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Introduction

Vascular access in therapeutic apheresis
Usual
ÅPeripheral vascular access (PVA)
ÅCentral venous catheter (CVC)

Less common
ÅVenous Access Ports
ÅArteriovenous Fistulas & Grafts

Experts widelyagreethat peripheral
venousaccessshouldbe the first option

ü Infection
ü Thrombosis
ü Insertioncomplications
ü ...
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ChoosingWiselyfor apheresis
Laura Connelly-Smith et al.
J ClinApher. 2018;33:576ς579.
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2 in 3 respondentsNever/Rarelyusedperipheralveinsin 
apheresisto inpatients

1 in 3 respondentsNever/Rarelyusedperipheralveinsin 
ambulatorypatients
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Vascular accessin general

As smallas possible

Phlebitis/ Thrombosis
Vein/ Skindamage
Pain

Less

Introduction



8

Twoaims

Peripheral
veinsas 

1st option

Needlesas 
smallas 
possible

Introduction



Needlesizein apheresis

Introduction

1977
16G
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1999
17G

TODAY
Includedin disposablekits:

AmicusMNCҦ two 17Gneedles

Optia CMNC Ҧ one17G needle

HaemoneticsMCS+Ҧ one17Gneedle

PAST



Our experience in Hospital Clinic of Barcelona
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Peripheral veins Catheter

(1)

(1)= Ultrasoundssystem

Catheters placed 
stem cell collections (autologous donors)

Hospital Clínic Barcelona

Peripheral
veinsas 

1st option

Number of collections/year (median): 71 (Range:56-111)



Metal needles16-17G g Inlet and Return

Metal needles16-17G g Inlet line 
PlasticcannulasgReturnline

1975-2000

2000-2016

Years(aprox.)

gAlwaysmetalneedlesfor inlet line
gSamegauge for all patients
gWholeblooddonation= 16G
gNot confident enoughto changethe patern

Hospital Clínic Barcelona
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Peripheral venousaccess
Type/Gauge

Needlesas 
smallas 
possible



Peripheral venous access review

ClassicalstandardsŘƛŘƴΩǘwork

2012: First chronic patients
(Photopheresis and Apheresis LDL-Cholesterol)

Hospital Clínic Barcelona
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1st step: Knowing needles and cannulas 

2nd step: Savingveins

3rd step: Veinsassesment

4th step: Maximizingthe veinresponse

Hospital Clínic Barcelona

Peripheralvascular accessreview



Whenchoosingthe peripheralvascular access, sometimes
we obtain the expectedflow rate and sometimesweŘƻƴΩǘ

As veinsresponse isnot alwaysάlogicalέΣ we analizedneedles

1st step: Knowing needles and cannulas 
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Peripheralvascular accessreview



HagenςPoiseuilleequation

Q: Flowrate

ɲP : Pressuredifferencebetweenthe two endsof the needle

Largeveinsprovidebetter flow rates

r : Needle radius

Doublingneedleradiusmultiply flow rate by 16

:᷾ Needlelength

Doublingneedlelengthdecreasesflow rate to half

ẫ: Bloodviscosity

Doublingblood viscositydecreasesflow rate to half

Ideal situation
Needle:
ÅLargeradius
ÅShort length

Patient:
ÅLargevein
ÅNot veryhighhematocrit

Knowingneedles

Learningfrom Phisics.
Factorsdeterminingthe flow rate



17

Hematocritand bloodviscosity

As the rangeof usual 
hematocrits(25-45%) 
isover20 points,
changesin the flow rate
due to hematocrit can be 
significative

Guyton and Hall Textbook of Medical Physiology

Knowingneedles



Avalaibleperipheralvascular devices

madefor
ADMINISTERING FLUIDS

madefor
DIALYSIS

ÅUsuallylow viscosityfluids
ÅOnlyin, not out
ÅUsuallyby gravity, not pumpedfluid

madefor
APHERESIS

?Flowrates>250 mL/min
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Knowingneedles



Howmuchflow rate will avalaiblecommonperipheral
vascular devicesprovidewithout the intervention of a vein?

Knowingneedles

Measuringflow rates



2016. In a simulatedTPE, we measuredthe flow

rate providedby 2 needlesand 6 plasticcannulas 

usingbloodat 25, 30, 35, 40, 45% hct.

Wemadea tablewith the flow ratesregistered

and try to follow it whenchoosingthe peripheral

vascular device

Knowingneedles
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Htc
needle
16G 

needle
17G 

Supercath
15G

Supercath
16G

Venflon
16G

Venflon
18G

Venflon
20G

Venflon
22G

45% 142 142 142 142 142 117 77 45

40% 142 142 142 142 142 119 83 51

35% 142 142 142 142 142 121 87 54

30% 142 142 142 142 142 123 88 55

25% 142 142 142 142 142 133 93 58

Inlet

Htc
needle
16G 

needle
17G 

Supercath
15G

Supercath
16G

Venflon
16G

Venflon
18G

Venflon
20G

Venflon
22G

45% 142 142 142 142 142 140 94 55

40% 142 142 142 142 142 142 104 62

35% 142 142 142 142 142 142 106 66

30% 142 142 142 142 142 142 109 68

25% 142 142 142 142 142 142 114 68

Return

Flow ratestable

Knowingneedles

21 Mustieles MJ, et al. TRANSFUSION March 2020; 60: 607-12



Changedafter the flow ratesmesurement

²ŜΩǾŜbeenusingthe flow ratestable for 5 yearsand now we trust cannulasevenas inlet

Westoppedusingmetal needlesand someof the cannulasas we hadsmalleroptions

Weuse supercath(designedfor dialysis) onlywhendesiredflow rate ishigherthan 90-100mL/min

Wehaveinto accounthematocritbeforechoosingthe cannula

If flow rate is lower than expected, we look for the reasonnot in the cannulabut in other factors

Knowingneedles
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Askingfor someexternalhelp to savetheǇŀǘƛŜƴǘΩǎveins

Haematology
ÅUsingPICCsfor chemotherapy
ÅSendingpatientsfor stemcellcollectionsŀǎ ΨearlyΩ ŀǎ possible

Cannulations/Bloodtests
ÅAvoidingάapheresisveinsέ

2nd step: Savingveins
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Flow rate requiredby
the apheresisdevice. 
It dependson:
ÅPROCEDURE
ÅPACIENT

Demand

Expectedflow
providedby the VEIN 

Supply

Circumstances

3rd step: Veinsassesment

Peripheralvascular accessreview
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ÅNumberof apheresissessions
ÅDuringDays/months/years?
ÅBloodvolumeto process
ÅIs it acceptablea slowerprocedure?
ÅOthers


