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HistoryHistory

1929 Werner 1929 Werner ForssmanForssman

•• Right Right heartheart catheterisationcatheterisation ((ureterureter cathetercatheter))

1934 1934 DosDos SantosSantos

•• TranslumbarTranslumbar aortographyaortography

1953 1953 SeldingerSeldinger

•• „„SeldingerSeldinger--techniquetechnique”” –– needleneedle, , guidewireguidewire, , 
cathetercatheter

SeldingerSeldinger techniquetechnique ToolsTools

PuncturePuncture needleneedle (18G)(18G)

•• OneOne--partpart needleneedle

•• TwoTwo--partpart needleneedle

GuidewireGuidewire

AtraumaticAtraumatic, nonnon--thrombogenthrombogen

TorqueTorque controlcontrol

HidroHidrophylicphylic coatingcoating forfor difficultdifficult
casescases

DiameterDiameter (inch)(inch)

•• 0.014, 0.018, 0.025, 0.032, 0.014, 0.018, 0.025, 0.032, 
0.035, 0.0380.035, 0.038

DiagnosticDiagnostic catheterscatheters

BraidedBraided plasticplastic tubetube

•• FlexibleFlexible

•• KinkKink--resistantresistant

•• TorqueTorque resresponseponse

OuterOuter diameterdiameter: : FrenchFrench scalescale

•• 1 F = 1/3 mm1 F = 1/3 mm
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DiagnosticDiagnostic catheterscatheters NonNon--selectiveselective ((flushflush) ) angiographyangiography

SelectiveSelective angiographyangiography
•• ImprovedImproved image image qualityquality, less , less contrastcontrast mediummedium

•• IncreasedIncreased riskrisk of of complicationcomplication

AngioAngiographygraphy

ConventionalConventional DSA (DSA (digitaldigital subtractionsubtraction))

PuncturePuncture sitessites

FemoralFemoral –– retrograderetrograde, , anterogradeanterograde, , bilateralbilateral

BrachialBrachial

RadialRadial

PoplitealPopliteal

ComplicationsComplications

AtAt thethe puncturepuncture site:site:

•• BleedingBleeding, , hematomehematome

•• PseudoaneurysmPseudoaneurysm

•• AV AV fistulefistule

•• OcclusionOcclusion

EmboliEmbolisationsation

ComplicationsComplications
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DissectionDissection

ComplicationsComplications
ComplicationsComplications

SelectiveSelective carotidcarotid angiographyangiography
–– 0.10.1-- 0.3% 0.3% riskrisk of strokeof stroke
NonNon-- selectiveselective, , archarch
aortographyaortography –– 0% (out of 311 0% (out of 311 
patientspatients*) stroke*) stroke
CTA, MRA CTA, MRA –– No No riskrisk of strokeof stroke

** BercziBerczi V, Randall M, V, Randall M, BalamuruganBalamurugan R, Shaw R, Shaw 
D, D, VenablesVenables GS, Cleveland TJ, Gaines PA. GS, Cleveland TJ, Gaines PA. 
Safety of arch Safety of arch aortographyaortography for assessment of for assessment of 
carotid arteries. carotid arteries. EurEur J J VascVasc EndovascEndovasc Surg. Surg. 
20062006 31(1):331(1):3-- 77. . 

ClosureClosure devicesdevices

EstimatedEstimated numbernumber of of percutaneouspercutaneous cathetercatheter--basedbased
proceduresprocedures is 8 is 8 millionmillion per per yearyear worldwideworldwide. . 

ComplicationComplication ratesrates forfor diagnosticdiagnostic angiogramsangiograms 00--1%, 1%, 
forfor therapeutictherapeutic proceduresprocedures (6(6--8F 8F sheathsheath, , antiplateletsantiplatelets
therapytherapy) 1) 1--9%.9%.

ManualManual compressioncompression shouldshould be be usedused forfor smallsmall
puncturepuncture sitessites. . 

ClosureClosure devicesdevices havehave theirtheir placeplace inin thethe management management 
of of largerlarger puncturepuncture sitessites especiallyespecially inin highlyhighly
anticoagulatedanticoagulated patientspatients..

ClosureClosure devicesdevices

SutureSuture –– PerclosePerclose ((AbbotAbbot VascularVascular DevicesDevices))

CollagenCollagen plugplug –– AngiosealAngioseal (St. (St. JudeJude MedicalMedical

StarshapedStarshaped nitinolnitinol –– StarcloseStarclose ((AbbotAbbot VascularVascular
DevicesDevices))

PerclosePerclose

SutureSuture--MediatedMediated
ClosureClosure

AutoAuto--TieTie

•• AutomatedAutomated knotknot
tyingtying

•• ReducedReduced procedureprocedure
timetime

AngioAngio--SealSeal

AbsorbableAbsorbable collagencollagen spongesponge

AbsorbableAbsorbable polymerpolymer anchoranchor
connectedconnected byby an an absorbableabsorbable
selfself--tighteningtightening suturesuture. . 
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StarcloseStarclose

•• EasyEasy toto learnlearn and and useuse
•• AutomatedAutomated ClosureClosure –– nitinolnitinol

clipclip instantlyinstantly closescloses
ArteriotomyArteriotomy

•• ExtravascularExtravascular ClosureClosure
•• DesignedDesigned notnot toto impactimpact lumen lumen 

diameterdiameter oror distaldistal bloodflowbloodflow
•• MechanicalMechanical ClosureClosure ––

hemostaishemostais is is notnot clotclot dependentdependent
•• NitinolNitinol ClipClip –– nothingnothing remainsremains

inin thethe arteryartery
•• CircumferentialCircumferential –– providesprovides

360360°° tissuetissue appositionapposition

VascularVascular InterventionalInterventional RadiologyRadiology

Image Image guidedguided therapeutictherapeutic proceduresprocedures

MinimalMinimal invasiveinvasive techniquetechnique

HowHow? ? ((TechniqueTechnique, , patientpatient management)management)

OnOn whomwhom?? ((IndicationIndication, , patientpatient selectionselection))

ByBy whomwhom?? ((radiologistradiologist, , interventionalinterventional radiologistradiologist, , 
surgeonsurgeon, , vascularvascular surgeonsurgeon, , angiologistangiologist, , cardiologistcardiologist, , 
urologisturologist, , orthopedicorthopedic surgeonsurgeon, , etcetc))

ArterialArterial interventionsinterventions

•• PercutenousPercutenous transluminaltransluminal angioplastyangioplasty (PTA), (PTA), stentstent
implantationimplantation

lowerlower limblimb, , subclaviansubclavian, , renalrenal, aorta, , aorta, mesentericmesenteric, , 
carotidcarotid bifurcationbifurcation, , proximalproximal CCA, CCA, innominateinnominate, , 
coronarycoronary) ) 
specialspecial balloonsballoons: : cuttingcutting balloonballoon, , cryotherapycryotherapy
stentstent typestypes: : balloonballoon--mountedmounted, , selfexpandableselfexpandable, , drugdrug--
elutingeluting))

•• StentStent--graftsgrafts (TAA and AAA) and  (TAA and AAA) and  coveredcovered stentsstents
•• TrombolysisTrombolysis, , aspirationaspiration, , thrombectomythrombectomy devicesdevices, , 
•• EmbolisationEmbolisation ((tumorstumors, AVM, , AVM, fibroidfibroid (UFE), (UFE), bronchialbronchial

arteryartery, GI , GI bleedingbleeding, , bleedingbleeding fromfrom tumorstumors, trauma, , trauma, 
iatrogeniciatrogenic e.ge.g. . OrthopedicOrthopedic surgerysurgery) ) 

•• DialysisDialysis fistulefistule managementmanagement ((declottingdeclotting, PTA), PTA)

VenousVenous proceduresprocedures//interventionsinterventions

VenousVenous
•• PTA/PTA/stentstent, TIPS, TIPS
•• VaricoceleVaricocele embolisationembolisation
•• RadiofrequencyRadiofrequency oror laserlaser ablationablation of of varicosevaricose veinsveins
•• IVC filter IVC filter placementplacement and and retrievalretrieval
•• VenousVenous accessaccess, , chronicchronic venousvenous lineslines ((HickmanHickman

line)line)
•• ForeignForeign body body retrievalretrieval
•• VenousVenous samplingsampling

BeforeBefore gettinggetting accessaccess

ExaminationExamination of of thethe patientpatient
PatientPatient historyhistory, , previousprevious interventionsinterventions, , 
operationsoperations
PulsePulse palpationpalpation
LaboratoryLaboratory valuesvalues
RiskRisk//benefitbenefit ratioratio
ConsentingConsenting thethe patientpatient
PLANNING THE WHOLE PROCEDURE!! PLANNING THE WHOLE PROCEDURE!! 

AdvantagesAdvantages of of interventionalinterventional radiologicalradiological
proceduresprocedures over over surgerysurgery

Local Local anestheticsanesthetics –– lacklack of of complicationscomplications fromfrom generalgeneral
anesthesiaanesthesia

LackLack of of surgicalsurgical dissectiondissection (no (no surgicalsurgical complicationscomplications, , 
suchsuch asas woundwound infectioninfection, , nervenerve injuryinjury, , suturesuture
insufficiencyinsufficiency) ) 

SmallSmall amountamount of of bloodblood lossloss. . 

Minor Minor burdenburden forfor thethe patientpatient, , cancan be be performedperformed inin severlyseverly
illill conditioncondition and and onon thethe elderlyelderly..

FollowingFollowing unsuccesfulunsuccesful interventionintervention, , surgerysurgery is is stillstill an an 
optionoption

CanCan be be repeatedrepeated numerousnumerous timestimes
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DisadvantagesDisadvantages of of interventionalinterventional radiologicalradiological
proceduresprocedures over over surgerysurgery

•• NotNot allall surgicalsurgical proceduresprocedures cancan be be substitutedsubstituted byby an an 
interventionalinterventional procedureprocedure

•• InterventionalInterventional radiologicalradiological proceduresprocedures areare alsoalso notnot
free of free of complicationscomplications

PercutaneousPercutaneous transluminaltransluminal angioplastyangioplasty
(PTA) and (PTA) and stentstent implantationimplantation inin peripheralperipheral

arterialarterial diseasedisease (PAD)(PAD)

HistoricalHistorical remarksremarks

PAD (PAD (PeripheralPeripheral arterialarterial diseasedisease))

LuminalLuminal and and subintimalsubintimal angioplastyangioplasty

StentStent implantationimplantation

HistoricalHistorical remarksremarks
1964: Dotter and 
Judkins PTA

1976: Grünzig
balloon catheter

1987: Palmaz, 
Sigwart stents

BalloBallooonn cathetercatheter

Shaft length

Balloon diameter and length

Length 1-12 cm

Diameter 1.5-20 mm

Semi-compliant

Nominal pressure

RBP

StentStentss

Balloon mounted

Premounted, stainless steel

Easy positioning

Rigid (external
compression)

Not comformable for
different diameters (e.g. 
carotid bifurcation)

StentStentss

Self-expandable – nitinol (nickel-
titanium alloy)

Continouos expanding force

Conforms to different diameters

Positioning less precise

Shortening – larger diameter, 
decreased length
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MechanismMechanism and and techniquetechnique of PTAof PTA
ElasticElastic recoilrecoil and and restenosisrestenosis

PAD PAD –– peripheralperipheral arterialarterial diseasedisease

LargestLargest componentcomponent toto thethe workloadworkload

Most Most patientspatients chronicchronic

•• AsymptomaticAsymptomatic

•• IntermittentIntermittent claudicationclaudication (IC)(IC)

•• CriticalCritical limblimb ischemiaischemia (CLI)(CLI)

NonNon--surgicalsurgical treatmenttreatment forfor PADPAD

IC IC patientspatients
•• ExerciseExercise

•• SmokeSmoke cessationcessation

•• AspirinAspirin

•• ClopidogrelClopidogrel -- CAPRIE CAPRIE studystudy: : smallsmall butbut
significantlysignificantly greatergreater reductionreduction inin vascularvascular
morbiditymorbidity and and mortalitymortality thanthan aspirinaspirin alonealone

NonNon--surgicalsurgical treatmenttreatment forfor PADPAD

CLI CLI patientspatients
•• AntiplateletAntiplatelet therapytherapy

•• ProstanoidsProstanoids (PGE1, (PGE1, IloprostIloprost))

PeripheralPeripheral arterialarterial diseasedisease –– treattreat thethe
patientpatient, , notnot thethe lesionlesion

TreatTreat symptomaticsymptomatic lesionslesions onlyonly (<200 m (<200 m claudicationclaudication, , 
rest rest painpain, , gangrenegangrene) ) –– vastvast majoritymajority of IC of IC patientspatients dodo
notnot developdevelop CLICLI

ExceptionException: : femoropoplitealfemoropopliteal graftgraft stenosisstenosis (US (US 
surveillancesurveillance –– treattreat lesionslesions toto preventionprevention occlusionocclusion

CheckCheck femoralfemoral//poplitealpopliteal//peripheralperipheral pulsespulses beforebefore and and 
afterafter interventionintervention
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General General rulerule::

TASC ATASC A--B: B: endovascularendovascular treatmenttreatment

TASC C: TASC C: endovascularendovascular oror surgicalsurgical treatmenttreatment

TASC D: TASC D: surgicalsurgical treatmenttreatment

Flow limiting Flow limiting dissectiondissection followingfollowing PTA PTA 
and and stentingstenting

PoplitealPopliteal PTAPTA DistalDistal embolisationembolisation -- thrombolysisthrombolysis and and 
aspirationaspiration

SubintimalSubintimal
angioplastyangioplasty
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PercutaneousPercutaneous TransluminalTransluminal RenalRenal
AngioplastyAngioplasty (PTRA)(PTRA)

IndicationsIndications
SevereSevere hypertensionhypertension resistantresistant toto fullfull medicalmedical
therapytherapy
ACEACE-- inhibitorinhibitor inducedinduced uraemiauraemia
DeterioratingDeteriorating renalrenal functionfunction
FlushFlush pulmonarypulmonary oedemaoedema
AcuteAcute renalrenal failurefailure withwith a a goodgood sizedsized kidneykidney
SevereSevere stenosisstenosis inin a a singlesingle functioningfunctioning kidneykidney

CarotidCarotidarteryartery stentingstenting (CAS)(CAS)

ToTo decreasedecrease thethe riskrisk of of ipsilateralipsilateral embolicembolic
strokestroke

IndicationsIndications::
•• SymptomaticSymptomatic ((hemisymptomshemisymptoms, , amaurosisamaurosis fugaxfugax, , aphasiaaphasia) ) 

patientspatients withinwithin 6 6 monthmonth; ; patientspatients w w symptomssymptoms withinwithin 4 4 
weeksweeks benefitbenefit most, >70% most, >70% diameterdiameter stenosisstenosis

•• PeriprocedurePeriprocedure complicationcomplication raterate shouldshould be <6%, be <6%, otherwiseotherwise
thethe patientspatients dodo notnot benefitbenefit fromfrom CAS/CEA (CAS/CEA (carotidcarotid
endarterectomyendarterectomy))

CarotidCarotid arteryartery stentingstenting

RelativeRelative indicationindication::
•• AsymptomaticAsymptomatic, , 

??? >90% ??? >90% diameterdiameter stenosisstenosis

>80% >80% stenosisstenosis and and ipsilateralipsilateral silentsilent ischemiaischemia onon CTCT

Rapid Rapid progressionprogression of of carotidcarotid stenosisstenosis

>90% >90% diameterdiameter stenosisstenosis and and contralateralcontralateral occlusionocclusion

PeriprocedurePeriprocedure complicationcomplication raterate shouldshould be <3%, be <3%, 
otherwiseotherwise thethe patientspatients dodo notnot benefitbenefit fromfrom CAS/CEA CAS/CEA 
((carotidcarotid endarterectomyendarterectomy))

StentStent graftgraft –– coveredcovered stentstent

AneurysAneurysmsms

TraumaticTraumatic lesionslesions

ToTo decreasedecrease thethe riskrisk of of 
restenosisrestenosis

ToTo decreasedecrease thethe riskrisk of of ddistalistal
embolisatioembolisationn

RenalisRenalis aneurysmaaneurysma
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StentStent--graftgraft forfor AAAAAA Focal widening >3 cm 
Normal size of abdominal aorta >50 years of age: About 2 cm 
Prevalence: Increases with age ,Greater with atherosclerotic disease
Male predominance
Whites: Blacks = 3:1 
Risk factors: male , age >75 years , white race , prior vascular disease
hypertension , cigarette smoking , family history , hypercholesterolemia

Clinical
asymptomatic (30%) 
abdominal mass (26%) 
abdominal pain (37%) 
Location :infrarenal (91-95%) with extension into iliac arteries (66-70%) 

Abdominal Aorta Aneurysm

Open Open surgicalsurgical repairrepair
of AAAof AAA

IntraarterialIntraarterial thrombolyticthrombolytic therapytherapy

The intravascular administration of thrombolytic agents The intravascular administration of thrombolytic agents 
originated in the 1960s with the intravenous (IV) treatment of originated in the 1960s with the intravenous (IV) treatment of 
pulmonary embolism. pulmonary embolism. 

ThrombolysisThrombolysis by means of selective catheter infusion for by means of selective catheter infusion for 
vascular occlusion entered the mainstream during the 1970s. vascular occlusion entered the mainstream during the 1970s. 

Since then, techniques for Since then, techniques for thrombolysisthrombolysis have branched in have branched in 
several directions with the treatment of thrombus and/or several directions with the treatment of thrombus and/or 
thrombosis in the coronary arteries, peripheral vascular and thrombosis in the coronary arteries, peripheral vascular and 
visceral arteries, dialysis grafts, veins, and IV catheters. visceral arteries, dialysis grafts, veins, and IV catheters. 

ThrombolysisThrombolysis
Streptokinase Streptokinase 
Early Early thrombolysisthrombolysis efforts were with streptokinase, which is obtained from group cefforts were with streptokinase, which is obtained from group c betabeta--
hemolytichemolytic Streptococcus bacillus. It has no intrinsic enzymatic activity.Streptococcus bacillus. It has no intrinsic enzymatic activity. After patients After patients 
receive streptokinase, their antibody receive streptokinase, their antibody titerstiters to the agent transiently increase. Should the to the agent transiently increase. Should the 
patient receive streptokinase again before the patient receive streptokinase again before the titerstiters returned to baseline, the residual returned to baseline, the residual 
circulating antibodies neutralize some of the dose administered circulating antibodies neutralize some of the dose administered and reduce the and reduce the 
bioeffectivenessbioeffectiveness of the agent. These inactivating antibodies result from previouof the agent. These inactivating antibodies result from previous s 
streptococcal infections. streptococcal infections. 

UrokinaseUrokinase
UrokinaseUrokinase is a 2is a 2--chain serine protease that contains 411 amino acid residues. chain serine protease that contains 411 amino acid residues. UrokinaseUrokinase is is 
extracted from human urine or longextracted from human urine or long--term cultures of neonatal kidney cells. Like term cultures of neonatal kidney cells. Like 
streptokinase, streptokinase, urokinaseurokinase lacks fibrin specificity and induces a systemic lacks fibrin specificity and induces a systemic lyticlytic state. state. UrokinaseUrokinase
is typically given with full is typically given with full heparinizationheparinization (activated partial (activated partial thromboplastinthromboplastin time [time [aPTTaPTT] 1.5] 1.5--
2 times control values). Titration of the dose of heparin dose i2 times control values). Titration of the dose of heparin dose is often difficult to achieve. s often difficult to achieve. 

Recombinant human tissueRecombinant human tissue--type type plasminogenplasminogen activatoactivator (r (tPAtPA))
AlteplaseAlteplase is a serine protease that is produced by recombinant DNA technois a serine protease that is produced by recombinant DNA technology and that is logy and that is 
chemically identical to human endogenous chemically identical to human endogenous tPAtPA. It acts by stimulating . It acts by stimulating fibrinolysisfibrinolysis of blood of blood 
thrombi. thrombi. 

IndicationsIndications

CatheterCatheter--mediated mediated thrombolysisthrombolysis is useful in the treatment of is useful in the treatment of 
both acute and chronic vascular occlusion and both acute and chronic vascular occlusion and 
thromboembolusthromboembolus, and it is an option for native bypass , and it is an option for native bypass 
graft occlusions.graft occlusions.

ThrombolysisThrombolysis is a reasonable option for patients with acute is a reasonable option for patients with acute 
lowerlower--limb ischemia for the prevention of amputation, limb ischemia for the prevention of amputation, 
with a mortality rate comparable to that of surgical with a mortality rate comparable to that of surgical 
interventions, with improved outcomes. interventions, with improved outcomes. 
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ContraindicationContraindication

IntracranialIntracranial oror GI GI hemorrhagehemorrhage inin patientpatient historyhistory

AnyAny operationoperation withinwithin 6 6 weeksweeks

RelativeRelative contraindicationcontraindication

CoagulopathyCoagulopathy

GastricGastric//dueodenaldueodenal ulcerulcer

LiverLiver diseasedisease, , portalportal hypertenionshypertenions

ExtremeExtreme hypertensionhypertension

GravidityGravidity

ICUICU carecare notnot possiblepossible

LackLack of of cooperationcooperation ofof thethe patientpatient

ComplicationsComplications

BleedingBleeding –– maymay bebe fatalfatal

•• gastrointestinalgastrointestinal 55--10%10%

•• puncturepuncture site 12site 12--17%17%

•• hemorrhagichemorrhagic stroke 1stroke 1--3%3%

SelectiveSelective arterialarterial lysislysis

ComplicationComplication followingfollowing RotarexRotarex
thrombectomythrombectomy devicedevice

AVAV--fistulefistule, , treatedtreated withwith HemobahnHemobahn ((GoreGore) ) coveredcovered stentstent

EmbolisationEmbolisation

MaterialsMaterials usedused forfor
embolisationembolisation
•• CoilsCoils
•• PVAPVA particlesparticles
•• LipiodolLipiodol
•• AlcoholAlcohol
•• TissueTissue glueglue

((cyanoacrilatecyanoacrilate))
•• ThrombinThrombin ((forfor

pseudoaneurysmspseudoaneurysms))
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EmbolisationEmbolisation withwith coilcoil inin renalrenal bleedingbleeding
followingfollowing biopsybiopsy

EmbolisationEmbolisation of of hemorrhagehemorrhage fromfrom
malignantmalignant uterusuterus tumortumor

UterineUterine fibroidfibroid embolisationembolisation (UFE)(UFE)

IndicationsIndications: : symptomaticsymptomatic leiomyomaleiomyoma

„„IdealIdeal”” candidatecandidate forfor UFE isUFE is

•• SymptomaticSymptomatic premenopausalpremenopausal womenwomen

•• SingleSingle oror multifibroidmultifibroid uterusuterus

•• InIn whomwhom surgerysurgery is is indicatedindicated

•• WhoWho doesdoes notnot desiredesire toto preservepreserve fertilityfertility

•• WhoWho prefersprefers minimalminimal invasiveinvasive treatmenttreatment

FibroidFibroid embolisationembolisation

3. Description of the 3. Description of the 
ProcedureProcedure

•• Description of the Step # Description of the Step # 11

Comments:

Selective catheterism of 
the left uterine artery 
with a 5F cobra catheter 
(Cordis) showing the left
sided predominant 
vascularisation of the 
fibromyoma.

3. Description of the 3. Description of the 
ProcedureProcedure

•• Description of the Step # Description of the Step # 22

Insert here

Angiographic Picture

Step # 3

Comments:

Control selective 
angiography of the left
uterine artery after 
injection of 3 vials of 
500µm and 1 vial of 
700µm Embozene 
Microspheres
(microcatheter: SP, 
Terumo).
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44. MRI scan. MRI scan (T2, (T2, sagittalsagittal)), , 
PrePre-- and postand post--ProceduralProcedural

(if available)(if available)

Comments:
T2 weighted sagittal view before (left panel) and 5 month after
(right panel) embolisation

55. MRI. MRI (T1 CE (T1 CE axialaxial)), , PrePre--
and and PostPost--Procedural Procedural 

Insert here

MRI or CT scan

Post-Procedural

Comments:
T1 weighted, contrast enhanced axial view before (left panel) and 5 
month after (right panel) embolisation

VenousVenous interventionsinterventions
OccludedOccluded VVCS CS ((duedue toto lunglung tumor tumor -- stentstent

implantationimplantation) ) 

VenousVenous accessaccess I.I. –– Historical pointsHistorical points

1.1. 1900s 1900s -- Early use of peripherally inserted central venous Early use of peripherally inserted central venous 
catheters (PICC)catheters (PICC)

2.2. 1952 1952 -- First reported use of central venous catheter First reported use of central venous catheter 
(CVC) by (CVC) by AubaniacAubaniac

3.3. 1973 1973 –– BroviacBroviac developed a smalldeveloped a small--diameter silicone diameter silicone 
skinskin--tunneled catheter with a Dacron cufftunneled catheter with a Dacron cuff

4.4. 1979 1979 –– Hickman modified the Hickman modified the BroviacBroviac catheter for bone catheter for bone 
marrow transplant patientsmarrow transplant patients

VenousVenous accessaccess I.I.

1.1. ChronicChronic infusioninfusion catheterscatheters

2.2. PeripherallyPeripherally insertedinserted centralcentral
infusioninfusion catheterscatheters (PICC)(PICC)

3.3. PortsPorts

4.4. AlternativeAlternative vascularvascular accessaccess
techniquestechniques
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ChronicChronic infusioninfusion catheterscatheters

TemporaryTemporary ((nontunnelednontunneled))

•• No precise definition for time; planned duration more No precise definition for time; planned duration more 
than 6 weeks considered longthan 6 weeks considered long--termterm

•• Exit ports in close proximity to the venous puncture Exit ports in close proximity to the venous puncture 
sitesite

LongLong--term (tunneled)term (tunneled)

ChronicChronic infusioninfusion catheterscatheters (tunneled)(tunneled)

IIndicationndications includes include

-- ChemotherapyChemotherapy

-- LongLong--termterm nutritionnutrition (Total (Total ParenteralParenteral NutritionNutrition, TPN), TPN)

-- AntibioticAntibiotic--treatmenttreatment

-- HemodilalysisHemodilalysis

-- PlasmapheresisPlasmapheresis

ChronicChronic infusioninfusion catheterscatheters –– DesignDesign

HickmanHickman

singlesingle//doubledouble lumenlumen

InsertionInsertion techniquestechniques

Right Right ((oror leftleft)) IJVIJV

•• The most commonly used siteThe most commonly used site

•• Higher success rate and lower complication rate than Higher success rate and lower complication rate than 
for for subclaviansubclavian vein accessvein access

•• US guidance recommendedUS guidance recommended

•• UK NICE supports jugular approachUK NICE supports jugular approach

SubclavianSubclavian veinvein

•• InfraclavicularInfraclavicular or or supraclavicularsupraclavicular (latter is (latter is 
rare,meticulousrare,meticulous, risky), risky)

FemoralFemoral veinvein

•• Easiest but highest incidence of complications Easiest but highest incidence of complications 
*infection and thrombosis)*infection and thrombosis)

ComplicationsComplications

ImmediateImmediate

•• PTXPTX

•• Inadvertent great vessel puncture or perforationInadvertent great vessel puncture or perforation

•• Air embolismAir embolism

•• CatheterCatheter malpositionmalposition

DelayedDelayed

•• InfectionInfection

•• VenousVenous stenosisstenosis

•• Fibrin sheath and thrombus formationFibrin sheath and thrombus formation

IVC filter IVC filter insertioninsertion

AbsoluteAbsolute indicationsindications

•• Deep Deep venousvenous thrombosisthrombosis (DVT)(DVT)

ContraindicationContraindication forfor anticoagulationanticoagulation

RecurrentRecurrent thromboembolicthromboembolic diseasedisease despitedespite
anticoagulationanticoagulation therapytherapy

SignificantSignificant complicationcomplication of of anticolagulantanticolagulant therapytherapy

InabilityInability toto achieveachieve adequateadequate anticoagulationanticoagulation
((despitedespite patientpatient compliancecompliance))
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IVCIVC filterfilter
Broken arm, arm penetration and filter tip Broken arm, arm penetration and filter tip 

embedded in cavaembedded in cava

ForeignForeign body body retrievalretrieval
((bbrokenroken PM PM eleelectrodectrode))

ForeignForeign body body retrievalretrieval
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