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The single most effective method to reduce the risk, or spread of, infection is through good hand hygiene1

Refer to section below for full details on the prevention, identification, cause and management of CVAD associated complications.
•  Aseptic Non-touch technique (ANTT) or other standardised aseptic technique must be used whenever the catheter is accessed, or the dressing changed.2

• Use decision tree below to determine Standard-ANTT or Surgical-ANTT for CVAD dressing change.3

• All staff accessing or managing any VAD must have received training in Vascular Access Device (VAD) care and management and been assessed as competent to 
do so in line with their Trust and Health Board’s requirements.2

• Following initial training and competency assessment, all healthcare professionals accessing VAD’s are personally accountable for their actions and as such, must 
take part in appropriate learning and practice activities that maintain and develop their knowledge, skills, competence and performance4.

• The VAD site (e.g., Visual Infusion Phlebitis score, catheter / skin junction, CVAD skin tunnel, TIVAD, skin integrity etc) must be visually inspected and documented 
at least every shift1,2,5

• Educate patients with a CVAD / midline in situ in the community and caregivers to observe their VAD exit site daily and report any obvious signs of complications to 
their vascular access team2.

• Ensure dressings clean, dry and intact, assess skin integrity 2

60% - 90% of hospitalised patients require an IV catheter during their hospital stay,  
with an overall failure rate between 35% - 50% largely due to complications6

Introduction and Key Points

3

ANTT Risk Assessment

To determine Standard-ANTT or Surgical-ANTT for any given procedure consider the risks posed by:

Then ask...
Yes
No

Standard-ANTT
Surgical-ANTT

The procedure environment Number & size of Key-Parts & Key-Sites Operator competency

Procedure duration

“Is it technically simple to perform the procedure without touching Key-Parts?”

Level of invasiveness
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Vascular Access Device (VAD) definitions7

4

Peripheral intravenous cannula (PIVC):  
A catheter which terminates in the peripheral 
veins. PIVCs are often inserted in the veins 
of upper extremities or alternative locations 
(with / without ultrasound guidance).

Midline catheter (ML):  
A catheter intended for short to intermediate 
term use, inserted into a peripheral vein in 
the upper arm via the basilic, cephalic, or 
brachial vein. The catheter tip terminates in 
a large peripheral vein distal to the axilla, 
outside the thoracic cavity.

Peripherally inserted catheter (PICC):  
A peripherally inserted central catheter is 
a device (central venous catheter) that is 
placed in the peripheral veins and whose 
tip terminates in the veins of the central 
circulation (e.g. cavoatrial junction).

Non-tunnelled Central Venous 
Catheter (nt-CVC):  
A nt-CVC is a device (central venous 
catheter) that is directly inserted in the 
central veins whose tip terminates in 
the veins of the central circulation (e.g. 
cavoatrial junction).

Tunnelled Central Venous Catheter (t-CVC):  
A t-CVC is a device (central venous catheter) that 
is placed such that the skin entry site and the 
vein entry site are separated by a subcutaneous 
space (e.g., tunnel). The tip of the catheter 
terminates in the central veins of the circulation 
(e.g. cavoatrial junction). The catheter may or may 
not have a tissue ingrowth cuff.

Totally implanted venous access device:  
A TIVAD (or Ti-CVC) is a device (central venous 
catheter) that has a septum / chamber / reservoir 
[that requires percutaneous/needle access] and 
is implanted in a subcutaneous tissue/pocket 
attached to a catheter whose tip terminates 
in the central veins of the circulation (e.g. 
cavoatrial junction), also referred to as a port or 
implanted port.

Haemodialysis catheter (HDC):  
A HDC is a device (central venous catheter) 
designed to allow high flow rates to permit 
haemodialysis or apheresis. The catheter tip may 
be staggered or have a splitter tip to prevent 
blood mixing at the inflow and outflow portions. 
The catheter may be non-tunnelled or tunnelled, 
with or without a tissue ingrowth cuff.
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Complication Device Signs and Symptoms Cause Prevention Action

Infective phlebitis

Description: 
Inflammation 
of the intimal 
lining of the vein 
associated with a 
bacterial infection.

Also see Exit 
Site Infection

PIVC,  
Midline,  
CVAD,  
PICC

• Tracking

• Pain or tenderness

• Erythema

• Warmth

• Swelling

• Purulent discharge

• Fever

• Poor adherence to hand 
hygiene and patient 
skin asepsis

• Repalpating site after skin 
decontamination

• Poor adherence to ANTT 
(or other standardised 
technique) during 
insertion, administration or 
site maintenance

• Lack of appropriate 
securement and/or 
dressing of site

• Inadequate 
decontamination of hubs 
and connectors

• Haematogenous seeding 
from another site 
of infection

• Hand hygiene1,2,12

• Decontaminate skin for 
30 seconds with 2% 
Chlorhexidine Gluconate 
(CHG) in 70% alcohol 
(single use, sterile) and 
allow to air dry. 

• Adherence to ANTT 
(or other standardised 
technique) and not 
repalpating after skin 
decontamination

• Good securement to 
prevent pistoning of 
the device allowing 
microbial ingress.

• Scrubbing the hub for 15 
seconds and allowing to 
air dry1,2,10

• Regular assessment of 
the site, do not bandage 
a PIVC as this prevents 
observation, use a 
standardised VIP score.

• Provide education to the 
patient and caregivers.

• Document actions and 
patients’ response

• Educate patient to 
observe and report 
any adverse reactions 
for 48 hours post 
removal of device2.

Infective Phlebitis
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Complication Device Signs and Symptoms Cause Prevention Action

Mechanical  
Phlebitis

Description:  
A reaction  
associated with  
the placement of  
a VAD causing 
inflammation of the 
endothelial lining 
of the vein.

PIVC, 
Midline,  
PICC,  
non-tunnelled  
CVAD

• Tracking

• Pain or tenderness

• Erythema

• Warmth

• Swelling

• Trauma 
during insertion

• Poor securement 
causing 
movement 
of the device.

• Inappropriate 
site of placement 
(e.g., over bony 
prominences 
or in areas  
of flexion)

• Catheter 
diameter too 
big for the size 
of the vein (see 
Thrombosis also)

• Correct stabilisation 
of the device 

• Appropriate site 
for placement of 
device using smallest 
gauge catheter for 
intended therapy.

• Training and 
experienced healthcare 
professionals to 
insert VADs.

• Measure catheter to 
vein ratio to less than 
45%, where ultrasound 
is utilised2,11.

• Use ultrasound for  
insertion of Midlines,  
PICCs, tunnelled 
and non-tunnelled 
CVCs and for difficult 
to access patients 
requiring PIVCs. 

• Use Seldinger or 
modified Seldinger 
method for insertion. 
Advanced Seldinger 
technique can 
also be used for 
midline insertion.

• If immediately post insertion, 
treat by stabilising the VAD, 
applying heat, elevating the limb 
and monitoring for 24 hours post 
insertion: if signs and symptoms 
persist, remove device.

• At each shift change assess the 
site, do not bandage a PIVC as 
this prevents observation.

• Use a standardised 
phlebitis score.

• Provide education to the patient 
and caregivers to report any pain 
or redness at the site.

• Application of a warm compress

• Oral analgesia as required.

• Consider alternative securement.

• Remove device if 
clinically indicated.

• Document actions and 
patients’ response

• Educate patient to observe and 
report any adverse reactions for 
48 hours post removal

Mechanical Phlebitis
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Complication Device Signs and Symptoms Cause Prevention Action

Chemical / 
Infusional Phlebitis

Description:  
A reaction of the 
endothelial lining 
of the vein to the 
chemical composition 
of the infusate.

Also see Infiltration 
Extravasation

PIVC  
Midline

• Tracking

• Pain or tenderness

• Erythema

• Warmth

• Swelling

• Palpable cord

• Infusate solutions 
outside normal 
range (pH >5 or <9, 
Osmolarity greater 
than 600 mOsm/L

• Inadequate 
haemodilution due 
to VAD placed in too 
small a vein, with 
lower flow rate.

• Not allowing skin 
decontamination 
fluid to dry, this may 
then be tracked 
into the vein.

• Ensure therapy is 
suitable for peripheral 
administration.

• Smallest gauge 
catheter selected for 
intended therapy to 
facilitate adequate 
haemodilution.

• Allow skin 
preparation to dry.

• Regular assessment of the 
site, do not bandage as 
prevents observation, using a 
standardised VIP score.

• Provide education to the patient 
and caregivers to report any 
pain, stinging, burning, redness 
or swelling at the site.

• Use of a standardised 
phlebitis score.

• Provide education to the patient 
and caregivers.

• Remove device as per 
VIP score and when 
clinically indicated.

• Document actions and 
patients’ response

• Educate patient to observe and 
report any adverse reactions for  
48 hours post device removal.

Chemical / Infusional Phlebitis
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Complication Device Signs and Symptoms Cause Prevention Action

Catheter  
Lumen  
Infection

All VADs • Presents similar to 
a general infection 
with fevers, rigors  
and signs  
of sepsis. 

• There is often  
no outward  
sign of infection at 
the exit site. 

• The patient may 
have fevers and 
rigor within an hour 
after the catheter  
is flushed.

There are four 
recognised routes 
for contamination 
of catheters2.

1. Migration of 
organisms at the 
insertion site into 
the cutaneous 
catheter tract and 
along the surface 
of the catheter with 
colonisation of the 
catheter tip. 

2. Direct contamination 
of the catheter or 
catheter hub by 
contact with hands 
or contaminated 
fluids or devices.

3. Catheters 
may become 
haematogenously 
seeded from 
another focus 
of infection.

4. Rarely, infusate 
contamination might 
lead to catheter 
related infection. 

• Hand hygiene1,2,12

• Use of maximal barrier 
precautions, including 
sterile gloves on 
insertion1,2,13

• ANTT (or other  
standardised aseptic 
technique) during  
dressing changes and 
manipulation /  
administration 
through the VAD3. 

• Thorough examination  
of exit site on each  
access for any signs  
of exit site infection2

• Scrubbing the hub 15 
seconds, allow to air dry1,2,8

• Consider use of passive 
disinfection caps2

• Avoid routine exchange  
for CVADs2pS159.

• Consider CVAD  
exchange in the  
setting of an actual  
or suspected infection 
when there is limited 
vascular access2pS159.

• If the patient is having systemic  
anti-cancer therapy, then neutropenic 
sepsis needs to be excluded as 
a matter of urgency (See local 
neutropenic sepsis policy). 

• Take blood cultures from each lumen 
of the VAD and also peripherally: 
clearly label all as to their origin. 

• Exclude other sources of infection: 
e.g., local septic screen.

• Treat with parenteral antibiotics: 
catheter salvage as per local policy 
with catheter locking antimicrobial/
antiseptic solution2.

• Dependant on the clinical condition 
of the patient, the VAD may need to 
be removed: discuss with patient’s 
attending consultant or microbiology  
if required to decide on best timing  
for replacement2.

• If catheter related bacteraemia is 
suspected (pyrexia >380C, rigors)  
then manage as per hospital policy  
for catheter related bacteraemia2.

• Consider using the DRIPP  
surveillance tool available at:  
https://dripp.org.uk/Resources/

Catheter Lumen Infection
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Complication Device Signs and Symptoms Cause Prevention Action

Local Infection 

e.g. at 
catheter skin 
junction, VAD 
exit site, along 
skin tunnel, 
or within the 
TIVAD pocket.

All VAD’s

Can also  
present as 
infective 
phlebitis in  
a midline /  
PIVC or  
non- 
tunnelled  
PICC

Symptoms include: 

• erythema, 
oedema, at exit  
site, at port 
access site,  
and /or tracking 
along skin tunnel. 

• Tenderness, 
swelling, pain.

• Discharge, pus, 
exudate at exit 
site or within 
port pocket, 

• Pyrexia  
above 38.0˚C

• Reflects symptoms  
associated with  
infective phlebitis.

• Migration of  
organisms at  
the insertion 
site into the  
cutaneous  
catheter tract  
and along the 
surface of the 
catheter with 
colonisation 
of the 
catheter tip.

• Inadequate  
exit site 
dressing and  
technique.

• Poor ANTT 
during the 
manipulation 
of the device.

• Hand hygiene1,2,12

• Use maximal barrier 
precautions and Surgical-
ANTT technique (or other 
standardised aseptic 
technique) on insertion 
and use of Standard-ANTT 
(or other standardised 
aseptic technique)  during 
manipulation of the 
catheter1,2,3,13

• Thorough examination, 
including palpation of exit 
site on each visit for any 
signs of exit site infection.

• Decontaminate skin for  
30 seconds with 2% CHG 
in 70% alcohol (single use, 
sterile) and allow to air dry, 
at the VAD site prior to 
placement and as part of 
routine site care 1,2,14.

• Use chlorhexidine-
impregnated dressings 
for all short term, non-
tunnelled CVADs and 
arterial lines for patients 
18 years and older2.

• Swab exit site for culture and sensitivity 
and take full set of bloods including blood 
cultures if systemic symptoms e.g., fever  
or in case of suspected sepsis.

• Culture the reservoir contents of a TIVAD 
and the catheter tip when it is removed 
for suspected CABSI. It is advised that 
the TIVAD is not accessed if a pocket 
infection is suspected.

• After swabs have been taken commence 
appropriate systemic antibiotics as 
per local antibiotic policy (oral or 
intravenous dependant on the patient’s 
clinical situation).

• Do not remove a functioning CVAD solely 
on suspicion of infection, when there is no 
other confirmatory evidence of catheter-
related infection other than an elevation 
in core body temperature. Remove the 
CVAD if there is clinical deterioration or 
persisting or relapsing bacteraemia2

• Observe exit site at each shift change and 
document findings. Increase frequency of 
exit site dressings as clinically indicated 
and document actions.

• If catheter related bacteraemia is 
suspected (pyrexia >38OC, rigors) then 
manage as per hospital policy for catheter 
related bacteraemia

Local Infection
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Complication Device Signs and Symptoms Cause Prevention Action

Catheter associated 
Upper Extremity 
Venous Thrombosis 
(UEVT)

All CVADs 
and Midlines

• Swelling or pain in 
the hand, upper 
limb, on the side of 
catheter insertion,

• Pain or raised 
collateral circulation 
on the chest or neck. 

• Pain may be felt 
in the axilla and/
or shoulder and 
swelling may extend 
to the lower arm.

• Skin discolouration 
or raised collateral 
circulation on chest.

• Sensation changes 
in arm / hand on 
side of catheter

• Increased 
circumference of arm

• Leakage at the skin/
device junction

• Size of catheter: 
Catheter diameter 
too large for the size 
of the vein in which 
it is placed9.

• Fibrin sheath 
formation around the 
catheter can result 
in the formation of 
a blood clot.

• Incorrect position of 
the catheter tip

• PICC placement 
in an arm where 
thrombophlebitis is 
already present

• Full venous assessment 
before insertion to 
check vein patency  
and measure catheter 
to vein ratio of less  
than 45%2pS162, 15.

• Use of smallest 
possible catheter 
diameter, avoid multi 
lumencatheters if 
possible,depending on 
patienttherapy needs1,2.

• Correct tip position at 
Cavo-atrial Junction2

• Placement of a device 
appropriate to the 
patient’s therapy needs 
and co-morbidities2

• Prophylactic 
anticoagulation for 
UEVT prevention is not 
recommended2.

• Refer for colour-flow 
Doppler ultrasound2pS163.

• Do not remove a CVAD 
in the presence of UEVT 
when the catheter is 
correctly positioned, 
functional, and clinically 
required2pS163.

• Treat UEVT with 
anticoagulant medication 
for at least 3 months or as 
per hospital policy2pS163

• Effectiveness of 
thrombolytic therapy is 
often dependent on the 
size of the clot and area 
of impaired circulation.

• Recognize that bacteria 
may adhere to thrombi 
in and around the CVAD 
and increase the risk of 
potential infection.

Catheter associated Upper Extremity Venous Thrombosis (UEVT)
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Complication Device Signs and Symptoms Cause Prevention Action

Catheter 
migration 
/malposition

All CVADs • Dacron cuff 
visible outside 
skin tunnel and/or 
increased external 
catheter length.

• ‘Ear gurgling’ when 
catheter is flushed.

• Arrhythmias, 
headache / chest / 
back / shoulder pain 
with infusion

• Signs of 
extravasation

• Ipsilateral 
extremity oedema

• Secondary intravascular 
malposition of CVADs, also 
known as tip migration, can 
occur at any time during 
the dwell and is related 
to sporadic changes in 
intrathoracic pressure (e.g., 
coughing, vomiting); original 
tip located high in the SVC; 
DVT; congestive heart failure; 
neck or arm movement; and 
positive pressure ventilation.

• Forceful flushing

• Inadequate securement 
of the device 

• Disconnection of 
securement device.

• Incorrect removal 
of dressings.

• Adequate 
securement 
of catheter 

• Patient and staff 
education on best 
practice guidelines

• Never re-advance a catheter 
that has migrated externally.

• CXR or ECG tip confirmation 
on CVAD placement to 
confirm correct tip position. 
Repeat CXR should 
migration be suspected or 
occur after placement. 

• If the CVAD tip is not in the 
correct position (e.g., the tip 
is not in the lower third of the 
superior vena cava (SVC) at 
the cavo-atrial junction (CAJ) 
or in the upper right atrium 
(RA) it should be replaced.

Catheter Migration / Malposition
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Complication Device Signs and Symptoms Cause Prevention Action

Persistent  
withdrawal  
occlusion  
(PWO)

All CVADs 
and Midlines

The inability to aspirate 
blood, but still able to 
instil fluid

• Malposition of  
catheter tip  
due to incorrect  
placement or  
migration after  
placement

• Catheter tip  
abutting the  
vein wall  
restricting  
aspiration.

• Fibrin sheath  
around  
catheter tip.

• Pinch off  
syndrome  
(if subclavian  
placement)

• Placement of 
catheter tip at  
cavo-atrial junction.

• Correct securement to 
prevent migration.

• Routine flushing 
of catheter as per 
manufacturers IFU 
with correct flushing 
technique (push/
pause and positive 
pressure) when 
disconnecting syringe 
after flushing the 
catheter, or removing a 
port needle.

• Ensure VAD is always 
flushed with 0.9% 
sodium chloride 
after any attempt to 
aspirate blood

• PWO Can lead to 
complete occlusion so 
treat early.

• Get patient to change position/cough 
to alter intrathoracic pressure and alter 
tip position. 

• If subclavian insertion, ask patient to lift 
arm on side of catheter placement to 
exclude ‘pinch off’ syndrome.

• Confirm correct tip position on chest 
X-ray / Fluoroscopy before use of VAD

• Challenge affected lumen with 250mls 
normal saline over 15 minutes via a 
pump to test for patency. (Caution in 
fluid/sodium restricted patients)

• Do not use VAD for drug administration if 
patency cannot be confirmed

• Use of thrombolytic agents to disperse 
fibrin sheath as per hospital policy or 
consider infusion if this fails2

• Removal / replacement of the catheter 
may be required2.

• Request support from vascular access 
service, if available

• Consider discussion with IR for 
a lineogram.

Persistent Withdrawal Occlusion (PWO)
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Complication Device Signs and Symptoms Cause Prevention Action

Complete  
catheter  
Occlusion

All CVADs The inability to both 
aspirate blood and 
infuse fluid.

• Possible thrombus 
formation within 
catheter lumen, 
the catheter can 
become blocked 
if not correctly or 
adequately flushed, 
especially after 
blood sampling.

• Solution precipitate, 
the catheter can 
become blocked 
if fluids are 
incompatible.

• The catheter  
is kinked.

• Catheter migration: 
The catheter 
tip is in the 
incorrect position.

• Use proper flushing  
and locking  
procedures2  
(i.e. Push / pause 
positive pressure 
technique when 
disconnecting  
syringes)

• Assess VAD patency 
by aspirating for 
blood return and 
flush each lumen 
prior to administering 
any solution2.

• Effective flushing 
of VAD between 
and after drug 
administration, or 
blood sampling to 
prevent build-up 
of precipitate in 
catheter lumen.

• Manipulation of clamp and site to check 
line is not kinked or clamped.

• Consider replacing needle free device 
and dressing in case of kinking of 
the catheter using ANTT or other 
standardised technique.

• Gently attempt to flush with saline using 
push/pull technique, always with a 10ml 
syringe, NEVER use force to flush a 
catheter as this can result in catheter 
fracture and potential embolus.

• Confirm correct tip position on 
chest X-ray. 

• Use of thrombolytic agent (as per 
hospital policy) using either 3-way tap 
technique or bolus to instil thrombolytic 
agent or to dissolve precipitate16.

• Consider discussion with Interventional 
Radiology for a lineogram.

• Removal / replacement of the catheter 
may be required.

• Recognize that bacteria may adhere 
to thrombi in and around the CVAD, 
increasing the risk of potential infection. 

Complete Catheter Occlusion
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Complication Device Signs and Symptoms Cause Prevention Action

Compartment  
Syndrome

PIVC,  
PICC, 
Midline

• More prevalent 
in PICC’s 
placed in the 
antecubital fossa. 

• Hand/arm:  
Numb, tingling  
& cyanosed.

• Occurs within 
24 hours of 
PICC insertion.

• Fluid accumulating in 
the tissue can lead to 
nerve compression 
injuries. Fluid can 
originate from infiltrated 
IV solutions, hematoma, 
and oedema 
associated with the 
inflammatory process 
of phlebitis and 
thrombophlebitis2.

• Structures at risk: 
median and ulnar 
nerves; radial and 
ulnar arteries.

• Use ultrasound 
for placement 
to prevent 
inadvertent 
puncture of artery.

• Treatment is ESSENTIAL and 
URGENT for surgical relief 
of pressure.

• Use appropriate means to control 
bleeding at attempted and 
successful sites to reduce the risk 
of hematoma that can lead to nerve 
injury due to compression2.

• Urgent decompression is required 
to prevent severe ischaemia.

• Early referral for assessment as per 
hospital policy (i.e. orthopaedics/
plastics team) and continuous 
compartment pressure monitoring 
are required.

Compartment Syndrome
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Complication Device Signs and Symptoms Cause Prevention Action

Infiltration and 
Extravasation

Definition:

Infiltration: 
inadvertent 
administration 
of non-vesicant 
medication or 
solution into the 
surrounding 
subcutaneous 
or subdermal 
tissue instead 
of the intended 
vascular pathway4.

Extravasation: 
inadvertent 
administration 
of vesicant 
medication or 
solution into the 
surrounding 
subcutaneous 
or subdermal 
tissue instead 
of the intended 
vascular pathway4.

All VAD’s Infiltration / Extravasation  
should be suspected if any  
of these symptoms 
are present:

• Evidence of induration, 
erythema, swelling, 
altered sensation, 
tightness of the skin or 
leakage around a PIVC 
site, at exit site or along 
skin tunnel of CVAD at 
exit site or around TIVAD 
insertion pocket2

• The patient complains of 
burning, stinging, pain 
or any acute change 
around the VAD site,  
entry or exit site of a 
CVAD, along any part of 
the skin tunnelled section 
or around the site of an 
implanted TIVAD2

• Patients may be at higher 
risk due to sedation, 
altered sensation, mental 
status or cognition 
require frequent 
monitoring of the site2

• Catheter  
fracture 
in the skin  
tunnel

• Dislodgement  
of PIVC or  
TIVAD needle

• Inadequate 
securement 
or bandaging  
of site.

• Venous 
thrombosis 
or stenosis 
proximal to 
insertion site

• Fibrin sheath 
formation 
along the 
catheter to 
the exit site

• Provide education 
to patients, 
caregivers and 
healthcare 
professions. 

• Always use a 
10ml syringe or 
larger - do not 
apply force flush if 
resistance felt

• Assess ability to 
aspirate blood 
return and no 
resistance 
to flushing 
prior to use. 

• Correct 
positioning of 
TIVAD needle

• Adequate 
anchorage of 
TIVAD needle

• Confirmation of 
catheter patency 
(using 0.9% 
sodium chloride or 
other compatible 
fluid), before use

• Provide education to the patient and 
caregivers to report any pain at the site.

• Early recognition and prompt 
management is vital.

• Immediately stop the infusion and initiate 
appropriate interventions according to 
your Trust extravasation policy2.

• General Principles: 2pS143

 - Aspirate if possible (do not aspirate 
contrast media)

 - Do not flush VAD.

 - Assess site, outline the 
area suspected.

 - Avoid pressure to the site.

 - Elevate limb (if appropriate) .

 - Photograph the area.

 - Estimate the volume of solution 
infiltrated / extravasated.

 - Remove VAD once the appropriate 
intervention has been initiated and 
keep for investigation (if appropriate)

 - Do not use affected extremity 
for subsequent VAD insertion 
wherever possible.

• Extravasation of a vesicant drug must be 
treated as a medical emergency.

Infiltration and Extravasation
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NIVAS Infiltration and Extravasation Strategy
Prevention 
Safe IV therapy administration and vascular access practice is essential to preventing infiltration and extravasation 
occurring in the first instance. All healthcare professionals involved in the delivery of intravenous therapies and the use 
of vascular access devices should be aware of the preventative measures associated with infiltration and extravasation, 
vessel health and preservation and the principles of vascular access.

Recognition 
Recognising the early stages of extravasation is vital, early diagnosis can reduce the amount of damage done to 
the patient’s tissue. 

Treatment 
Early intervention and treatment to reduce or stop tissue damage. Hot or cold compress, injectable antidotes, tissue 
wash out and referral to plastics should be considered as part of the treatment pathway for extravasation. 

Follow-up 
Ensure the patient is followed up the appropriate department, either IVAS, Plastics or tissue viability and supported. 
Clinical photography should be used to continuously document the extravasation injury. The patient may need 
psychological support depending on the extent of the injury. Social support may also be necessary on discharge.

Reporting 
Standardised local incident reporting of the infiltration and extravasation should be undertaken.
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Complication Device Signs and Symptoms Cause Prevention Action

Catheter fracture / 
Air embolus / 
Catheter embolus

All VAD’s • Damage to the 
catheter may be 
visible, such as 
fluid leaking out 
or air bubbles 
in syringe if 
withdrawing fluid2.

• If embolised, 
patient may 
looks unwell 
with obvious 
signs of shock2

• Extreme shortness 
of breath or 
cyanosis, 
hypotension, 
tachycardia2

• Be aware of 
catheter pinch-
off and potential 
for fracture if 
catheter has 
been inserted via 
subclavian vein2.

• Re-sheathing 
of PIVC stylet 
during insertion2

• Damage to 
CVAD caused by 
forceful flushing.

• Incorrect CVAD 
removal technique

• Use of scissors  
or blades.

• Non-priming of 
extension sets.

• Using a non-power 
rated catheter for 
CT/MRI injection2.

• Never re-sheath a stylete2

• Avoid frequent bending or 
friction against the catheter 
(e.g., rotate location pf 
integrated clamp/s)2.

• Don’t pull or stretch CVAD 
during removal, if resistance 
felt on removing catheter 
STOP, rest, relax, heat, 
0.9% sodium chloride  flush 
and then restart slowly.

• Tunnelled CVCs to be 
removed by experienced 
practitioner (cut down) 

• No syringes smaller than

• 10ml for assessing patency. 

• Do not forcibly push against 
resistance2.

• Limit contrast power 
injections to VAD and 
add-on devices with 
labelled indication for 
power injection2

• No scissors!

• External fracture of a CVAD: 
Immediately kink / clamp line 
and tape securely using sterile 
tape or dressing2

• Stop infusions and label ‘Do Not 
Use’ while awaiting referral for 
intervention2. 

• Recognise signs and symptoms 
of “pinch off” syndrome in patients 
with subclavian veins.2pS157

• If Embolism suspected, treat 
as medical emergency, 
place patient on left side in 
Trendelenburg position (unless 
contraindicated (i.e., cranial 
pressure, eye surgery, cardiac 
and respiratory disease) and 
apply pressure to limb or 
consider applying a tourniquet 
above the site2.

• Internal fracture will require 
referral to surgery or 
interventional radiology2.

• Keep patient calm and stay with 
patient until help arrives.

• Document as per Trust policy 
for patient safety incident.

Catheter fracture / Air embolus / Catheter embolus
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Complication Device Signs and Symptoms Cause Prevention Action

Medical 
Adhesive 
Related Skin 
Injury: (MARSI)

All Devices • Blistering

• Skin Excoriation

• Itching

• Redness

• Blanching

• Stripping

• Skin tears – partial 
or full thickness

• Skin irritation  
due to 
inadequate 
time interval 
between skin 
cleansing with 
chlorhexidine 
& alcohol 
solution and 
application of  
the Transparent 
Semipermeable  
Membrane  
dressing17.

• If the alcohol 
solution is not 
allowed to 
completely dry 
it increases the 
risk of causing 
a chemical 
skin burn 
underneath the 
TSM dressing2

• Sensitivity to  
skin preparation,  
TSM dressing, 
adhesive glue 
on anchorage 
device etc2,17

• Identify patients 
at risk and take 
precautions with 
site care 9eg 
malnutrition, 
dehydration, 
elderly/neonates, 
dermatologic 
conditions, low/
high humidity, 
radiation therapy, 
medications i.e., 
chemotherapy, 
anti-inflammatories, 
including long term 
corticosteroid use, 
anticoagulants)17

• Correct dressing 
technique: allowing 
a minimum 30 
seconds for the 
Chlorhexidine 
Gluconate 2% 
in 70% alcohol 
to air dry1.

• Risk assessment 
of each individual 
case to determine 
allergy status2

• Educate staff/caregivers on appropriate 
application of skin decontamination, 
atraumatic application/removal of dressings 
and to assess VAD sites for signs and 
symptoms of skin injury 2pS168,17

• Rule out infiltration/extravasation, 
thrombophlebitis and other skin conditions 
(e.g. eczema, impetigo)17

• Apply protective barrier film at all dressing 
change, particularly for high risk patients2.

• Alternative non-alcoholic cleansing agent 
(saline to clean followed by application of 
Povidone iodine spray)2

• If skin flap present, approximate viable skin 
flap edges prior to dressing application17

• Consider use of sterile, medical adhesive 
removal product to minimise discomfort 
and skin damage associated with removal 
of dressing 2,10,17

• Alternative dressings as per hospital policy. 

• Discuss with tissue viability. 

• If an occlusive dressing is used the dressing 
must be changed every 24 hours1, 5

• Consider anti-inflammatory, anti-pruritic, 
antihistamine and/or analgesia; cool 
compress (applied on top of dressing) 1,17

Medical Adhesive Related Skin Injury: (MARSI)
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