugugugh ih ih ih ih induction with unconscious patieientntnt

• Oral hyhyhyhyhygiene

• Removal of blood and vomit

Removal of respiratory secretions

Contraindications:

• Severe blood coagulation disorder

• Haemoptoe (respiratory bleeding, blood from GI when
coughing)

• Severe laryngospasm (stridor)

• Severe bronchospasm

• Basal skull fractures (spinal fluid is leaking from ear)

• Oesophagus or trachea anastomosis

• Hemodynamic instability (blood pressure, arrhythmia)

• Obstructed nasal passages

• Nose bleeding

• Loose teeth and toothbrigde

RRRRReeeeeeeemmmmmmmmooooooovvvvvvaaaaaaaalllll of respiratory secreetttttiiiiions

CoCoCoCoCoCoCoContntntntntntntrarararainininindididicacacacatitititititionononononons:s:s:

•••• SeSeSeSeSeSeSevevevevererere blblblblooooooood cd cd cd cd cd cd coaoaoaoagulation disordrdrdrdrdererererer

• HaHaHaHaHaHaHaHaemememememememopopopopopopoptotototototoe (e (e (e (e (e (e (rererererespiratory bleedededededinininining, b b b blood frfrfrfrfromomomomom GI w w w whehehehehen
cococougugugugughihihihihingngngngngng))))

• Severe laryngospapapapapasmsmsmsmsm (s(s(s(s(stridor)

• Severe bronononononchchchchchososososospapapapapasmsmsmsmsm

• Basal skskskskskululululull fl fl fl fl frararararactureseseseses (s(s(s(s(spinal fl fl fl fl fluid is leakinining fg fg fg fg frororororom em em em earararar))))

• OeOeOeOeOesososososophphphphphagususususus ororororor trachehehehehea a a a a anananananasasasastomosis

• HeHeHeHeHemomomomodydydydydynamimimimimic ic ic ic ic insnsnsnsnstabibibibilililility (blood pressurerere, arararararrhythmhmhmhmiaia)))))

• ObObObObObstststststrurururuructctctctcted nasasasasasal pl pl pl passages

• NoNoNoNosesesesese blblbleeding

• Loosose te te te te teeth and toothbrigde

Choosing the right catheter size

• The diameter of the catheter mustn’t be more than

half of that of trachea tube - preventing PAO2 level

reduction

Size of trachea tube(mm)x3

2

Choosingng thththe re re re rigigigight catheter size

• The e e didididididididiamamamamamamamameteteteteteteteterererererererer ofofofofofofofof t t t t thehehehe catheter mustn’t be more than

hahahahahalflflflf ofofofofofof t t thahahahat ot ot ot of tf tf tf tf tf trararararachchchchchchchcheaeaeaea tube - preventing PAO2 level

rererereredudududuductctctctioionnn

Size of t t trachchcheaeaea tube(mmmmmm)x3Size of t t t t trararararachchchchcheaeaeaeaea tube(mmmmmmmmmm)x3Size of t t t trachchchcheaeaea tube(mmmmmmmmmm)x3

2



Types of the suction catheter

opened system

TTTTyyyyyyppppppeeeees of the suction catheter

opppppppeeennnnneeeeeddd ssssyyyssssttteeemmmmm

Types of the suction catheter

closed system

TTTTyyyyyyppppppppeeeeeeess of the suction catheter

ccclllooossseeeddd sssyyyssstttteeeem

Removal of respiratory secretions

Yankauer sucker

Reeemmmmmmoooooovvvvvvvaaaal of respiratory secretions

YYYYYaaaaannnnkkkkkkaaaaauueeeeerr sssssuuccccckkkkkeeeeerrrr



Trachea sucking

• intensity of the vacuum is 70-

150 Hgmm (9,3-20 kPa)

• average of 120 Hgmm  (16 kPa)

suckings should be suit to the patient’s needs and 

condition and should not be a routine intervention

Tracccccchhhhhhhheeeeeeeaaaaaaaa    ssssssssuuuuuuuccking

• ininininintetetetetensnsnsnsnsnsitity oy oy of f f f thththe ve ve ve vacacacacacacacuuuuuuuuuum is 70-

15151515150 0 0 0 0 HgHgHgHgHgmmmmmmmmmm ( ( ( (9,9,9,9,9,3-3-3-3-3-3-2020202020 k k k k kPa)

• averererereragagagagage oe oe oe oe of f f f 12121212121212120 0 0 0 0 HgHgHgHgHgmm  (16 kPa)

suckings should be suit tto the patieeennnttt’sss nnneeeeeedddsss aaannnddd 

condition and should nott be a routine intervention

Trachea sucking

Preoxygenisation

Suitable suction technique for a corresponding 

period

Insertion of drawing catheter till the appropriate

depth

Installation of physiological saline?

Trachea sucking

Preoxyxyxyxygegegegegenininininisasasasasatititiononononon

Suitititititababababablelelele sususususuctctctctction tetetetetechchchchchninique e fofofofor a correspondinining 

periododododod

Insertioioioion on on on on of drawing catheter till the appropriririate

depth

Installation of physiological saline?

Trachea sucking

Preoxygenisation:

• Hyperoxygenisation is combined with
hyperinflation of the lungs (great pressure
ventilation) minimizes hypoxemia

• With 100% O2, ventilation machine and not
with balloon

– Ventilation of COPD patients can be done above
21% FiO2 rather than 100%

• Prevalence of arrhythmia is smaller with 100%

Trachea sucking

PPPPPPrrrreeeeeooooxyyyyggggeeeennnnniiiiisssssaaaaatttiiiiion:

••••• HHHHHyyyyyyppppeeeeerrrooooxxxxxxyyyyggggeeeeeennnnisation is combbbbbiiiiinnnnneeeeeddddd withhhhh
hhhhhhhyyyyyyyppppeeeerriiiinnnnnffllllaaaaattttttiiiiooooon of the luuunnnnngggggsssss (((((greaaaaattttt pppppressssssuuuuurrrrre
vvvveeeeeennnnnnttttiiiiillllaaaaaattttttiiiioooooonnnnn) minimizes hhhhhyyyyypppppoooooxxxxxemiaa

• With 10000000000%%%%% OOOOO22222,,,,, vvvvveeeeennnnntilation mmmmmachhhiiine annndddd   nottt
wiiittttthhhhh bbbbbaaaaallllllloooooooooon

––––– Veennnntttttilatiooooonnnn ooooof COOOOPPPPD patients can beeeee done abbbbboooooveeeee
2222211111%%%%% FiO2 rrrrraaaaattttther than 100%

• Prevalence of arrhythmia is smaaalllllleeerrr wwwiiittthhh 111000000%%%

Trachea sucking

Insertion of suction catheter till the appropriate

depth:

• Till the patient starts coughing

• Bifurcation (feel resistance) - do not go on

don’t insert further!

Trachea sucking

Inssssseeeeerrrrttiiiiioooonnnnn oooofff  sssssuuucccctttiiiion catheter tiillllllllll ttttthhhhheeeee aaaaapprrrroooooppppprrrrriiiiiaaaaattttteeeee

deppppptttttthhhhhhh::::::

• Till tthhhheeeee pppppaaaaatttiient staaaaarrrrrtttttssss cougggghhhhhiiiinnnnngg

• Bifurcation (((((fffffeeeeeeeeeelllll rrrrreeeeesssssiiiiissssstance) ---- dddddooooo nnnnooottt gggooo  ooonnn

don’t insert furtherrr!



Trachea sucking

• sucking for 15 sec. max

• 3 suckings for each occasion

• according to some studies O2 saturation can
be reduced by 25-30% after endotracheal
sucking, which returns to normal level after 3 
min.

• prevalence of trachea lesions is in direct
proportion with the duration of vacuum use

Trachea sucking

•••• sssssuuucckkkkiiinnnnggg ffffffooorrrr 11111115 sec. max

• 33333   ssssssssuuuuuuccccckkkkkiiiiinnnngggggssss ffffffooor each occccccaaaasssssiiiiioooon

• accordinggggg tttttoooo sssssooooommmmeeeee studiesssss OOOOO22222 ssaattuurraattiioonn ccaann
be reddddduuuuuccccceeeeeddddd byyyyy 2222255555-30%%%%% after endddoooootttttrachhhheeeeaaaal
sssssuuuuuccccckkkkkiiiiinnnnng, wwwwwhhhhhich rrrreeeeetttttuuuuurrrrnnnnns to normaaal lllleeeeeevvvvvveeeeeelllll aaaaafffffftttttteeeeeerrrrr 3 
mmmmmiiiiin.

• prevvvvvaaaaalence of trachea lesions is   in dddddiiiiirrrrreeeeeccccctttt
proportion with the duration offf vacuum use

Trachea sucking
Complications:

• Hypoxia

• Tissue damage/trauma

• Lung bleeding/bleeding

• Aspiration

• Laryngospasm/bronchospasm

• Apnoe

• Atelectasis

• Pneumothorax

• Pain

• Infection

• Discontinuance of mechanical ventilation

• Vomiting (in case of orotracheal drawings)

• Vague tone increase

• Arrhythmia

• Fluctuating blood pressure

• Increase of intracranial pressure

• Incorrect insertion of catheter in the oesophyagus

• Anxiety, discomfort

Trachea sucking
CoCoCoCoCompmpmpmpmpmpmplilililililililicacacacacacatititititiononssss::::

•• HyHyHyHyHyHypopopopopoxixixixiaaa

•••• TiTiTiTissssssssssueueue dadadamamamamagegegegege/t/t/trarararararaumumumumumuma

•••• LuLuLuLungngngngng blblbleeeeeeeedidididingngngngngngng/b/b/b/bleleleleleleedededededing

•••• AsAsAsAsAsAspipirararararatititiononon

• LaLaLaLaLaLaryryryryryryryngngngngngngososososospapapapasmsmsmsmsm/b/b/b/b/b/brororororonchospasm

• ApApApApnonononononoeeeeee

• Atelectasis

• Pneumothorax

• Pain

• Infection

• Discscscononononontititititinununununuancecececece ofofofofof mechahahahanininininicacacacacal vl vl vl vl venenenenentitititilation

• VoVoVoVoVomimimimimitititititingngngng (i(i(i(i(in case oe oe oe oe of f f f f orotrarararachchchchcheaeaeaeal drawings)

• VaVaVaVaVagugugugugue te te te te tononononone ie increasasasasase

• ArArArArrhrhrhrhytytytytythmhmhmhmhmia

• Flucucucuctututututuatatatatating blood pressure

• Increaeaeaeaeasesesesese of intracranial pressure

• Incorrect insertion of catheter in the oesophyaguss

• Anxiety, discomfort

Sampling respiratory secretions

throat secretion
sampling wand is rubbed

against the pharynx or tonsils

after pressing the tongue by a 

chap

SSSSSSaaaaaaammmmmpppppplllllliiiiinnnnnnggg respiratory secretiiiiiooooons

thhhhhrrrrrooooaattttt ssseeeeeccccrrrreeeeeeettttiiioooonnn
sampmpmpmpmpmplililililililingngngngngng wawawawawandndndndndnd isisisisis r r r r rububububububbebed

againsnsnsnsnst tt tt tt thehehehehehehe phphphphphphpharararararynynynynynynynx ox ox ox or tononsils

after pressssininininining tg tg tg tg thehe tongueue bybybybybybybyby a a 

chap



Sampling respiratory secretions
trachea secretion:
it is feasible with intubated patients

it is equivalent with sputum sampling

sputum sampling:
sample should be taken from lower respiratory tracts, it should not be saliva

sample should be taken in the morning after rinsing the mouth with water

SSaaaaammmmmmpppppppllling respiratory secretions
tracccchhhhheeeeeaaaaaa  ssseeecccrrreeeetttiiiiiioooooonnnnnnnn:::::
it isis f f f feaeaeaeaeasisisiblblblble we we witititith ih ih ih intntntntntntubububububatatatatedededededed patients

it isisisis e e e e e eququququivivivivivivalalalalalalenenenenent wt wt wt witititith sh sh sh sh sh sh spupupuputututututum sampling

sputum ssaaaaammmmpling:
sample should be taken from lower respiratory tractststs, ititit shshshououldldld nonot bt bt be se salalaliviviviva

sample should be taken in the morning after rinsing the mouth with water

Sampling respiratory secretions

nasopharyngeal sampling
tampon is inserted till the nasopharyngeal

wall (sampling is OK if the patient sneezes or

coughs)

SSSSaaaaammmmmmmmppppppppllllliiing respiratory secretions

nasopharyngeal sampling
tatatatampon is inserted till the nasopharyryryngeaeaeaeaeallll

wall (sampling is OK if the patient snsnsneeeeeezezezes os os orrr

coughs)

Inhalation therapy

• in case of acute and chronic respiratory
obstructive dieseases

Aim:

• Promotion of expectoration and attaining local 
effect

• High agent concentration can be attained with
lesser amount of medicament

• fewer systemic side effects

IIInhalation therapy

•• iiinnnnn ccccaaassseeee ooooffffff aaaaccccuuutttte and chronic reeeessssspppppiiiiiraaaaatoryyy
ooooooobbsssstttrrruuccccttttivvveeeeee dddddiiieseases

Aim:

• Promotionnnnn oooooffff eeeeexxxxxpppppeeeeecccccttorationnnn aaannnnnddddd aaattttttaaaiiinnniiinnnggg lllooocccaaalll  
effect

• HHHHHiiiiigggggh aaaagggggent cccccooooonnncentration can be aaattttttained wwwwwittttth
leeeeessssssssseeeeerrrrr amounnnnnttttt of medicament

• fewwwwweeeeerrrrr systemic side effects

Inhalation therapy

• form and size of aerosol particles (the most 
effective)
– 2,4 – 4,7 µm the most effective

• always applied orally, appropriate concentration
in the lower RT cannot be attained nasally

• technique and duration of inhalation is important

• appropriate inhalation mood

IIIInhalation therapy

•• fffffoooorrrrrmmmm aaannnnddddddd sssiiiizzzzeeee of aerosol particccclllleeeeesssss (((((ttttthhe mmmmmoooosssssttttt 
eeeeeeeffffffeeeecccttiivvvvveeee)
––– 2222,,,,,,4444   –––– 4444,,,777777  µµµµµm the most efffffffffeeeeecccccttivvvveeeee

• always appppppllllliiiieeeeddddd oooooraalllllllllyy, approooooppppprrrrriiiiaaaaattttte concentration
in the llllooooowwwweeeeerrrrr RTTTTT caaaaannnnnnot be attttttaineddd nasalllyyyy

• ttttteeeeeccchnnnnniqqqqque aaaannnnnddddd duration of inhalatttiooooonn is impppppoooorrrrrtaaaantt

• apppppprrrooooopriate inhalation mood



Inhalation therapy

• active compliance is needed - shooting and inhalation at the same time

• shake before use

• cold freon effect - it may lead to breathing failure and bronchospasm-it

can be reduced by the use of supplement

inhalers, nebulizers functioning by propellant gas

Inhalation therapy

• active cococococompmpmpmpmpliance is needed - shooting and inhalalalationonononon at thththththe se se se se samamamamame timimee

• shake befefefefefororororore use

• cold freon effect - it may lead to breathing failure ae ae andndnd b b brororoncncnchohohospspspasasasm-m-m-itititit

can be reduced by the use of supplement

inhhhhhhaaallleeeeeerrrrrsss, nnnnneeeebbbuuuuullliiiizzzzzzeeeerrrrss functioning by propellaaaaannnnnttttt gggggaasssss

Inhalation therapy

cold freon effect can be 

eliminated with the use of 

supplements

spray gets first in the container, 

then the patient inhales from it

most of the drug precipitates and 

is lost on the wall of the plastic

supplement –metal supplement

is better

aerosol is stable in plastic

supplement for 10 sec, and in

metal supplement for 30 sec.

Inhaallllaaaaaattttttiiiiiiooooooonnnnn ttherapy

coldldldld frfrfreoeoeoeoeon n n n efeffefefefectctctct cacacan bn bn be e e e e e e 

elimimimimimiminininininatatatatededededed wiwithth thththe ue ue ue usesesesesesesesese ofofofofof 

supppppppplelelelelelemememememementntntntntss

spray gegegegetstststststs fifififififirsrsrsrsrsrsrst it it it it it in tn tn tn tn tn thehehehehehe cocontainer, 

then the patient inhaleles frorororom im im im im ittttt

most of the drug pg pg pg pg prererererecicicicicipipipipipipipipipipitatatetetetetes as as as as andndndndnd 

is lost on the wawawawawallllllllll ofofofofof t t t thehehehehehe plasasasasastitititicccc

supplememememementntntnt –m–m–m–m–metal s s s s supupupupupplplplplemupupupupupplplplplemenenenenenttttupplplplpl

is betteteteteter

aerosol is stststststababababable in plasastic

supplementntntntnt fofofofofor 10 sec, and in

metal supplement for 3r 30 sec.

powder inhalors

impulsion is provided by the

patient’s breathing

a pin makes a hole in the capsule

in the device

powwwdddddeeeeer inhalors

imimimimpulsion is provided by theimimimimimpupupupupulsion is prprprprprovovovovovided by theimimimimpulsion is provided by the

papapapapatititititienenenenent’t’t’t’t’s s s s s breathing

a pin makekekekes as as as as a hole ie ie ie in tn tn tn thehehehehe cacacacacapspspsule

in the devevevice



Nebulizer machine
• compressor: compressed air transforms air into mist

• ultrasound: high-frequency sound wave triggers fluid atomization

• Various drugs can be mixed

• O2 dosaging is possible

• Easy use

• Electricity is needed

• Particels should be 0,5-5 µm

• 4-6ml fluid is sprayed during a 

treatment

• A treatment lasts for 15-20 min

Nebulizer machine
• compmpmpmpmpmpmpmprererererereressssssssssssorororororororor: : : : : cococococococococompmpmpmpmpmpressed air transforms air into mist

• ululululultrtrtrtrtrasasasasasasouououndndndnd: : : : hihihighghghghghghghgh-f-f-f-f-f-frererererequency sound wave triggers flululululuididididid atototototomization

• Various drururugsgsgsgsgs cacacacacan bn bn bn bn be mimimimimixexexexexexexeddddd

• O2 dososososagagagagaginininining ig ig ig ig is popopopopossssssssssiblele

• Easysysysysy usususususe

• Elececectrtrtrtrtricicicicicititititity iy iy iy iy is s s s s needededededed

• Particicicicicelelelelels ss ss ss ss should be 0,5-5 µm

• 4-6ml flflflfluiuiuiuiuid d d d d is sprayed during a 

treatment

• A treatment lasts for 15-20 min


