
Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

Page 1 of 12 CPD Articles

https://www.safpj.co.za Open Access

South African Family Practice 
ISSN: (Online) 2078-6204, (Print) 2078-6190

Authors:
Indiran Govender1 
Henry I. Okonta2 
Olukayode Adeleke3 
Sunday Okeke1 

Affiliations:
1Department of Family 
Medicine and Primary Health 
Care, Faculty of Health 
Sciences, Sefako Makgatho 
Health Sciences University, 
Pretoria, South Africa

2Department of Family 
Medicine and Primary 
Health Care, Faculty of 
Medicine, Sefako Makgatho 
Health Sciences University, 
Pretoria, South Africa

3Department of Family 
Medicine and Rural Health, 
Faculty of Health Sciences, 
Walter Sisulu University, 
Mthatha, South Africa

Corresponding author:
Indiran Govender,
indiran.govender@gmail.com

Dates:
Received: 03 May 2024
Accepted: 25 July 2024
Published: 31 Jan. 2025

How to cite this article:
Govender I, Okonta HI, 
Adeleke O, Okeke S. A guide 
for arterial line insertion for 
the South African primary 
care practitioner. S Afr Fam 
Pract. 2025;67(1), a5976. 
https://doi.org/10.4102/safp.
v67i1.5976

Copyright:
© 2025. The Authors. 
Licensee: AOSIS. This work 
is licensed under the 
Creative Commons 
Attribution License.

Introduction
Arterial line insertion is the procedure by which a catheter is placed in the lumen of an artery. 
It is frequently performed in acute and critical care settings as an invasive means for more 
accurate direct blood pressure monitoring during titration of vasoactive drugs and 
intravascular access for blood sampling.1,2 The two most common arteries utilised for this 
procedure are the radial and femoral arteries. The first clinically useful arterial line was 
successfully developed and placed by Peterson in 1949.3

Contraindications
The absolute contraindications to arterial line insertion include:1

•	 Absent pulse.
•	 Raynaud’s syndrome.
•	 Thromboangiitis obliterans (Buerger’s disease).
•	 Poor perfusion to the extremity.

Relative contraindications are:1

•	 Coagulopathy.
•	 Atherosclerosis.
•	 Inadequate collateral flow.
•	 Infection at the insertion site.
•	 Previous surgery in the area.

Equipment
The following equipment are mandatory for arterial line placement:

•	 Sterile drape.
•	 Sterile swabs and dressings.
•	 Two percent chlorhexidine or providone-iodine.
•	 One percent lignocaine 2 mL ampoule.
•	 Sterile gloves.
•	 4–0 nylon suture or silk 2–0.
•	 Needle holder.
•	 Adhesive tape.
•	 Arterial line flush bag.
•	 Cannula – this is usually a polyurethane or polyethylene catheter. The size and depth of the 

artery to be cannulated determines the size and length of the catheter inserted. Shorter and 
smaller catheters (20–22 gauge, 25 mm – 50 mm) are used for the arteries in the hands and feet, 
while longer and ticker catheters (14–20 gauge, 15 cm – 20 cm) are used for larger arteries.2

This article provides information on the reasons for inserting an arterial line, how to insert 
this line, the equipment required to insert an arterial line, and the possible complications 
that may arise from this procedure. It is hoped this information will guide primary care 
practitioners working in the South African environment and increase their confidence 
for inserting arterial lines.

Keywords: arterial pressure monitoring; primary healthcare physician; subclavian vein; 
resuscitation; intra vascular assess; anatomy.
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The optional equipment include:

•	 No. 11 blade scalpel.
•	 Pressure transducer kit.
•	 A 5 mL syringe.
•	 21G needle.
•	 Hypodermic needle 25G.
•	 3-way stopcock.
•	 Arm board (for placement in radial artery).
•	 Ultrasound with a sterile ultrasound probe cover.

Essential anatomy
Radial artery
Blood supply to the hand is from the radial and ulnar arteries, 
branches of which meet in the palm to form the superficial 
and deep palmar arches (Figure 1a).4

The radial artery runs along the lateral aspect of the anterior 
forearm and can be easily palpated between the styloid 
process of the radius and the flexor carpi radialis tendon 
(Figure 1b). 

Anatomical variations in the arterial pattern of the upper 
limb are common and clinically significant. Variations in 
the  origin, course, branches and length of the arterial 
supply  to the hand, particularly in the radial artery, have 
been documented.5 The ulnar artery is typically larger 
than the radial artery, although in some individuals, it may 
be of the same size or smaller.6 Palmar anastomoses may 
also  vary among individuals. Some may have duplicate 
palmar arches, while in others, the deep palmar arch may not 
have any connections to the ulnar artery.6 Ulnar artery 
dominance in all digits is uncommon, while complete radial 
artery dominance has been reported in 28% of hands.7 

Furthermore, in about 20% of individuals, the ulnar and 
radial arteries in the hand may be supplemented by a median 
artery that supplies the superficial palmar arch, and by the 
anterior interosseous artery, which contributes to the deep 
palmar arch.7 These variations tend to be unilateral.

Brachial artery
The brachial artery begins as the continuation of the 
axillary artery, coursing along the medial side of the 
antecubital fossa just lateral to the median nerve.8 It 
divides at approximately the level of the neck of the radius 
to become the ulnar and radial arteries (Figure 2a).8

The brachial artery is more easily identified when the 
elbow is fully extended. It can be located by palpating the 
medial epicondyle of the humerus and moving laterally 
until the medial edge of the biceps. The arterial pulsation 
is most easily identified at the level of the proximal 
flexor  crease of the antecubital fossa.8 The preferred 
location for puncture or cannulation of the brachial 
artery is in, or just proximal to, the antecubital fossa and 
directly above the brachial artery pulse (Figure 2b).8,9 

Femoral artery
The femoral artery is the direct continuation of the iliac artery 
and enters the thigh after passing below the inguinal 
ligament.10 It lies approximately midway between the 
anterior superior iliac spine and the tubercle of the pubic 
symphysis (Figure 3a).

Femoral arterial puncture must always occur distal to the 
ligament to prevent uncontrolled haemorrhage into the 
pelvis or peritoneum. The puncture site should however not 

Source: From Gibbons RC. Arterial line placement. In: Campo TM, Lafferty KA, editors. Essential procedures for emergency, urgent, and primary care settings: A clinical companion. 3rd ed. New York, 
NY: Springer Publishing Company; 2022, p. 251–261

FIGURE 1: (a) Arterial blood supply of the hand. (b) Radial artery anatomical landmark.
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be too distal to the inguinal ligament because the femoral 
artery splits into the superficial femoral and the deep femoral 
arteries (Figure 3b).10

Patient preparation
The selection of an appropriate insertion site, creation of a 
sterile field, positioning of the selected site and anaesthesia 
form part of the preparations for arterial line placement.

Site selection
The first step in the selection of an arterial line insertion site is 
the location of a palpable arterial pulse. The peripheral arteries 
(radial and brachial) are more easily located. They also have 
lower infection risk compared to the femoral artery.11

The most common site for arterial line insertion is the radial 
artery.12,13 The radial artery site is easily accessible, easy to clean 
and the most comfortable for the patient.14 It is important to 
check for adequacy of collateral blood flow to the hand from 

the corresponding ulnar artery before cannulation of a radial 
artery. The best method for assessing radial artery patency and 
collateral competency is by colour Doppler ultrasonography.15 

Where this equipment or expertise is not available, the 
modified Allen test could be employed (see Figure 4).

The modified Allen test is performed by elevating the hand 
of interest and having the patient clench his and/or her fist 
for 30 s (Figure 7). Digital pressure is applied simultaneously 
over the radial and ulnar arteries of the hand to occlude 
them until the patient’s hand blanches. The hand is then 
unclenched and the digital pressure over the ulnar artery is 
released. The time it takes for the colour to return to the 
hand is measured in seconds.12

The interpretation of the modified Allen test result is not 
consistent in the literature. The interpretation by Clarke 
et al.14 is as follows:

•	 Return of colour to the hand within 5 s – 15 s is normal.
•	 Return of colour to the hand after 15 s is abnormal.

Source: (a) Hombach-Klonisch S, Klonisch T, Peeler J, editors. Sobotta clinical atlas of human anatomy. 1st ed. Munich: Elsevier GmbH; 2019, p. 83–151; (b) Fowler GC, Landen DA. Arterial puncture 
and percutaneous arterial line placement. In: Fowler GC, editor. Pfenninger & Fowler’s Procedures for Primary Care. 4th ed. Philadephia, PA: Elsevier Inc.; 2020, p. 1499–1509

FIGURE 2: (a) Anatomy of the brachial artery. (b) Puncture site for brachial artery cannulation.
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The different interpretations of test result by Eiting et al.,10 

Grisham et al.,16 and Zisquit et al.17 reveal the inconsistency 
in the interpretation of the modified Allen test results.

Besides these inconsistencies, the modified Allen test has 
also  shown significant interobserver variability and lacks 

predictive accuracy for subsequent hand ischaemia.11 Despite 
the imperfections of the modified Allen test, many experts 
recommend that the test be performed before radial line 
insertion and another insertion site be considered if the test is 
abnormal.9 Poor collateral perfusion is present in 12% of 
people.18

a b c d

Source: Fowler GC, Landen DA. Arterial puncture and percutaneous arterial line placement. In: Fowler GC, editor. Pfenninger & Fowler’s Procedures for Primary Care. 4th ed. Philadephia, PA: 
Elsevier Inc.; 2020, p. 1499–1509

FIGURE 4: (a-d) The modified Allen test.

Source: (a) Eiting E, Kim HT. Arterial puncture and cannulation. In: Roberts JR, editor. Roberts and Hedges’ clinical procedures in emergency medicine and acute care. 7th ed. Philadelphia, PA: 
Elsevier; 2019, p. 377–393 (b) Fowler GC, Landen DA. Arterial puncture and percutaneous arterial line placement. In: Fowler GC, editor. Pfenninger & Fowler’s Procedures for Primary Care. 4th ed. 
Philadephia, PA: Elsevier Inc.; 2020, p. 1499–1509

FIGURE 3: (a) Anatomy of the femoral artery. (b) Puncture site for femoral artery cannulation.
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Multiple failed attempts at cannulation may lead to 
vasospasm, making further attempts even more difficult. 
Such needle-induced vasospasm can be reduced with the 
following measures:

•	 Apply pressure over the puncture site to ensure 
haemostasis and wait several minutes19 to allow the 
artery to recover from spasm.

•	 Subcutaneous infiltration of lignocaine around the 
puncture site12 or give intravenous midazolam.20

•	 Move to a site proximal to the previous site of puncture.19

The femoral artery is the second most common artery used 
for catheterisation. It is essential to identify the femoral 
artery below the inguinal ligament in order to avoid 
repeated punctures of the artery above the ligament. 
Punctures above the inguinal ligament could lead to 
significant bleeding from the iliac vessels to the 
retroperitoneum. The femoral artery gives a pressure that 
more accurately reflects the pressure in the aorta. This is 
important in conditions such as septic shock when large 
doses of vasopressors employed could cause severe 
vasoconstriction in a peripheral line leading to inaccurate 
pressure readings. The femoral artery site is, however the 
most likely to get infected compared to other sites.14 

Sites with abnormal anatomy should be avoided. A scar in 
the arterial site may suggest previous surgery or injury, 
which may have altered the site anatomy. Inserting an 
arterial line in sites with altered anatomy may be very 
difficult and may give inaccurate readings.14

Creation of a sterile field
To start with, place sterile equipment on sterile covered 
equipment tray. For peripheral arterial sites, wear sterile 
gloves and clean the site area with chlorhexidine antiseptic 
solution, which is allowed to dry before proper positioning 
of the site and application of a sterile fenestrated drape. 
The  use of 2% aqueous chlorhexidine-gluconate solution 
for skin preparation is associated with lower blood stream 
infection rates than povidone-iodine.2 For central arterial 
sites, full barrier precautions including masks, caps and eye 
protection can be used to minimise the risk of disease 
transmission from blood splatter.11,21 

Every arterial catheterisation carries the risk of eventual local 
infection, and every local infection carries the risk of septic 
complications such as arterial catheter-related bloodstream 
infections.22 The most common route of infection is 
extraluminal.23 The lumen of the artery can become locally 
infected when the skin microflora migrate to the lumen via 
the catheter, either during the process of insertion or during 
the time in which the catheter is dwelling within the patient.22

Patient positioning
The ideal position depends on the selected insertion site. For 
radial artery cannulation, place the forearm in supination 

and parallel to the floor with the wrist dorsiflexed to 30 ° – 45 ° 
and supported underneath the dorsal aspect with a sterile 
gauze roll or towel.12,14,24 For femoral artery cannulation, 
place the patient supine with the hip of the chosen site 
slightly externally rotated.

Anaesthesia
Anaesthesia is not required in unresponsive patients. The 
skin and subcutaneous tissue around the artery should be 
infiltrated with 1 mL – 2 mL 1% lignocaine solution if 
the patient is conscious. Maintain gentle negative pressure 
on the syringe plunger to elicit inadvertent intravascular 
needle placement and prevent intravascular injection. 
Avoid to make big skin bleb that obscures palpation of the 
artery and ensure that the local anaesthetics covers the areas 
where stitches will be inserted. Do not use lignocaine with 
epinephrine solution as it can constrict the artery and 
renders the cannulation process more difficult. Alternative 
local anaesthetics for arterial line placement include the use 
of lignocaine-tetracaine patch or lignocaine-prilocaine 
cream.12,25

Procedure
The most commonly used methods for arterial line placement 
are the catheter-over needle-technique and the catheter-
over-wire technique (the Seldinger and modified Seldinger 
techniques). The choice of method depends on the selected 
site for cannulation, available equipment and operator 
preference. Both methods can be used for radial artery 
catheterisation but the catheter-over-needle method is more 
commonly used in infants and neonates, while the catheter-
over-wire method is more common in adults and bigger 
children. For femoral artery cannulation, the catheter over-
wire-method is the preferred technique but the catheter-
over-needle technique can also be used either alone or in 
combination with an over-wire technique if there is need for 
a longer indwelling catheter.12

The artery to be cannulated is identified by palpation over 
anatomic landmarks or ultrasound guidance. It is more 
effective to first palpate the artery using the landmark 
technique and then confirm with ultrasound or Doppler 
ultrasound, which is further used to guide the needle and 
catheter insertion. Ultrasound guidance is particularly 
useful to identify and access arteries in patients with small 
arteries, previous arterial lines or attempts in the same site 
or hypotension. It can also assist to distinguish veins, 
which typically collapse under gentle pressure of the 
probe, from pulsating arteries.12 The advantages of 
ultrasound guidance include higher first-time success rate, 
reduced number of insertion attempts, shortened 
cannulation time, reduced complications and ability to 
identify anatomic variations.12,26

Following the cleaning and preparation of the skin over the 
artery, a sterile probe cover or a sterile glove over the linear 

https://www.safpj.co.za�
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array ultrasound probe is applied (Figure 5g). The target vessel 
is typically easiest to identify in the transverse (Figure 5a) or 
longitudinal orientation (Figure 5d), with phasic blood flow 
(Figure 5b and Figure 5e) as well as pulsatile flow on pulse-
wave doppler (Figure 5c and Figure 5f).

The catheter-over-needle technique
The catheter-over-needle technique is the most basic method 
for intra-arterial line placement (see Table 1).12 Similar to the 
technique of venous cannula insertion, a needle with an 
integrated catheter is inserted into the arterial lumen and the 
catheter is advanced over the needle. This technique is most 
useful in superficially located arteries such as the radial 
artery. It is the preferred technique for radial artery 
catheterisation in neonates and infants who usually have 
small-diameter arteries that pose difficulties in threading a 
guide wire into the arterial lumen. The steps for the catheter-
over-the needle technique include:12

•	� Ensure proper positioning of the patient to maximise 
exposure of the skin overlying the chosen artery. For 
the radial artery, this is best accomplished by 
dorsiflexing the wrist and supporting this position 
with a small towel rolled up under the dorsal wrist 
surface (Figure 6a).8

•	 Palpate the artery with the second and third digits of the 
nondominant hand and confirm by visualising the artery 
with ultrasound device in the nondominant hand if 
equipment and skill available (see Figure 5).

•	 Puncture the skin proximal to the palpating fingers over 
the arterial pulsations with the needle bevel facing up and 
advancing at an angle of 30 ° – 45 ° towards the pulsation 

(Figure 6b). If using ultrasound guidance, follow the tip of 
the ultrasound device with the tip of the  needle in the 
short axis view or preferably use the long axis view, which 
has the advantage of allowing visualisation of the length 
of the artery and needle during catheterisation.

•	 Observe the needle hub for a flash of bright red 
blood,  which signifies arterial puncture (Figure 6c). 
Lower the needle-catheter unit to an angle of 10 ° – 20 ° 
and insert the needle 1 mm – 2 mm further to advance 
the catheter into the arterial lumen. This further needle 

Source: (a–f) Velasco JM, Ballo R, Hood K, Jolley J, Rinewalt D, Veenstra B, editors. Essential surgical procedures. 1st ed. Philadephia, PA: Elsevier Inc.; 2015, p. 1120–1157; (g) Eiting E, Kim HT. Arterial 
puncture and cannulation. In: Roberts JR, editor. Roberts and Hedges’ clinical procedures in emergency medicine and acute care. 7th ed. Philadelphia, PA: Elsevier; 2019, p. 377–393

FIGURE 5: (a–g) Surface ultrasound imaging of the radial artery.

a b c d

e f g

TABLE 1: Comparison of the catheter-over-needle, Seldinger and modified 
Seldinger techniques for arterial line insertion.
Criteria Catheter-over-needle Seldinger Modified Seldinger

Equipment12 Integrated 
catheter-needle 
system

Separate needle, 
catheter and 
guidewire 
components

Integrated 
needle-catheter-
guidewire system

Procedure times27 Quick Quicker Quickest

Success rate27 Good Best Better

Number of 
punctures 
to succeed27

Most number 
of punctures

Least number of 
punctures

More number of 
punctures

Ultrasound 
guidance used 
with technique12,26

•	 Higher first time 
success rate

•	 Reduced number 
of punctures or 
attempts

•	 Shortened 
procedure time

•	 Reduced 
complications

•	 Higher first time 
success rate

•	 Reduced number 
of punctures or 
attempts

•	 Shortened 
procedure time

•	 Reduced 
complications

•	 Higher first time 
success rate

•	 Reduced number 
of punctures or 
attempts

•	 Shortened 
procedure time

•	 Reduced 
complications

Source: Adapted from Ogle S, Kulungowski AM. Arterial line placement medscape 
[homepage on the Internet]; 2022 [updated 2022 Sep 21; cited 2024 May 15]. Available 
from: https://emedicine.medscape.com/article/1999586-overview; Kile J, John K, Amish A. 
Arterial cannulation (radial and femoral). In: Ganti L, editor. Atlas of emergency medicine 
procedures. 2nd ed. New York, NY: Springer; 2022, p. 3–9; Beards SC, Doedens L, Jackson A, 
et al. A comparison of arterial lines and insertion techniques in critically ill patients. 
Anaesthesia. 1994;49(11):968–373. https://doi.org/10.1111/j.1365-2044.1994.tb04316.x

https://www.safpj.co.za�
https://emedicine.medscape.com/article/1999586-overview
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Source: 6a and 6g: Kile J, John K, Amish A. Arterial cannulation (radial and femoral). In: Ganti L, editor. Atlas of emergency medicine procedures. 2nd ed. New York, NY: Springer; 2022, p. 3–9; 6b 
and 6f: Eiting E, Kim HT. Arterial puncture and cannulation. In: Roberts JR, editor. Roberts and Hedges’ clinical procedures in emergency medicine and acute care. 7th ed. Philadelphia, PA: Elsevier; 2019, 
p. 377–393

FIGURE 6: (a–g) Catheter-over-needle technique of arterial cannulation (radial artery).
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advancement is necessary to obviate placement of the 
catheter outside the arterial lumen because the leading 
needle tip, which caused the initial flash of arterial 
blood extends beyond the catheter tip by approximately 
1 mm – 2 mm.11 (Figure 6c)

•	 Stabilise the needle and advance the catheter over the needle 
until the catheter hub is at the skin level (Figure 6d).

•	 Remove the needle and attach the catheter to the arterial 
line tubing (Figure 6e and Figure 6f).

•	 Secure the catheter with sutures or adhesive strips and 
apply sterile dressing over the site (Figure 6g).

The catheter-over-wire technique
The catheter-over-wire method includes the Seldinger and 
modified Seldinger techniques.26 The two techniques are 
similar but the Seldinger technique uses separate equipment 
components while the modified Seldinger technique uses an 
integrated needle-catheter-wire system. Both techniques are 
used for superficial arteries and are preferred for femoral 
arterial line placements. They are not recommended for 
routine radial arterial line placements in neonates and infants 
because of the small diameters of their vessels, which impede 
the easy advancement of guide wires.

The Seldinger technique
The steps for the Seldinger technique include:12

•	 Open the arterial line kit and check the guide wire to 
ensure that it moves freely through the introducer needle.

•	 Palpate the artery with the second and third digits of the 
nondominant hand.

•	 Properly position the patient as previously described.
•	 Attach the needle to the syringe and puncture the skin 

proximal to your fingers over the arterial pulsation with 
the needle bevel facing up and advancing at an angle of 
30 ° – 45 ° towards the pulsation (Figure 7a).

•	 Advance the needle with slight negative pressure in the 
syringe until free return of blood is visualised (Figure 7a).

•	 Remove the syringe and advance the guide wire into the 
artery (Figure 7b and Figure 7c).

•	 Make a small incision (not stab incision) next to the skin 
puncture site of the guidewire using a small scalpel blade 
to facilitate inserting the catheter (Figure 7d).8 Face the 
sharp edge of the scalpel away from the guide wire, to 
avoid severing the wire.26

•	 Remove the needle while holding the guide wire in place 
and then advance the catheter over the guide wire into the 
artery. The return of pulsatile blood from the catheter hub 
confirms proper placement of the catheter (Figure 7e).

•	 Attach the catheter to the arterial line tubing (Figure 7f).
•	 Secure the catheter with sutures or adhesive strips and 

apply sterile dressing over the site.

The modified Seldinger technique
The steps for the modified Seldinger technique include:12

•	 Open the arterial line kit, assemble the catheter and guide 
wire, ensure that the guide wire moves freely and then 
confirm that the guide wire is fully retracted (Figure 8a). 

•	 Palpate the artery with the second and third digits of the 
non-dominant hand.

•	 Puncture the skin proximal to your fingers over the 
arterial pulsation with the needle bevel facing up and 
advancing at an angle of 30° – 45° towards the pulsation. 

•	 Advance the needle until a flash of blood appears in the 
hub (Figure 8b).

•	 Stabilise the needle and advance the guide wire into the 
artery by moving the actuating lever as far forward as 
possible (Figure 8c). 

•	 Grasp the catheter hub and advance the catheter over the 
needle and guide wire into the artery (Figure 8d). While 
holding the catheter hub in place, withdraw the needle 
and guide wire as a single unit. The return of pulsatile 
blood from the catheter hub confirms proper placement 
of the catheter. 

•	 Attach the catheter to the arterial line tubing (Figure 8e).
•	 Secure the catheter with sutures or adhesive strips and 

apply sterile dressing over the site.

Complications
The most common complications with arterial line insertion are 
arterial occlusion, bleeding from the puncture site, and 
haematoma.1,28 The less common complications include infection 
(localised catheter-site infection, suppurative thromboarteritis, 
catheter-related blood stream infection), distal ischaemia and 
necrosis, vasospasm, thromboembolism, pseudoaneurysm 
formation, arteriovenous fistula, air embolism, compartment 
syndrome, carpal tunnel syndrome, and nerve injury. 

Clinically significant complications occur in less than 1% of 
arterial line placements.1,28 The risk of these complications 
can be minimised with appropriate knowledge of the relevant 
anatomy and procedural skills.12 Table 2 shows the NHS 
Lothian Mastery Skills Pathway suggested strategies that 
could be adopted to minimise some of these complications.14

Aftercare 
The following are important care points for the patient after 
the insertion of an arterial line:

•	 Maintain firm pressure for 10 min or longer after 
removing a peripheral artery catheter and longer after 
femoral cannulation or if the patient has received 
anticoagulants. Five minutes of pressure is sufficient after 
puncture for a blood gas sample in an individual with 
normal coagulation.10 

•	 An arterial catheter must be secured to the skin to prevent 
inadvertent dislodgement, haematoma formation, and 
exsanguination.4 Silk (2–0) or nylon (4–0) provides good 
anchoring,10 as shown in Figure 9. It is important to avoid 
pinching the skin too tightly. Further secure the catheter 
and its connecting tubing with sterile sponges and 
adhesive tape.10

•	 A splinting device should be used to secure the limb in 
the desired position for optimal monitoring if the catheter 
is in the wrist, arm, or foot.8

•	 Assess the extremity distal to the catheter for evidence of 
ischaemia.

https://www.safpj.co.za�


Page 9 of 12 CPD Articles

https://www.safpj.co.za Open Access

•	 Flush the arterial catheter with sterile saline solution. A 
three-way stopcock can be interposed between the patient 
and the transducer for blood gas sampling and to allow 
flushing of the system. Flushing can be periodic or 
continuous. The use of heparinised saline has not been 
shown to improve functionality, prevent thrombotic 
complications, or increase the duration of catheter 
patency when compared to saline.8,10

Indications for removal of arterial 
line
The continued need for an indwelling arterial line should be 
evaluated daily and should be removed in any of the 
following conditions29:

•	 Arterial blood pressure monitoring no longer necessary.
•	 Frequent arterial blood sampling no longer needed.

Sources: Pictures: Ogle S, Kulungowski AM. Arterial line placement Medscape [homepage on the Internet]; 2022 [updated 2022 Sep 21; cited 2024 May 15]. Available from: https://emedicine.
medscape.com/article/1999586-overview; Drawings: Foy Z, Stroud S. Arterial puncture and cannulation. In: Reichman EFR, editor. Emergency medicine procedures. New York, NY: McGraw-Hill 
Education; 2013, p. 376–385

FIGURE 7: (a–f) The Seldinger technique for arterial cannulation.
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•	 Infection/sepsis noted.
•	 Bleeding from the site/haematoma formation.
•	 Neurovascular compromise.
•	 Arterial line system failure (e.g. kinked catheter, thrombus 

at the tip).

Procedure for removal of an arterial line
It is important to do coagulation studies (international 
normalised ratio [INR], partial thromboplastin time [PTT]  
and platelet count) before removing an arterial line. The 

Source: (a–e) Eiting E, Kim HT. Arterial puncture and cannulation. In: Roberts JR, editor. Roberts and Hedges’ clinical procedures in emergency medicine and acute care. 7th ed. Philadelphia, PA: 
Elsevier; 2019, p. 377–393

FIGURE 8: (a–e) Arrow arterial catheterization kit.
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removal of an arterial line is an aseptic procedure that 
requires hand washing, use of hand gloves, protective 
gown, face mask with shield regardless of catheter location.29 

The site is cleaned with antiseptic solution and the sutures 
or adhesive securement device is removed. A sterile 
dressing is used to apply pressure over the arterial puncture 
site. The catheter is then slowly pulled out whilemaintaining 
pressure over the artery and skin puncture site. The applied 
pressure should continue for 5 min – 10 min after removal 
of the catheter from the radial and femoral arteries. The 
removed catheter should  be inspected to ensure that it is 
intact to avoid particulate embolism.10,29

After catheter removal the pulses at the puncture site and 
the distal part of the limb should be checked for signs of 
haematoma and distal ischaemia.29 The check for these 
complications should be performed every 5 min for the 
initial period of 30 min, then continued every 30 min for 1 h, 
and then hourly for 4 h.29,30

Conclusion
This article has provided information to the clinician about 
arterial line insertion. Indications, contra indications, 
anatomical landmarks, complications, and the equipment 
required is outlined in this article. 
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