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Introduction 
 
 

This document outlines the standard required within University Hospitals of 
Leicester, Leicester Children’s Hospital policy for the safe insertion and care of   
central lines. It is complimentary to the UHL Vascular Access UHL Policy 
(Trust ref B13/2010) and does not supersede it. 

 
 

Scope 
 

This policy applies to all Healthcare Professionals working within Leicester 
Children’s 
Hospital who insert or care for centrally inserted access devices. 

 
This applies to all patients treated within the Leicester Children’s Hospital (Leicester 

Royal Infirmary, and Paediatric Intensive Care Unit, Glenfield). 

http://insitetogether.xuhl-tr.nhs.uk/pag/pagdocuments/Vascular%20Access%20UHL%20Policy.pdf
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Preventing Central Line Associated Blood Stream Infection (CLABSI) 
 

 

A Central line associated blood stream infection (CLABSI) is a blood stream 
infection that occurs in a patient with a central line or within 48 hours after 

removal of that line and where no other source of infection is detected (see 
Appendix I). CLABSIs increase morbidity and costs to an ICU. CLABSIs 

increase the risk of death by 25% amongst ICU patients. 

 
CLABSIs can be prevented by changing technical practices during the 
insertion and maintenance of lines and encouraging a culture where such 

practice is actively endorsed. The Michigan‐Keystone project demonstrated 
that CLABSIs reduced from a rate of 7.7 to 1.4 per 1000 patient days when 

such practices were adhered to. 

 
In England, a similar project called Matching Michigan aimed to minimise 
CLABSI  rates in adult and paediatric ICUs to at least the mean level of 1.4 

infections per 1000 CVC‐patient days. In adult ICUs, the mean CLABSI rate 

decreased from 3.7 to 1.48   per 1000 CVC‐patient days (p<0.0001). In 
Paediatric ICUs, the mean CLABSI rate decreased from 5.65 to 2.89 per 1000 

CVC‐patient days (p<0.625). 

 
Care bundles have been shown to reduce CLABSI rates irrespective of the 
variations between them. Furthermore, CLABSI rates are decreased when a 

unit has a bundle policy, monitors compliance with it, and there is a 95% or 

greater compliance with the bundle. Monitoring of adherence to the care 
bundles and feeding the results back to the unit in real time, increases 

compliance to local policies and leads to a sustained decrease in CLABSI 
rates. Central line care bundles should focus on the maintenance of as well 

as the insertion of central lines. Center’s that do not implement maintenance 

care bundles do not show a significant decrease in CLABSIs. In 2014, the 
CLABSI rate for paediatric cardiac ICU was 2.4 infections per 1000 line days. 

 

We would like to reduce our CLABSI rates to 1 line infection per 1000 line 

days through the implementation, monitoring and compliance of care 
bundles for the insertion and maintenance of central lines in PICU. 
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Definition of Central Lines and Central Line Days 
 
 

 
A Central line is an intravascular catheter that terminates at or close to the 

heart or in one of the great vessels which is used for infusion, withdrawal of 

blood, or haemodynamic monitoring. 

 
For the purposes of this guideline and audit, the following are considered great 

vessels; 

 

 

 Aorta  Pulmonary 

Vein 

 SVC/IVC  Brachiocephalic 

Veins 

 Internal 

Jugular 

Vein 

 Femoral 

Vein 

 Subclavian 

Veins 

 External/Common 

Iliac Veins 

 Umbilical 

Artery 

 Umbilical 

Vein 

  

 

Examples of a central line; 

 

Femoral Venous Line PICC Line Left Atrial Line 

 
The following are not considered central lines; 
 

ECMO lines Femoral arterial catheters 

Intra‐aortic balloon pump (IABP) Haemodialysis reliable outflow 
dialysis catheters 

 
 

 
 
Central Line Days are used to compare morbidity and mortality related to 
central lines.  Patients with >2 central lines only get counted as having 1 
central line day.  Central line days for patients with tunnelled or implanted 
central lines begin recording from the 1st day it is accessed. 
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Care Bundle for Insertion of the central line 
 
 

This section outlines the essential components of the care bundle for the 
insertion of central lines.  Supporting information and evidence for these 

components can be found in the references and appendices section. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insertion training for all 
providers 

Pre‐filled insertion 
trolley 

 
 
 
 

Hand Hygiene Maximal Sterile Barrier 
Precautions for 
providers and patients 

 
 
 

Chlorhexidine 
Gluconate (CHG) scrub 
and no topical iodine to 
prepare clean skin 

Insertion checklist with 
staff empowerment to 
stop non‐compliant 
procedure 
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Insertion training for all providers                                    

All staff performing or assisting with the procedure must 

receive appropriate training. 

Training opportunities: 

Induction, Simulation training, Ward based teaching 

Training will address (see appendices): 
o Hand Hygiene, Aseptic non touch technique 

(ANTT), Sterile Zones 

o Indications and safe insertion of central lines 

(including USS guidance as the gold standard) 

o Device fixation using non‐silk suture 

o Safe disposal of sharps 

o Semipermeable transparent dressings 

o Use of smart‐sites (Bionector
©

) and flushing 

technique 

o Documentation and care planning 

 

Hand Hygiene 

 
Strict adherence to UHL guidelines for hand hygiene 

Hand hygiene before/after palpating catheter insertion sites                  

Do not palpate the insertion site after the skin has been 

cleaned, unless aseptic technique is maintained 

Hand hygiene before and after inserting, replacing, 

accessing, repairing or dressing the central line 

 

 

 
Chlorhexidine Gluconate (CHG) scrub to prepare clean skin 

Prepare clean skin with Chloraprep
© 

(2% CHG and 70% 
isopropyl alcohol) before central venous catheter and allow to 
dry for 30 seconds. 

 If there is a contraindication to chlorhexidine, use 5‐7.5% 

povidone iodine (betadine) 

Do not use topical antibiotic ointment or creams on 

insertion sites (except dialysis catheters) due to risk of 

antimicrobial resistance and fungal infections. 

 

 

 

 

 

 

 

 

 

 

Pre-filed insertion trolley 

 Pre-packed central line insertion trolley will 

always be available on PICU. 

 This should be checked and the trolley sealed 

at the start of every nursing shift 

 It is the responsibility of the team inserting the 

line to ensure the trolley is restocked once the 

procedure has finished 

 

 

 

 

Maximal Sterile Barrier Precautions for providers and 

patients 

 

 1st and 2
nd

 Operators: Cap, mask, sterile gown, 

sterile gloves (and eye/face protection if there is 

a risk of splashing with body fluids) 

 Other staff/observers: cap, apron and mask. 

 Patient: full body drape. 

 Environment: close curtains, protective sleeve 

over ultrasound probe ‘sterile zone’ (connecting 

patient, clinician, equipment trolley) open central 

line pack only at the last moment 

 

 

 

Insertion checklist with staff empowerment to stop non‐ 

compliant procedure 

 Purpose of the checklist is to ensure that there is 

adherence to correct insertion procedures 

 A member of staff should be assigned to observe 

the procedure 

 The procedure MUST be stopped if any element of 

the checklist is not complied with 

 The central Line Insertion Checklist can be found 

in appendix II 

 The completed checklist should be filed in the 

patient’s medical notes 
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Care Bundle for Maintenance of the central line 
 
 

This section outlines the essential components of the care bundle for the 
maintenance of central lines. Supporting information and evidence is outlined 

in the references section. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Daily Ward Round 
Discussions 

Standardised dressing, 
cap, and tubing change, 
procedures, timing 

 
 
 

Regular assessment of 
dressing to assure 
clean, dry and occlusive 

Daily Antiseptic bathing 
and linen changes 

 
 
 
 

Standardised access 
procedure 

Maintenance training 
for all providers 
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Maintenance Training for all providers                                
All staff performing or assisting with access procedure 

must receive appropriate training. 

Training opportunities and documented progress must be 

discussed every 6 ‐ 12 months with a clinical supervisor. 

Training will address: 

o Hand Hygiene, Aseptic non touch technique 
(ANTT) 

o RAID and VIP (Phlebitis score) assessment 

o How to access, flush and lock central lines safely 

o Appropriate use of dressings, Bionector
© 

and 

tubing 

Daily Ward Round Discussion and documentation 

 

Regular assessment of dressing to 

assure clean/dry/occlusive 

 Use sterile transparent semi permeable dressing 

(Tegaderm).  A sterile Tegaderm pad if oozing or 

bleeding (replace after 24 hours) 

 Replace the dressing it is damp, loosened or visibly 

soiled. 

 Change intact transparent dressings every 3 days            

 Maintain hand hygiene before and after dressing the 

central line Prepare clean skin with Chloraprep
© 

during 

dressing changes and allow to dry for 30 seconds.   

 If there is a contraindication to chlorhexidine, use 

betadine    Document assessment of dressing using 

Maintenance Care Bundle 

Standardised access procedure (see appendices) 

 

 Maintain hand hygiene before and after accessing the 
central line. 

 Maintain ANTT technique (including gloves and apron) 
throughout procedure 

 Use 2% CHG in 70% isopropyl alcohol cloth to ‘Scrub 
the Hub’ (30 seconds to scrub and 30 seconds to dry) 

 Access the port only with sterile devices 

 Do not disconnect giving sets other than for disposal 

 Follow UHL guideline for accessing, flushing and 
locking central lines

Daily MDT Ward Round Discussion 

Discuss the RAID assessment (Required, Appropriate, Infection 

(VIP or Phlebitis score), Dressing), measurement of PICC (to 

monitor if the line has dislodged), bundle compliance/breaches                                        

Lines should not be changed routinely                                                    

Only take blood cultures should where there are clinical concerns 

o Document MDT discussions using Maintenance 

Care Bundle Checklist 

 

Daily antiseptic bathing and linen changes                     

Daily Stellisept® bathing for all patients unless allergy or 

advised by Infection Prevention                                                                      

Octenisan® as a second line alternative in children  

TDS/QDS Nasal Mupirocin 

Change linen daily          

 

Standardised dressing, cap, and tubing change, 

procedures, and timing 

All dressing/cap/tubing changes and procedures must 

be done in compliance with ANTT 

Dressings 

 Use sterile transparent dressing (Tegaderm).  If oozing or 
bleeding sterile tegaderm pad can be used (replace after 24 
hours) 

 Change sterile dressings when soiled or at least every 3 
days. 

 Scrub surrounding skin with Chloraprep
®
 before changing 

dressings. 

 Apply friction using up and down, back and forth, then 
circular strokes for30 seconds (2 minutes for femoral site).  
Allow to completely dry. 

 Use a Bionector
®
 on all lines except for CVP monitoring 

 Change Bionectors
®
 every 3 days 

 Use 2% CHG in 70% isopropyl alcohol cloth to ‘Scrub the 
Hub’ (30 seconds to scrub, 30 seconds to dry) 

 Change tubing 

o Every 12 hours, or every second bag of the same 
product, for blood products * 

o Every 24 hours if used lipid infusions* 

o Every 72 hours if used for crystalloid products* 

 Change transducer sets every 72 hours* 

 Prevent occlusions by changing empty IV bags 
immediately.  Flush and lock the line as indicated. 

*Change sooner if manufacturer indication states 

 Document date dressing/cap/tubing was changed and when next to 
be changed using Maintenance Care Bundle Checklist



 Page 11 of 33 
Title: Insertion & Maintenance of Central Lines   
V: 2 Approved by: PICU Clinical Practice Group: February 2020 Next Review: February 2023 
Trust Ref No:  C112/2016   
NB: Paper copies of this document may not be most recent version. The definitive version is held in the policy and guidelines library. 
 

 

 

Education & Training 
 

All staff performing or assisting with access procedure must receive appropriate 

training. 

Training opportunities and documented progress must be discussed every 6 ‐ 12 months 

with a clinical supervisor. 
 

 
 

Monitoring & Audit Criteria 
 
 

1. Compliance to the Insertion and maintenance care bundles should be 

monitored and fed back to the team in real time. 

2. Central line associated blood stream infections (CLABSIs) should be 

identified and reported (Appendix IV). 

3. Reporting should be done through DATIX and an in depth review should 
identify if correct procedures were followed. 

4. If the policy was followed, a change in the policy to reduce CLABSIs 

should be considered. 
 
 
 

Key Performance 
Indicator 

Method of 
Assessment 

Frequency Lead 

 
Infection rate 

Number of 
infections 
per 1000 central 
line 
days. 

Annual review with 
rolling real time 
monitoring 

 

 
Central Line 
Insertion 
BundleCompliance 

 
Review of 
Central Line 
InsertionChecklis
t Forms 

 
Bimonthly 

 

 
Central Line 
Maintenance bundle 
compliance 

 
Review of Central 
Line Maintenance 
Checklist Forms 

 
Bimonthly 
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 Legal and liability statement 
 
 
The Trust recognises the diversity of the local community it serves. Our aim 
therefore is to provide a safe environment free from discrimination and treat all 
individuals fairly with dignity and appropriately according to their needs.  
As part of its development, this policy and its impact on equality have been 
reviewed and no detriment was identified. 

 

CONTACT AND REVIEW DETAILS 
Guideline Lead (Name and Title) 
Lauren Maughan – Senior Sister/Charge Nurse 

Executive Lead 
Chief Nurse 

Details of Changes made during review: 
Pg. 5 & 7 removed reference to use of 0.5%CHG in patients <2 months of age 
Pg. 7 Change transparent dressing every 3 days instead of every 7 days 
Removed Appendix: Central line trolley checklist 
Appendix III- Central line insertion checklist  
Added reference to checking guidewire integrity and length after the procedure  
Removed – restock central line box 
Removed date of removal documentation from checklist 
Appendix IV- How to insert a central line 
Amended H. Fixation & Dressings, now states replace after 24 hours (previously 24-48 hours) 
Added I. Post procedure – check integrity of guidewire 
Removed reference to refilling trolley 
Section J. Documentation – Added reference to line insertion sticker 
Appendix V  
Added flow chart 
Section c – added consideration of use of unfractionated heparin infusion 
Appendix VII 
Section E. Venous thrombosis- Treatment to now include unfractionated heparin or s/c low 
molecular weight heparin 
Appendix VIII 
Removed reference to 50mg Vial 
Added – Following reconstitution, Alteplase should be administered without further dilution 
Removed reference to pre- filled syringes 
Update 05/03/2020 – Added to flow chart - 

Heparinised Saline 10units/ml only if line not being accessed for more than 8 hours 
*For <5kg, complex cardiac children or high risk for thrombosis -Heparin 10u/kg until CVL insitu 
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Appendix I: Central Line Associated Blood Stream Infection (CLABSI) 
 

 
Bloodstream infection (BSI) 

 

Adults Paediatrics(<13yrs) 
 

Meets one of the following criteria: 
 

Meets one of the following criteria: 

a) A recognised pathogen from at least one 
blood culture 

a) A recognised pathogen from at least one 
blood culture 

b) A common skin microorganism* from 2 
blood cultures drawn on separate occasions 
and taken within a 48hr period 

AND 

The patient has at least ONE symptom of 
fever >38oC, chills or hypotension 

b) A common skin microorganism* from 2 
blood cultures drawn on separate occasions 
and taken within a 48hr period 

AND 

The patient has at least TWO symptoms of 

paediatric SIRS1: fever >38.5oC <36oC, tachycardia 
(bradycardia for <1yr), elevated respiratory rate, 
elevated/depressed leukocytes 

 
Neonates(<28days) 

 

Meets one of the following criteria: 

 
 

a) A recognised pathogen from at least one blood culture or CSF 

 
 
 

OR 

 

b) A common skin microorganism* is cultured from blood or catheter tip 

AND 

patient has ONE of: C‐reactive protein >2.0 mg/dL, immature/total neutrophil ratio (I/T 
ratio) >0.2, leukocytes <5/nL, platelets <100/nL 

AND At least TWO of temperature >38 or <36.5 °C or temperature instability, tachycardia or 
bradycardia, apnoea, extended recapillarisation time, metabolic acidosis, hyperglycaemia, 
other sign of BSI such as apathy 

 

*coagulase‐negative staphylococci, Micrococcus sp., Propionibacterium acnes, Bacillus sp., Corynebacterium sp 

 
Central Line associated bloodstream infection 

 

A. Central Line‐associated BSI (CLABSI) 
 

 

Meets the following criteria: 

 a) One of the criteria for bloodstream infection 

AND b)   The presence of one or more central venous catheters at the time of the positive blood 
culture, or CVC removed within 48 hours before positive blood cultures. The catheter 
should have been in place for at least 48 hours. 

AND c) The signs and symptoms, and the positive laboratory results, including pathogen cultured 
from the blood, are not primarily related to an infection at another site 
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B. Catheter‐related BSI (CRBSI) 
 

 

Meets the following criteria: 

 a) One of the criteria for bloodstream infection 

AND b)   The presence of one or more central venous catheters at the time of the blood culture, or 
CVC removed within 48 hrs before cultures 

AND c) One of the following*: 

I) quantitative CVC culture 103 CFU/ml or semi‐quantitative CVC culture > 15 CFU 

II) quantitative blood culture ratio CVC blood sample/peripheral blood sample> 5 
III) differential delay of positivity of blood cultures: CVC blood sample culture positive 2 

hours or more before peripheral blood culture (blood samples drawn at the same 
time) 

IV) positive culture with the same micro‐organism from pus from insertion site 
V) symptoms improve within 48hr of removal of CVC 

 
*ECDC definition 

 

Paediatric Systemic Inflammatory Response Syndrome: 
 

The presence of at least TWO of the following four criteria (one of which must be 

abnormal temperature or leukocyte count): 

Core temperature of >38.5 or <36 degrees Celsius 

Leukocyte count elevated or depressed for age (not secondary to chemotherapy 
induced leukopenia) or >10% immature neutrophils 

Tachycardia defined as a mean heart rate >2SD above normal for age in the 

absence of external stimulus, chronotropic drugs or painful stimuli OR for children 
<1 year old 

Bradycardia defined as a mean heart rate <10th percentile for age in the absence 

of external vagal stimuli, beta blocker drugs or congenital heart disease 

Mean respiratory rate >2SD above normal for age or mechanical ventilation for an 
acute process not related to underlying neuromuscular disease or receipt of 

general anaesthesia. 
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Appendix II: Paediatric Central Line Insertion Checklist 

UHL Number: 

Name: 

 Date of Birth: 
 

This checklist should be completed by an observer and filed in the patient’s medical notes. 

If a significant breach of aseptic technique is observed the observer must stop the procedure. 
 

Procedure Date: Time: Ward: Indication:  

Operator Name:   Assistant:               Observer:               

 

Before the procedure 
 

1 Indication checked Yes  

2 Bed space isolated (close curtains around) Yes  
 

Procedure Elective Emergency Re‐wire Ultrasound guided Landmark guided 

Cather type Name                        Fr             Length              Number of lumens           Batch Number 

Insertion site Subclavian: Right Left Internal Jugular: Right Left Femoral: Right Left 

3 Hands washed by operator and assistant Yes  

4 Hat and mask worn by operator and assistant Yes  

5 Sterile gloves and sterile gown worn by operator and assistant Yes  
 

During the procedure 
 

7 Chloraprep© applied procedure site and allowed to dry for 30 seconds Yes  

8 Use a large drape to cover the patient in a sterile manner Yes  

9 Continuous  Sterile  Zone  maintained Yes  

10 Sterile sheath and sterile gel used with ultrasound probe (if applicable) Yes  
 

After the procedure 
 

11 Bionector placed on all lumens using ANTT Yes  

12 Clear sterile dressing (Tegaderm) applied using ANTT technique Yes  

13 Dispose of sharps including guide wire Yes  

14 Guidewire integrity and length checked Yes  

15 X‐ray confirmation of line position (except femoral lines) Yes  

16 File this checklist in the patient’s medical notes Yes  
 

 

Complications 

Pneumothorax Arterial puncture                   Malposition               Haemorrhage 

Unable to cannulate                Other complications: 
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UHL Number: 

Name:

III. Central Line Maintenance Checklist 
 
 

Central line Site: Insertion  date: 

Date of Birth: 

 
Line Day        
Date:        
Shift: AM PM AM PM AM PM AM PM AM PM AM PM AM PM 

MDT Ward Round Discussion Points 

Required? or X               
Appropriate? 
or X 

              

Infection? (VIP 

/Phlebitis score) 
              

Dressing intact 
or X 

              

Residual length 
of line (cm) 

              

Maintenance 
Bundle 
Complianceor X 

              

MDT Ward Round Outcome (document outcome details in medical notes) 

Keep Line or X               
Access Procedures of Central Line 

Hand hygiene 
before and 
after or X 

              

Appropriate 
ANTT level 
used or X 

              

‘Scrub the hub’ 

before and 
after or X 

              

Lines accessed 
with sterile 
devices or X 

              

Changes of dressing, cap and tubing 

Good hand 
hygiene or X 

              

ANTT used or X               
Skin cleaned 
with CHG or X 

              

Dressing 
changed or X 

              

Bionector© 

changed or X 

              

Tubing changed 
or X 

              

Transducer 
changed or X 

              

 
Signature 
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Appendix IV: How to insert a central line 
 
 

A. Indications 

B. Personnel and equipment checks 

C. Selecting the right line 

D. Selecting line size 

E. Selecting the site 

F. Prepare for a sterile procedure 

G. Insert the line 

H. Fixation and Dressings 

I. Post procedure 

J. Documentation 

K. Removal of central line 

 
A. Indications: 

1. >2 infusions that are not compatible with each other 
necessitating >2 peripheral intravenous lines 

2. >3 compatible infusions 

3. Infusions requiring central line access 

4. Need for central venous pressure (CVP) monitoring 

5. Need for vasopressors/inotropes 

6. Difficult intravenous access (discuss with consultant) 

 
B. Personnel and equipment checks: 

Need Operator, Assistant and Observer 

Operator MUST stop procedure if any deviation from Central 

Line Insertion Check List 

Ultrasound guided Central Line insertion is the gold standard. 

Check ultrasound machine works. 

Check pre‐filled Central Line Insertion Trolley is available and equipped 

 
C. Selecting the right line: 

Where possible, PICC lines should be selected over central 
venous lines due to lower central line associated bloodstream 

infections 
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      NO 

YES 

YES  NO 

           

 

   

 

 

 
 
 

D. Selecting line size: 

 

Weight Line Size 

<2kg 4Fr 5cm 

2‐4kg 4.5‐5Fr 5cm or 8cm 

4‐10kg 5‐5.5Fr 8cm or 12cm 

10‐20kg 5.5Fr 12cm 

20kg 7Fr 15cm 
 
E. Selecting the site: 

 

 Femoral  Internal Jugular Vein 
(IJV) 

 Subclavian 

 

Consider if you need an easily compressible site (ECMO patients), operator 
expertise, presence of infection or injured area, oedema around site, presence 
of other tubes/cannulae, avoid IJV in patients with head injuries. 

<1 WEEK 

•Cannula 

1 WEEK - 1 
MONTH 

•Leadercath 

•Midline 
catheter 

1 MONTH - 3 
months 

•Midline 
catheter 

<1 WEEK 

• Short term CVC 

• PICC 

1 WEEK - 1 
MONTH 

• PICC 

• Tunnelled CVC 

> 1 MONTH 
TO YEARS 

• PICC 

• Tunnelled CVC 

• IVAD 

Indications for central access Peripheral access difficult 
Not sustainable for > 1 week 
>2 cannula changes on 2 consecutive days 
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F. Prepare for sterile procedure: 

 
Personnel 

Optimal Hand Hygiene before and after assembling equipment and 

palpating/imaging for insertion sites. 

Operator and Assistant; Surgical scrub once equipment assembled. Wear 

cap, mask, sterile gown, sterile gloves and eye/face protection if there is a 

risk of splashing with body fluids. 

Observer to wear apron, cap and gloves 

Doctor / Nurse to monitor airway, haemodynamic stability and 

sedation/analgesia throughout procedure 

Patient 

Prescribe sedation and analgesia 

Use surgical clippers not razors to remove hair  

Full sterile drape when sterile field is prepared 

Find out if patient has allergy to Chloraprep
®

 (2% CHG and 70% 
isopropyl alcohol). If there is a contraindication to chlorhexidine, use 
betadine. 

Equipment 

Wipe surface to be used for equipment with Chlor Clean or Distel 

Wipe®and allow to dry 

Break open sealed pre‐filled Catheter Insertion Trolley/tray 

Lay out sterile equipment only once surgically scrubbed and gowned    

Do not open catheter pack until patient has been cleaned and ready for 

immediate central line insertion 

Environment 

Close curtains 

Create continuous sterile zone using sterile drapes and sterile trolley  

Cover ultrasound probe with sterile cover 

No interruptions during procedure 
 

G. Insert the line: 

 
I. Maintain sterile conditions and ANTT throughout procedure 

II. Prepare clean skin with Chloraprep® (2% CHG and 70% isopropyl alcohol) 

III. Allow the skin to dry for 30 seconds 

IV. Flush catheter lumens with 0.9% sodium chloride and clamp under positive 
pressure 

V. Cover the ultrasound probe with the sterile cover (put gel inside 
and outside of cover 

VI. Visualise the vessel 
VII. Insert the line using the seldinger technique 

o Insert needle and syringe (or cannula) into the blood vessel 
o Remove the syringe (or cannula needle) and insert the 

guide‐wire through the needle into the vessel 
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o Once the guidewire is in the vessel remove the needle. 
Dilate the blood vessel using a dilator over the guidewire if 
required and then remove. 

o Insert the central line over the guidewire 
VIII. Aspirate and flush all lumens, then clamp whist flushing. 

IX. Attach 3way taps and Bionectors® 

X. Flush the device with sodium chloride 0.9% for intravenous use. Use a 

10ml syringe, a start stop action and clamp under positive pressure. 

H. Fixation and Dressings: 

Secure the line in place with a non‐silk suture 

Place a sterile transparent dressing over the exit site. A sterile gauze 

dressing (tegaderm pad) can be used if the insertion site is oozing or 

bleeding but must be replaced after 24 hours. 

Remove the surgical drapes 
 
 
I. Post procedure: 

Dispose of sharps safely and check the integrity of the guidewire to ensure it 
is intact 

X‐ray to check line position (unless femoral line)  

Inform team if line okay to use and document  

CHG wipe reusable equipment and return to original places 
 

J. Documentation: 

File completed Central Line Insertion Checklist and the line insertion 
sticker in the medical notes 

 
K. Removal of central line: 

Check FBC and coagulation okay 

Clean stainless steel trolley with Chlor Clean or Distel Wipe® and allow to dry 

Assemble equipment 

Wash hands as per UHL Hand Hygiene standards  

Wear non‐sterile gloves and apron 

Lay patient flat (unless medically contraindicated) 

Loosen dressings around central line. 

Wash hands again. Wear sterile gloves 

Use Chloraprep® to clean the catheter site. Allow to dry.  

Cut sutures with a sterile stitch cutter 

Remove the central line 

Do not send line tip for culture unless there are concerns about infection. 

Apply direct pressure using a sterile swab until bleeding stops 

Apply a gauze dressing and/or a Tegaderm plus pad. 
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Appendix V: How to access Central Lines 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type of Line 

 
Central Line- 

Tunnelled and non-
tunnelled and  

PICC Line 

 

Paediatric Long Line 

 
Implanted Port, 

Vascaths or Neonatal 

Long Line 

0.9% sodium 

chloride 0.9% sodium 
chloride 

 

0.9% sodium 
chloride 

 

Heparinised Saline 
10units/ml only if line not 
being accessed for more 

than 8 hours 
*For <5kg, complex 

cardiac children or high 
risk for thrombosis -

Heparin 10u/kg until CVL 

insitu 

Heparinised Saline 
10units/ml  

after every use 

Heparinised Saline 
100/units/ml  

after every use 
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A. General principles 

B. Clamps 

C. Flushes and Locks 

D. Blood sampling 

E. Documentation 
 
 

A. General principles: 

Maintain optimal hand hygiene as per UHL policy 

Maintain ANTT throughout all access procedures 

‘Scrub the hub’ before and after each access procedure with 2% CHG in 

70% Alcohol cloth 

All central lines must be assessed for patency before each use by 

aspirating blood and flushing without experiencing resistance 

All connections must be luer locked 

Ensure all IV lines are primed before attaching to patient  

Ensure all lines have smartsites (Bionector®) attached  

Dispose of sharps, syringes and guidewire safely 

Compliance/breaches of the Central Line Maintenance Bundle will be 
discussed at Daily Safety Briefing Meetings 

 
B. Clamps: 

Clamps must be used when accessing and de‐accessing an 

open‐ended central lines to prevent air embolism or blood 

backflow. Clamp whilst flushing with positive pressure. 

Clamp open‐ended catheters at all times when not in use  

Do not clamp valved central lines 

Padded forceps must be available at all times in the event of a break in the 
catheter lumen. Do not use a sharp edged clamp. 

 

C. Flushes and Locks: 

The volume of the flush solution should be equal to at least twice the 

volume of the catheter and add on devices 

Do not use syringes smaller than 10mL to prevent excessive 

pressures causing catheter damage 

Turbulent flushing with 0.9% sodium chloride before & after use, 

between incompatible medications, after blood draws, and regular 

flushes of lumens not in use 

Consider Heplock if lumen is not to be used for >8 hours. 

 Consider use of unfractionated heparin infusion at 10 units/kg/hour for 
those patients less than 5kgs and are considered ‘high risk’ of 
thrombosis. Those considered ‘high risk’ are patients with complex 
cardiac lesions who are expected to have multiple procedures in the 
future, those with femoral CVL’s that are used for high osmolarity 
infusions such as PN with glucose concentrations greater than 20%. 

PICC lines may have a continuous 0.9% sodium chloride flush running 
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at 1mL/hr if not in use. 

 Vascaths should be locked with 100units/ml heparin solution 

Do not allow IV bags to stand empty to prevent occlusions. Flush 

immediately with 0.9% sodium chloride. 

 

D. Blood sampling: 

Maintain general principles outlined at the beginning of this section  

Use the largest lumen to prevent occlusions 

Do not sample from same lumen that is used for TPN 

For drug levels, use an alternative lumen to the one used for the drug 

For a capped central line, luer lock the vacutainer directly to the Bionector® 

and then change Bionector® following the blood draw. Exception: Blood 

Cultures should always be drawn directly from the catheter hub. If a cap is 

necessary, draw blood cultures through a new cap and change it again to 
another new cap when blood draw is completed. 

Use a needless or needle‐safe system to access the line. 

Aspirate 5 mL of “waste blood” but if drawing blood for drawing 

coagulation studies, aspirate 10 ml. In children <10kg and neonates 

draw half the amount given above (2.5ml and 5ml respectively). 

Do not aspirate “waste blood” before drawing blood cultures. Always 

draw blood cultures (when required) first. 

After  the  waste  blood  has  been  aspirated,  aspirate  the  amount  of  

blood required. 
Return the “waste blood” for all children in PICU. 
Change the Bionector® cap and flush the line with 0.9% Sodium Chloride. 

Clamp whilst flushing with positive pressure 

 
E. Documentation: 

Complete Central Line Maintenance Bundle Checklist with every 

nursing shift Discuss the checklist in daily ward rounds and document 

the outcome. 
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Appendix VI: Complications during the insertion of a central line 

 
 

A. Cardiac Dysrhythmias 

B. Pneumothorax 

C. Bleeding and Haematoma 

D. Haemothorax 

E. Cardiac Tamponade 

F. Air embolus 

G. Guide‐wire getting pulled into the venous system 

 

Most of these complications can be reduced by the use of ultrasound‐
guided insertion of the central line to localise vessels and recognise 

abnormal anatomy. 

 
A. Cardiac Dysrhythmias 

Signs and 
Symptoms 

 ECG changes 

 Haemodynamic compromise 

Treatment  Pull guidewire or central line back 

 Follow arrhythmia protocol 

 

B. Pneumothorax 

Signs and 
Symptoms 

 Desaturation 
 Haemodynamic compromise 

 Leak detected on ventilator 

 Unequal air entry/hyper resonant chest 

 Cold light transluminence 

 X‐ray changes 

Treatment  Small; oxygen therapy 

 Consider chest drain 
 

C. Bleeding and Haematoma 

Signs and 
Symptoms 

 Bleeding from site 

 Swelling of exit site 

Treatment  Manual compression 
 Pressure dressing 

 Correct coagulopathy 

 

D. Cardiac Tamponade 

Signs and 
Symptoms 

 Haemodynamic compromise 

 ECG changes 

 CXR changes 

 Echocardiogram changes 

Treatment  Pericardial drain 
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E. Haemothorax 

Signs and 
Symptoms 

 Haemodynamic compromise 
 Desaturation 

 Bulging haemothorax 

 Unequal air entry, hyporesonance 

 CXR changes 

Treatment  Chest drain 
 Correct coagulopathy 

 Consider blood transfusion 

 
 

                F.   Air embolus 

Signs and 
Symptoms 

 Altered neurological status 
 Chest pain 

 Haemodynamic compromise 

 Sudden dyspnoea, cyanosis 

Treatment  Position patient on their left and head down 
(unless contraindicated) 

 Clamp central line 

 100% oxygen (unless contraindicated) 

 

                G. Guide‐wire getting pulled into the venous system 

Signs and 
Symptoms 

 Guide‐wire no longer in operator’s hands 

Treatment  Put out 2222 arrest call 

 Contact the Cardiothoracic Surgeons immediately 
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Appendix VII: Complications after the insertion of a central line 
 

 
• Infection 

• Occlusion 

• Air embolus 

• Extravasation 
• Venous thrombosis 

• Device malfunction 
• Retroperitoneal haemorrhage in case of femoral lines 

 

All complications should be discussed at daily MDT Safety Briefings and a 
decision made regarding removing the central line. Compliance with the care 

bundle will reduce the rates of many of these complications, especially central 

line associated bloodstream infections. 

 
A. Infection 

Signs and 
Symptoms 

 VIP/Phlebitis score (take swab if ‘wet’) 

 Temperature, rigors 

 Tachycardia 

 Positive cultures (see Appendix I) 

Treatment  Repeat cultures as per guidance in Appendix I 

 Antibiotics as per latest departmental antibiotic 
policy 

 All CLABSIs should be reported by DATIX 

 

B. Occlusion 

Signs and 
Symptoms 

 Erratic blood sampling quality 
 Not able to aspirate 

 Not able to flush 
 Signs / symptoms of infection 

 Xray  / Linogram to evaluate patency / malposition 

Treatment  Reposition patient and try access again 

 Alteplase (Activated rtPA); see Appendix VII 

 Remove and replace line to prevent infection 

 

C. Air embolus 

Signs and 
Symptoms 

 Change in mental status 
 Dypnoea 

 Haemodynamic compromise 

Treatment  Immediately clamp catheter proximal to patient 
 Position patient on their left and flat 

 Initiate resuscitation call for senior help 

 

D. Extravasation 

Signs and  

 Symptoms Erythema, pain, burn 
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   Swelling 

 Exudate/leakage 

Treatment  Contact Plastics team immediately for aspiration 

 

E. Venous thrombosis 

Signs and  

Symptoms 

 Limb swelling, discoloration 
 Pain 
 Reduced pulses 

 Distended veins 

 Radiological confirmation 

Treatment  IV unfractionated heparin infusion or 
Subcutaneous low molecular weight heparin 

 Discuss with Haematology re: anti Xa levels if using 
LMWH 

 Discuss with haematology re: anti‐Xa levels 

 

F. Device malfunction 

Signs and 
Symptoms 

 Catheter fracture (internal or external) can 
cause extravasation injury, air embolus, 
infection, part of the catheter may embolise 

 Catheter dislodgement/malposition can cause 
extravasation injury or if the catheter dislodges 

from a port it may embolise. A dislodged 

catheter is unlikely to aspirate/flush 

 Catheter tip migration can cause cardiac 
arrhythmias, thrombi 

Treatment  Remove catheters that are 

malpositioned or malfunctioning 

 

G. Retroperitoneal haemorrhage in case of femoral lines 

Signs and 
Symptoms 

 Tachycardia 

 Anaemia 
 Haemodynamic instability 

 USS / radiological confirmation 

 Weaker lower limb pulses 

Treatment  Surgical correction 
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Appendix IX: Unblocking central lines with Alteplase (rtPA) 
 
 

What is Alteplase? 

Alteplase is a Recombinant Tissue Plasminogen Activator (rtPA). It 

fibrinolyses clots occluding central lines. 
 
 

Indications: 

Partial or complete thrombotic occlusion of a central venous line despite the 

following measures: 

Patient repositioned with arms lifted up 

Ask patient to cough or perform valsalva (squatting) manoeuvre Re- 

aspirate to see if successful 

Remove Bionector® and try to aspirate directly from hub using sterile 

syringe 
 

Try to flush directly into hub gently. 

A blocked line may be indicative of an infection. If it cannot be unblocked, the 

line should be removed or replaced. 
 
 

Contraindications: 

Any individual known to have an allergy to TPA 
 
 

Onset of action: 

Requires a 30 minute to 2 hour dwell time. 

Alteplase must be removed from the catheter after dwell time. 

The catheter must be flushed well prior to infusing any other medications. 
 
 

Drug Information: 

Alteplase is available in a 2 mg vial sterile lyophilized powder. The 2mg vial is 

reconstituted with 2.2 ml of sterile water to make a 1 mg/ml concentration which 

is stable for 8 hours. Do not shake the vial, let stand or swirl. 

This solution should not be filtered and should be administered without further 
dilution. 
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Dosage:  
Type of Catheter Standard Central 

Venous 

Catheters and 

PICC Catheters 

Tunneled 

Catheters 

(Broviacs) 

Totally Implanted 

Devices  

(Infuse‐a‐ports) 

Volume of rtPA 

(Alteplase) 

> 1 months and full 

term and 

< 10 Kg: 0.5 mg 

total volume 0.5 ml 

> 1 month and full 

term and 

< 10 Kg: 0.5 mg 

total volume 0.5 ml 

> 1 month and full 

term and 

< 10 Kg to be 

discussed case 

by case 

> 10 Kg: 1 mg 

total volume 1 ml 

> 10 Kg: 2 mg 

total volume 2 ml 

> 10 Kg: 2 mg 

total volume 3 ml 

 

The concentration of undiluted Alteplase is 1 mg/ml 

ALL DOSAGES OF Alteplase SHOULD BE ADMINISTERED USING A 10 ml 
SYRINGE. 

For neonates and pre‐terms, it is recommended that the concentration 

remain the same and that the volume infused be 110% of the catheter 

volume not to exceed 2 ml. 
 
 

Equipment: 

a. Vial of rtPA (Alteplase) 

b. Gloves 

c. 2 X 10 ml syringe 

d. Three way tap 

e. 2% CHG in 70% Alcohol Swab 
 
 

Procedure: 

1. Maintain good hand hygiene before, during and after the procedure. 

2. Maintain ANTT throughout access of central line 

3. Attach the empty 10ml syringe to one end of the three‐way tap and the 

syringe filled with Alteplase to the other port. Ensure that the port with the 

Alteplase is closed. See diagram below. 

4. Clamp the catheter if the catheter is open ended 

5. ‘Scrub the hub’ connection site and attach the three‐way tap to the catheter 

6. Hold the empty syringe in a downward position so that aspirated air rises 

in the syringe. Pull back on the empty syringe plunger to the 8 ml or 9 ml 

marking and then close the 3‐way tap. This creates negative pressure 

within the CVAD (vacuum effect). Release the plunger 

7. Open the 3‐way tap to the Alteplase. Apply gentle pressure if required 

but DO NOT FORCE THE ALTEPLASE. 

N.B Alteplase should ideally be instilled slowly, approximately over 1 minute, 

since this will coat the walls of the catheter and prevent denature. 



 

8. Close the 3‐way tap and label the site “Do not use rtPA in situ.“ 

9. The Alteplase must stay in the catheter for 30 minutes or up to 2 hours 

and then be aspirated out together with 4‐5 mls of blood to remove any 

remaining drug and/or clot. 

10. Flush with 10ml 0.9% Sodium Chloride and begin infusion or again flush 

with heparinized saline as per protocol, using positive pressure techniques 

if the line is not used immediately. 

11. This technique may be repeated once if there is sluggish or difficult blood return. 

12. Organise line removal (after discussion with Consultant) if unsuccessful. 

13. Discard all bio‐hazardous material appropriately. 

14. Document procedure in nursing notes. 

15. Complete Alteplase (rtPA) Insertion Record. 

 
 

 
Alteplase (rtPA) Insertion Record 

Reason for insertion: 

Type of central venous device 

CVC ☐ Broviac ☐ PIC Line ☐ Other ☐ 

 
Amount of drug instilled:  
Length of time left in situ:   
Results:   
Signature: Date: Time: 

 

Second installation ( or     ): 

Amount of drug instilled: 

Length of time left in situ: 

Results: 

Signature: 

 
Referred for line removal ( or     ): 

 
 

 

 
 
 
 

Date: Time: 
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Insertion training 
for all providers 

Daily MDT Safety 
Briefing 

 
 
 
 

Hand Hygiene Regular dressing 
assessment 

 
 

 
Chlorhexidine 
Gluconate (CHG) 
scrub 

Standardised 
access procedure 

 

 
Pre‐filled 
insertion trolley 

Standardised 
dressing, cap and 
tubing change, 
procedures, timing 

 

Full sterile barrier 
for providers and 
patients 

 

Daily Antiseptic 
bathing and linen 
changes 

 
 

Insertion checklist 
with staff 
empowerment to 
stop non‐compliance 

 

Maintenance training 
for providers 

 

 


