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Purpose of the infusion therapy

• meeting and supplementation of the electrolite, 
fluid need

• correction of the volume divergences (shock, 
dehydration)

• restoration of the acid-base balance

• nutrition

• correction of metabolic disturbances

PPPPuuuuuuurrrrrrppppppppooooooossssse of the infusion therrraaaaapy

•••• mmmmmeeeeeeetttiinnnngggg  aaaaannndddd  ssssssupplementation offfff ttttthhhhheeeee eeeeellllleeeeecccccttttrrrrrooooollllite, 
ffffllluuuiiiidddd nneeeeeeeeedddddd

• cooooorrrrrrrrreeeeeeeccccttttttiiiiiioooonnnn of the vvvvoolumee dddddiiiiivvvvveeeeerrrrrgenceeeeesssss (((((shock, 
dehydration)

• restorrrrraaaaatttttiiiiiooooonnnnn of thhhhheeee aaaaaciiiiiddddd---bbbbase balannnceeeee

• nnnnnuuuutttttrrrrriiiiittttiiiioooon

• corrrrrreeeeection of metabolic disturbannces

Exsiccosis (dehydration)

• Reduction of the volume of fluid spaces

• Tonicity, acid-base balance, disturbances in
electrolite composition

Hypotonic dehydration: loss of great amonut of Na 
i.e. diarrhoea, consumption of low electrolite water

Isotonic dehydration: proportional loss of sodium 
and water

Hypertonic dehydration: loss of great amonut of 
water (in heat), diabetes insipidus

EEEEEEExxxxxxxssssiccosis (dehydration)

••• RRRReeeeeedduuuccttttiiioonnnnn oooooooffffff    tttttthe volume of fluid  ssssspppppaaaaaccccceeeesssss

•••• TTTTTonnniiicccciittyy,,,,  acccciiiiiddddd----base balance,,,,,  dddddiiiissssstttttuuuuurrrrrbbbbbaaaaancesssss innnnn
eeeeellllleeeeeeecccttttrrrrrooooollllittteeeee cccccccoooooomposition

Hypotonic dehyyyyydddddrrrrraaaaatttttiiiion: loss ooooofffff gggggrrrrreeeeeaaaaattttt amonut of Na 
i.e. diarrhooooeeeeeaaaaa,,,,,   cccccooooonnnsssssuuuuummmmmption offfff lllllooooowwww eeellleeeccctttrrrooollliiittteee wwwaaattteeerrr

Isoooootttttooooonnnniiiiicccc dddddehyyyyydddddrrrrationnnnn:::: ppppproportional looosssssssss oooffff sodddddiiiiiuuuummmmm    
anddddd wwwwwaaaaatttteeeer

Hyperrrrrtttttooooonic dehydration: loss of greaaat ammmmmooooonnnnnuuuuutttt of 
water (in heat), diabetes insipidus

Infusion therapy

• subcutenous

• intraosseous

• intravenous (i.v.)

– peripheral: 

• short catheter

• midline catheter

– central: 

• peripherally inserted central catheter (PICC)

• tunnelized central venous catheter

• percutaneous central venous catheter (CVC)

• implanted port

Infusion therapy

••• ssssuuuuubbcccuutttteeennnnnoooouuuussssss

••• iiiiinnnnntttrrrraaaaoosssssssseeoooooouuuusssss

• iiiinnnnnttttrrrraaaaaavvvvvveeeeeennnnooooooouuuuus (i.v.)

– peripheral: 

• shororort ct ct ct ct catatatatatheheheheheteteteteterrrrr

• mimimimimidldldldldlininininine ce ce ce ce catheheheheheteteteteterrrrr

–––– cccceeeeennnntttttral: 

••••• pepepepeperipheralalalalallylylylyly inserted central catheteteter (r (r (r (r (PICC)

••••• tunnelized central venous catheter

•••• percutaneous central venous catheteteter (CVCVCVCVCVC)C)C)C)C)

• implanted port



Infusion therapy

• indications

• length of the therapy

• (peripherical)veins’ conditions

• general condition of the patient

• medications/solutions’ features

IIIInfusion therapy

••••• iiiinddddddiicccccaaattttiiiooooooonsssss

• lllllleeeeeeennnnnnnggggggttttthhhhh ooooofffff  ttttthhhhhhhe therapy

• (periiiphhhherical)vvvvveeeeeiiiiinnnnnssss’ conddddditttttiiiionssss

• general cccccooooonnnnnddddiiiiitttttiiiiiooooonnnnn ooooof the paaaaatttttiiiiieeenttt

• mmmeeeeedddddiiiicccccaaaaatiiooooonnnnns/sooooollllluuuuutttttiiiiooooonnnnnsssss’ featuresss

Peripheral short cannula

indications:

• medication/fluid supplementation

• hypovolemia

• administering blood preparations

contraindications: 

• injured, inflamed, burnt skin

• edematous limb

• venous thrombosis, obstruction

PPPPPPPPeeeeeeeerrrrrriiipheral short cannula

iiiiinnnndddddiiiicccaaatttiioooonnsssss::

•••• mmmmmmeeeeeddddiiccaaatttttiiooooonnnnn/////fffffluid supplemmmmmeeeeennnnntttttaaaatttiiiiiooooonnnn

• hhhhhyyyyypppppooooooovvvvvooooooolllleeeeeemmmmmia

• administerinnnggggg bbbbblllllooooood prepppppaaaarrrrraaaatttttiiiiooooonnnnns

cooooonnnnntttttrrrrraaaaaiiiiinnnnndiccaaaaatttttiiiions::::: 

• iiiiinnnnnjjjjjuuuuurrrrreeeeeddddd, infllllaaaaammmmmed, burnt skin

• edddeeeeemmmmmatous limb

• venous thrombosis, obstructionnn

Peripheral short cannula

selection of vein:

• arm (not dominant)

• lower arm

• elbow bend

• upper arm

PPPPPPPeeeeeeerrrrrriiipheral short cannula

selllllleeeeccccttttiiiioonnnnn oooofff vvvvveeeeeiiiiinnnn:

• aaaaaarrrrrrmmmm ((((((nnnoooott dddoooooommmmiinnnnnnaaant)

• llooooowwwwwwweeeeeerrr aaaarrrrmmmm

• elboooowwwww bbbbbeeeeeennnnnndddddd

• upper arm

Peripheral short cannula

• its length is about 7.5cms (3 inches)

• 48-96 hours (average 72 hours vs. INS recommendation)

• isosmotic, pH 5-9

• different sizes

• types

PPPPPPeeeeeeerrrripheral short cannula

• ittttsss llleeeeennnnnggtttthhhh iiissss aaaaabbbbbooooouuuutttt 7.5cms (3 inches)

• 4444444888888---99966666  hhhhooouuurrrssss ((((aaaaavvvveeeerrrrraaage 72 hours vs. INNNNNSSSSS rrreeeeecccccommmmmmeeeeennnnndddddaaaaatttttiiiiiooooon)

• isssoooooossssssmmmmmmmoootttttiiicc,,,  pppppHHHH  555555----99999

• difffeeeerrrrreeeennnnnttttttt sssssiiiiizzzzeeeessss

• types



with injection port

winged

pen type

Y type

withthththth ininininjejejejejectctctctctioioioioion pn pn pn pororororort

winged

pen type

Y typepepe

Peripheral short cannula

sizes

PPPPPPPeeeeeripheral short cannula

sizes

blood chamber

plastic cannula with

fixing wing

injection port with

valve

metal needle

blblblblblblooooooooood cd cd cd cd chamber

plastititititic cc cc cc cc cananananannunununula wiwiwiwiwiththththth

fififififixixixixixingngngngng winininininggg

injection port with

valve

mememememetatatatatal l l l l neneneneneedededle
smaller

diameter
cannula

better
blood

flow at
the end of 

cannula

better
solution

distribution

smaller
irritation of 

the vein
walls

less
complications

NOT into small diameter vein

• preparations impairing vein

• hyperosmotic solutions

greater diameter cannula is 

required:
• solution with high viscosity (red 

blood cell concentration)

smsmsmsmalalalalallelelelelersm
diamameteteteteter
cannula

bebebebebetterbebebebebebebebe
blblblblblooooooooood

flowowowowow at
the end of 

cannula

better
sososososolululululutitititition

dididididistststststribution

smsmsmsmsmalalalalaller
iririririrritatitititiononon ofofof 

the ve ve veieieieieinnnnn
wawawalls

lelessle
complicationslicalica

NOT iiinnnnnttttoooooo sssssmmmmmmmaall diameter vein

• ppppprrreeeeeepppppaaaratttttiiiiooonnnnnnssss iiiiimmpairing vein

•••• hhhhyyyyppppeerrooossssmmoooooottiiiiiccccc ssssssolutions

greater diaaammmmeeeeter caaaaannnnnnnnnnuuuuulllllaaaaa isss 

required:
• solution wiwiwith highghghghgh viviviviviscscscscosity (y (rerered 

blood cell concentration)



Insertion of short cannula

• peripheral cannula with the appropriate size

• gauze

• disinfectant

• sterile ball wipes

• disposable non-sterile gloves

• strangulator (tourniquet)

• physiological sodium solution in 2-5ml 
injection

• closing cap

• bed guard

IIIInnnnnnnnsssssssseeeeeeeerrrrtion of short cannulaaaa

••• pppeeeeeerriiippphhhheeerrrrraaaaalll ccccaaaaaannula with the apppppppppprrrrroooooppppprrrrriiiaaaaattttteeeee sssssize

•••• gggggggauuuuuzzzzee

• dddddiiiiiissssssiiiinnnnnnffffeeeeecccccccttttttaaaannnnnttt

• sterile ball wipppppeeeeesssss

• disposabbbbbllllleeeee nnnnnooooonnnn---sssssttttteeeeerile glovvvvveeeeesssss

• strrraaaaannnnnggggguuuuullllaaaattttooooor (tooooouuuuurrrrrnnnniiiiiqqqqquuuuuet)

• ppppphhhhhyssiiiiooooologiccccaaaalllll soddddiiiiium solution innn 22222-5ml 
innnnnjjjjjeeeeeccccctttttiiiiion

• closssssinnnnng cap

• bed guard

Insertion of 

short cannula

Insertion of 

shorrrrrttttt cccccaaaaannula

Alternative for peripheral short cannula

• winged needle

Alteeeerrrrrrnnnnaaaaaattttttiiiiiivvvvvveeeeee for peripheral short cannula

••• wwwwwiiiiiinnngggggeeedddd nnnnnnneeeeeeeeeeddddle



Complications

• Thrombophlebitis

• Extravasation

• Infiltration

• Infection

• Perforation of the vein, bleeding

• Thrombus formation

• Aeroembolesm

• Accidental artery punction

• Occlusion (thrombotic, mechanic)

• Overloaded circulation

• Allergic reaction

Complications

• ThThThThThThThrorororombmbmbmbmbmbopopopophlhlhlhlebebebebebebebititititisisisisis

• ExExExExExExExtrtrtrtrtrtravavavasasasasasatatatioioionnn

• InInInInfififififififiltltltltltltrararararatitititititiononononon

• Infectctctctctioioioionnnnn

• Perforation of the ve ve ve ve veieieieiein,n,n,n,n, b b b b bleeding

• Thrombus formrmrmrmrmatatatatatioioioioionnnnn

• Aeroembobobobobolelelelelesmsmsmsmsm

• Accicicicicidededededentntntntntalalalalal arteteteteryryryryry pupupupunctititititiononononon

• OcOcOcOcOcclclclclclusususususion (n (n (n (n (thrombmbmbmbmbotototototic, mechanic)

• Overererererlololololoadadadadadedededed circulatatatatation

• Allergicicicicic rerererereaction

ThrombophlebitisTTTThrombophlebitis

ThrombophlebitisTTThrombophlebitis Extravasation/InfiltrationEEEEEEExxxxxxxtttttttrrrravasation/Infiltrationnnnn



Prevention of complications

• rules for sepsis/antisepsis

• reduction of the friction of cannula to the vein

• application of the appropriate solutions

• signs of inflammation-change of cannula to the
other side

• change of cannula (72 hours)

• insertion-where is no flexion

• the smallest is the even appropriate cannula

• application of in-line filters

• change of bandages

• change of infusion equipment (72 – 96 hours)

PPPPPPPrrrrrreeeeeeeevvvvvvveeeeention of complicationnnnns

•••• rrrruuuuulleesss ffoooorr ssssseeeppppppssssssiiis/antisepsis

•••• rrrrreddddduuccctttiioooonnn ooooffff ttttthe friction of cccccaaaaannnnnnnnnnuuuuulllllaaaaa to thhhhheeeee vvvvveiiiiinnnnn

• aaaaaaapppppppppppplllliiicccccaaaatttttiiiioooooonnnnn oooof the approooooppppprrrrriiiiiaaaate solutttttiiiooooons

• siigggnnnssssss ooooffffff iiinnflammaaaaatttttiiiiion-chaaaaanngggggeeeee of cannnnnnuuuuula to the
other side

• change ooooofffff cccccaaaaannnnnnnuuuuullllaaaaa (((((777772 hours)))))

• inseeeeerrrtttttiiiiiooooon----wwwwwhhere iiiisssss nnnnooooo ffffflllllexion

• ttttthhhhheeee ssssmmmmmallessssstttt iiiiiss theeeee eeeeven appropriaaateeeee cannulllllaaa

• aaaappppppppppllllliiiiiccccaaaaation ooooofffff in-line filters

• chaaaaannnnnggggge of bandages

• change of infusion equipment (7222 – 966666 hhhoooouuuurs)))

Needlestick accidents

In Europe: 

• 1.000.000/year

Security system – goals:

• reduction of needlestick accidents

• prevention of bloodflow infections

• no need to change the habitual action

• 2010/32 EU directive

• active and passive techniques

NNNNNNNNeeeeeeeedlestick accidents

IIInnnnn EEEuuuurrroooooppeeee::: 

••••• 1111111.0000000000000.0000000000000000///////yyyyyear

Security systemmm – gggggooooals:

• reducttiiiiooooonnnn ooooofffff neeeeeeeedddddllllleeeeestick acciidddddentsss

• ppppprrrrreeeeevvvvveeeeennnntionnnnn ooooof bloooooooooodddddfffffllllooooowwww infectionnns

• nnnnnooooo  neeeeeeeeeed to ccccchhhhhaaaaange the habitual accctiiiiion

• 20000011100000////32 EU directive

• actiivvvvveeeee and passive techniques



Active

according to some studies: refusal

accounts for 90%

Active

according to some studies: refufufusal

accounts for 90%

Safety needles

• not connected in advance

Safety needles

passivepppppaaaaassssssiiiiivvvvveeeee



Safety SyringeSafety Syringe

filter connector
filter aspiration

filter connector
filter aspiration

Infusion therapy

Accessories

• Transfer cap

• Spyke

Infusion therapy

Accessories

•••• TTTTrrrrrrrraaannssfffeerrr ccccccaaaappppp

• SSSSSpppppyyyykkkkkeeeee

Infusion therapy

Accessories
needle free connectors

• i.v. connectors („T” and „Y” connectors) 

• venting/disinfect before use

Infusion therapy

Accessories
neeeeeedddlllleeee ffrreeeeeeee ccoooooonnnnnnnnnneeeeeectors

• ii....vvvv...  coooonnnnnnnnneeeecccctttttttorrrrsss ((((„T” and „Y” cooooonnnnnnnnnneeeeeccccctttttooooors) 

• veeennnnnntttttttiiiiiiinnnnggggggg//////ddddddiiiisssssiiiiiinnnnnfffffect before uuuuussssseeee



Midline catheter

• 7.5-25 cms

• one month

• do not reach the axillary line

• advantages: 

– reduction of the risk of phlebitis

– there is no arrhythmia

– no need for x-ray

• solutions as short cannula

Midline catheter

• 77777..55555---2222555 ccccmmmmssssss

• oooooonnnnneeee mmmmmoooonnttthhhhhhh

• doooooo nnnnnnooooootttttt rrrreeeeeeeaaaaaacccccchhhhhh ttthe axillary lllllinnnnne

• advantages: 

– reduction on on on on of f f f f thththththe re re re re risisisisisk ok ok ok ok of pf pf pf pf phlebitis

– there is s s s s nonononono a a a arrrrrrrrrrhythmimimimimiaaaaa

– nonononono n n n neeeeeeeeeed fd fd fd fd for x-x-x-x-x-rarararayy

• solllluuuuutttttiiiiooooonnnnnss as shhhhhoooort cannula

Midline catheter - contraindications

• diseases (paralysis,lymphedema) associated

with reduced venous back-flow

• orthopedical and neurological diseases related

to limbs

• dialysis graft- (chimino shunt)

• hypercoagulopathia

MMMiiiidddddlllllliiiiiiiinnnnnnnneeeeeee catheter - contraindicatttiiiions

•••• ddddiisssseeeeaaaaassseeeesssssss (((pppppaaaarrrralysis,lymphedddddeeeeemmmmmaaaaa)))))   assooooociaaaattttteeeeeddddd

wwwwwwwiiiiiiittttthhhhh rrreeeedddduuuuuuccccccceeeeeedd venous bbbbbaaaaaccccckkkkk-ffflow

• orttthhhhhhoooopppppeeeedddical annnnnddddd nneurolllllooooogggggiiiiical diseeeeaaaaasses related

to limbs

• dialysssssiiiiisssss gggggrrrraaaaaft- (((((ccccchhhhhimiiiinnnnnoooo shunt)

• hhhhyyyyypppeeeeercccccoaggggguuuulllllooooopattttthhhhhiiiia

Insertion of midline catheter

Means:

• Midline catheter with the
appropriate size and length

• gauze

• disinfectant

• sterile ball wipes

• disposable non-sterile gloves

• nose-mouth mask

• protective jacket

• physiological sodium solution

• injections (20ml)

• drawing needle

• closing cap, three-way tap

• strangulator

• physiological sodium solution in 2-
5ml injection

• closing cap

• bed guard

Special aspects:

Cannula is pushed slowly forward through the introducer, 

meanwhile alternately physiological sodium solution is injected

and drawn back.

IIIIInnnnnnnnssssssseeeeeerrrrrrrttttttiiiiiioooon of midline cathettttteeeeer

MeMeMeMeMeananananans:s:s:s:s:s:s:

•••• MiMiMiMiMidldldlininine ce ce catatheheheheteteteteter wr wr witititith th th th th th the
apapapapapapapprprprpropopopopopririatate se se se se sizize ae ae ae ae andndndndndndnd l l lenenength

• gagagagagagauzuzuzuzuzuzuzeeee

• didididisisisisinfnfnfnfnfececececectatatatatantntntntntnt

• sterile ball wipes

• disposable non-sterile ge ge ge ge glololololovevevevevessss

• nose-mouth masksksksksk

• protective jajajajajackckckckcket

• physiologigigigicacacacacal sl sl sl sl sodododododiuiuiuiuium sm solutioioioioion

• injectctioioioioionsnsnsnsns (2(2(2(2(20m0m0m0m0ml)

• drdrdrdrdrawawawawawinininining ng ng ng ng neeeeeeeeeedldldldldle

••• clclclclclosososososing cap, ththththrererereree-way ty ty ty ty tapapapapap

• strarararangngngngulator

••••• phphphphphysysysysysioioioioiological sodododododiuiuiuiuium solution in 2-
5m5m5m5m5ml injectction

• clclclclclosososososinininining cg cg cg cg capapapapap

• bebebebebed gd gd gd gd guauauauard

Speciaiaiaiaial al al al al aspspspspspects:

Cannula ia ia ia ia is pupupupupushed slowly forward through the ie ie introrororodudududucececececer, 

meanwhile alternately physiological sodium solololution in is is is injnjnjnjnjected

and drawn back.

Peripherically inserted central

catheter (PICC)
• longer than midline

• fewer complications with C.V. punction

Indications:

• Over 6 days, even a year

• Frequent venous access

• Composition of solution

Complications:

• Vein wall rupture

• Bleeding

• Obstruction of catheter

• Thrombosis

• Phlebitis

• Catheter infection

Peripherically inserted central

catheter (PICC)
• lololololongngngngerererer ththananan mimidldldldldldlinininineeeeee

• fefefefefefewewewewewewer cr cr cr cr comomplplplplicicicicatatatatatatatioioionsnsnsns wiwiwiwiwith C.V. punction

Indicacacacacatititititititiononononononons:s:s:s:

• Overererer 6 6 6 6 6 d d d dayayayayayayays,s,s,s,s,s, e e e eveveveven an an an a year

• Frequent venous accessss

• Composition of solululululutititititiononononon

Complications:s:s:s:s:

• Veininininin wawawawallllllllll rururururuptptureeee

• Bleeeeeeeeeedididididing

• Obstststststrurururuructctctctctioioioioion on on of cathetetetetetererererer

• Thrombmbmbmbmbosososososis

• Phlebititisssss

• Catheter infection



Tunneled Central Venous CatheterTTTTTunneellllleeeeed Central Venous Caaaaatheteeeeerrrrr

Percutaneous Non-Tunneled Central Venous

Catheter (CVC)

Percccccuuuuutaneous Non-Tunneled Ceeentrrrrraaaaallll VVVVVeeennnnnous

Catheter (CVC)

Insertion of the CVCIIIIInnnnnnsertion of the CVC

Implanted Port

Huber needle

Immmmmppppplaaaaannnnnted PPPPPooooort

Huber needle



Rinse

the amount of fluid for rinse is more than that of 

cannula

• medication/infusion/ after transfusion with

physiological sodium solution (NaHeparin?)

• out of use-twice daily (in 8-12 hours) NaHeparin

rinse

• midline/PICC/CV – min. 10 ml

Rinse

ttttthhhheeeeeee aaammoooouunnnnnttt ooooooffffff fluid for rinse is mmmmmoooorrrreeeee ttttthhhhhaaaaannnn ttttthhhhat of 

cannuuuullllaaaaa

• medication/iiiinnnnnfffffuuuuusssssiiiiion/ afttteeeeerrrrr trrrrraaaaannnnnsssssfusion with

physiolooooogggggiiiiicccccaaaaal sssssooooodddddiiiiiuuuuum soluttttiiiiooooon (NNNaaaHHHeeepppaaarrriiinnn???)))

• oooouuuuuttttt ooooofffff useeeee-----tttttwiceeeee dddddaaaaiiiiilllllyyyyy (in 8-12 hhhouuuurrrrrssssss)))))   NNNNNNaaaaaHHHHHHeeeeeepppppparriiin

rrrrriiiiinnnnnseeeee

• mmiiiiidddddllllliiiine/PICC/CV – min. 10 ml

Bandage exchange

• transparent bandage- in a week

• simple gauze sheet- in 24 (48) hours

• contamination/wetting/loosening – ALWAYS

• out-patients: from 7-10 days on after insertion

shower, bath (water must be avoided)

BBBandage exchange

•••• ttttraaaannnnsssssppppaaaarrrrrrreennnnntttt bbbbbandage- in a wwwwweeeeeeeeeekkkkk

• ssssssiiiiiimmmmmmmmpppppplllleeee gggggaaaaauuuuuuzzzze sheet- in 2222244444 (((((44448) hooooouuuuurrrrrs

• contaminationnnnn/////wwwwweeeeetting/////llllloooooooooosennnnniiiing – ALWAYS

• ouuuuuttttt-pppppaaaaatttttieeeeennnnttttts: frooooommmmm 77777-11110 days onnn aaaaafffffttttteeeeerrrrr iiiiinnnnnnsssssseeeeeerrrrrrtttttiiiiiooooonnn

ssssshhhhhowwwwweeeeer, baaaaatttthhhhh (waaatttter must be avvvoiiiiidddded)

Antibiotic lock (CVC)

• in case of colonization for closing CV catheter

• filling cannula stem with antibiotic liquid (for

the prescribed period - a few days)

• most of the time: Vancomycin, Gentamicin

AAAAAAAAnnnnnntibiotic lock (CVC))))

••••• iiiin ccccaaaaasseeee ooooooofff ccccooooolllllonization for cccccllooooosssssiiiiinnnnnggggg CV cccccattttthhhhheeeeettttteeeeerrrrr

• filling cannula sssssttttteeeeemmmm withhhhh aaaaannnnntibbbbbiiiioooootic llllliquid (for

the prescccccrrrrriiiiibbbbbeeeeddddd pppppeeeeerrrrriiod - a fffffeeeeewwwww dddddaaayyysss)))

• mmmmmosttttt ooooof thhheeeee tttttime:: VVVVancomycin, GGGeeeeentamicccccinnnnn

Drawing blood from CVC

• stopping medicament/ infusion 1 min. at least before
intervention

• disinfection of cannula end and stem

• sampling from the max. diameter stem (injection, 
Vacutainer)

• rinse of cannula stem (sodium solution)

• drawing back three times the amount of blood in the
cannula stem with syringe

• drawing blood with another syringe and filling it into a 
test tube

• rinse the cannula

DDDDDDDrrrraaaaaawwwwwwing blood from CVCCCCC

•• ssssttttoooooppppppppiinnngggg mmmmmmeeeddddiiiiicccccament/ infusion 1  mmmmmiiiiinnnnn. aat leaaaaassssttttt bbbbbeeeeefffffooooorrrrreeeee
iiiiiinnnnnteeeerrrvvveennntttttiiiionnnnnn

• dddddddiiiissssiiiinnnnnffffeeeeeecccctttttiiiioooooonnnnn oooooffff cannula enddddd aaaaannnndd sssttttem

• sammmmpppppllllliiiiiinnnnnggggg fffrom the mmmmmaaax. diammmmmettttteeeeer stem (iiiiinnnnnjjjjjection, 
Vacutainer)

• rinse of caaaannnnnnnnnnuuuuulaaa ssssttttteeeeemmmmm (sodium ssssooooolllluuutioooonnn)))

• drawinnnnnggggg bbbbbaaaaaccccckkk threeeeeeeeee tttttimmeeeeesssss the amounttt ooooofffff bbbbbllllloooooooooodddd iiiinnnnn ttttthhhhheeeee
cccccaaaaannnnnnnnnnuuuuulllllaaaaa steeeemmmmm wwwith sssssyyyyyrrrrriiiiinnnnnggggge

• dddddrrrrraaaaawiiiiinnnnnggggg bloooooddddd wwwwwith another syringe aaanddddd filling ittttt innnnntoo a 
teeeeesttttt tttttuuuuubbbbbe

• rinssssseeee tttthe cannula



drop chamber

connection tube

roller clamp

Standard infusion tubing

• controlled by gravity

• the drop chamber filters

the air bubble

• in-line filter in some tubing

• used 96 hours

drop chamber

tututututubebebebebecococococonnnnnnnnnnececececectititititiononononon

rollllllllllererer clamprollllllllerererer clamprororororollllllllllererer clamp

Standaaaaarddddd infusion tubing

• contrrrrrooooolllllled by gravity

• the drop chamber filters

the air bubble

• in-line fiilterr iiiiinn sssssoooommmmeeee tubinnng

• used 96 hhhooouuurrrsss

Transfusion tubing

bigger drop chamber

with a filter

Transssfffffuuuuusssssion tubing

bibibiggggggggggggerererer drdrdrdrdrdrdrdropopopopop chchchchchchamber

wiwiwiwiwiwithththththth a a a a fififififiltltltltltlterererer

Infusion tubing to volumetric pumps

converter ring

Infusiiiiiooooonnnnn tttttuuuuubbbbbing tooo vvvvvooooolumetric pumps

convnvnvnvererererteteteteteteter rr rr rr rinininininingggggg

Infusion set applied with dosimeters
• controlled by gravity

• larger chamber (150 ml)

• two roller clamp

• intermittent infusion possible

Infusioooonnnnn ssssseeeeettttt applieddddd with dosimeters
• controllllllllllededededed by gravity

• larger chamamamamamber (150 ml)

• two roller clamp

• intermittent infusion possible



Drop rate infusion set (drip rate)
• the hourly administered volume of the solution in ml can be set

• no high viscosity solution (e.g. blood preparations)

drop regulator

Drop rrrrraaaaattttteeeee iiiiinnnnfffffusionn ssssseeeeet (drip rate)
• the hououououourlrlrlrlrly ay ay ay ay administered volume of the solutioioion in mn mn mn mn ml cacacacacan bn bn bn bn be e e e seseseseset

• no high vh vh vh vh visisisisiscococococosity solution (e.g. blood preparatititions)s)s)s)s)

drop regulator

Infusion tubing

micro drop sets

50-60 drops = 1 ml

macro drop sets

10/12/15/20 drops = 1ml

drop number = amount of the infusion (ml) x drop factor

time of the infusion (min)

Infusion tubing

mmmmmmmiiiiiiccrrrrroooo dddddddrrooooopppppp ssssssseeeeets

555500000---6666660000000  ddddddrrrroooopppppss = 1 ml

mmmmmaaaaacro dddrrrrroooooppppp setsssss

111100000/////111112/15/////2222200000    drops = 1ml

drdrdrdrdropopopop nununununumbererererer = = = = = amouououountntntnt of the infusion (m(m(ml)l)l)l)l) x x drop facacacacactototototor

time of the infusiononon (m(m(m(min)

Piggy Back setPiggy Back set

Transfusion therapy
heater

Pressurized set

Transfuuuusssssiiiiiooooon therapy
heater

Pressurized seeettt



Infusion dosing devices

non-mechanically controlled sets

• controlled by gravity

• controller on the drop chamber

• drip rate controller

IIIIIInnnnnnnnffffffuuuuuusion dosing devices

nnnnnoooon-----mmmmmeeecccchhhhhhhaaaannnnniiicccccaaaaally controlledddd ssssseeeeetttttsssss

• cccccooooooonnnnnntttttrrrrrooooollllllllleeeeeedddd bbbbbby gravity

• controlllller on tttthhhhheeeee dddddrop chhhhhaaaaammmbeeeeerrrr

• drip rateeeee cccccooooonnnnntttttrrrrrooooolllllllllleeeeerrrrr

Infusion dosing devices

mechanically controlled sets

• volumetric infusion pumps

• syringe infusion pumps

IIIIIIInnnnnnnnffffffuuuuuusion dosing devices

mmmmmmeeeeccchhhhaaaaannniiicccaaaaaaalllllyyyyy ccccontrolled setssss

• vvvvvooooooollllluuuuummmmmeeeeetttttrrrrriiicccccc iiiiinfusion puuuuummmmmppppps

• syringe infusiooooonnnnn pppppuumps

single use, portable, elastometric

infusion pump

sssssiiiiinnnnnggggggglllleeeeee uuuse, portable, elastomettric

infusion pump
can operate without

batteries or electricity

continous pharmacological dosing

applied during chemotherapy, 

pain management, etc…

can on on on on opepepepepepeperarararatetetetetete wiwiwiwiwithththththththouououououtt

babababababattttttttttererererieieieieies os os os or er er elelelectctctctctririririricicicicicitytytytytyty

continous pharmacologogogogogical dosing

applied during chemothththererererapy, 

pain management, etc…c…c…



Patient Control Analgesia - PCA

• small-sized infusion pump

– buttery

– cleaning

– setting

continous pharmacological dosing

• by the patient

• patient can increase the amount of the drugs

• no risk of overdosing

PPPPPPPPaaaaaattttttttiiiiieeeeeeennnnnnnttttt CControl Analgesia - PPPPPCCCCCA

••••• ssssmmmmmmaaaalllllll---sssiiizzzzzzeedddd iiinnnnfusion pump

–––– bbbuuuuutttttttteeeeeeryyyyyy

––– ccccclllleeeeeeaaaannnnnniiiiiiinnnnggg

– setting

connnnntttttiiiinnnnnooooouus ppppphhhhhaaaaarmaaaaacccccooooollllooooogggggiiiical dosinggg

• bbbbbyyyyy thhhhheeeee patiiieeeeennnnntttt

• paaaaatttttiiiiieeeeent can increase the amounnnt ooooofffff theeeee dddddrrruuuuugs

• no rrrrriiiiisssk of overdosing


