Central Venous Access Pathway

Pathway Purpose: To prevent Serious Safety Events (SSE) and reduce precursor safety events by )
providing guidance on the indications for, type, and site choice for several types of CVADs (PICCs, non-
tunneled, and tunneled CVCs) - however, specific guidance is only provided for the process of placing
\_ non-tunneled CVCs. )
. . _— )
Inclusion Criteria: Abbreviations:
e Anv patient requirins CVAD placement CVAD- central venous access device
YP quiring P
* Allclinical units/areas and personnel CVC - central venous catheter
involved in CVAD placement PICC - peripherally mserte'd‘central venous catheter
. TPN — total parenteral nutrition J

i Determination of Need for CVAD J

/ CVAD Indications \ Central line only/preferred meds
» Central line only/preferred meds See LPCH formulary OR

= |V access needed for >7 days Discuss with LPCH pharmacy
* Nutritional support: TPN

* Multiple incompatible infusions
= Frequent phlebotomy Difficult IV Access

= Difficult IV access (see sidebar) Loss of PIV's in < 48-72 hours

* Central venous pressure monitoring 2 or more extravasations in last 5 days
* Emergency IV access > 2 |V attempts by a competent

Renal replacement therapy and apheresis / ultrasound-quided IV inserter

Does patient have an indication for CVAD? Continue with peripheral IV access

( CVAD Relative Contraindications \
=  Diabetic ketoacidosis
=  Coagulopathy / Thrombocytopenia
=  Hypercoagulable condition
= Systemic fungal infection (and bacterial in NICU)
= Chronic kidney disease

\_ J

Does patient have a relative contraindication to

Use clinical judgement

CVAD?

See next page for guidelines on type of CVAD to place

Owner: Andrew Zhangyanchu Liu
Team: Lisa Bain (NICU); Kate Steffen (PICU); Matthew Muffly (Anesthesia); Kenneth Mah (CVICU), Andy Shin (CVICU),
Sasha Harris (VAT Program Manager)

L ""-"_r Pathway Liaison: Hannah Bassett, MD Q Stanford

A Date Approved: 4/2020 Last Updated: 4/24/2025 \ MEDICINE
1o i Associated Order Set: Interventional Radiology - PICC or Central Line Insertion

Feeébacl.@ Associated Policies: Vascular Access — Central Venous Catheters; Vascular Access - Vascular Access Device Selection in Children’s Health

Patients with Chronic Kidney Disease; Universal Protocol, Vascular Access- PICC insertion.
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Determination of Type of CVAD*

~N

| /
Consider duration of therapy
Discharge
Expected h
le)ration < 8 days 8-14 days 15 - 30 days > 30 days home with
CVAD
PICC PICC PICC PICC PICC > 2.6 Fr
Non-tunneled
. Non-Tunneled Non-tunneled CcvC Tunneled CVC Tunneled CVC
Appropriate CcvC cvc (if necessary)
uvC
(neonate within Implanted Port Implanted port
2 days of birth)
Alternative n/a Tunneled CVC Tunneled CVC n/a n/a
\ 4
Consider indication for therapy
Primary PICC Non-Tunneled Tunneled Cuffed Port
Indications CvC CvC
Patients with chronic Patlegitsse\;vslihaif;lromc
Difficult IV Access Y Y disease and continuous . -
intermittent
access needs
[V access needs
Emergent access** Y
Vesicant/ irritant
medications and Y Y Y Y
TPN
Y
Frequent Labs 2.6 Frorlarger Y Y
S . NICU N .
Dialysis / apheresis . Short term/emergent Long term With high-flow device
aquapheresis
Other CVP monitoring in Not r.ecom’mem’:led Not r.ecom.mem.:led
. . while patient is while patient is
considerations ICU . .
bacteremic bacteremic
*Catheter selection is based on clinical status, required therapy and available vessels.
** When considering urgent central venous access, PICC lines typically take up to 2h to place and alternative CVADs should be
considered.
. . . : K3 Stanford
See next page for guidelines on size of CVAD WY MEDICINE

Children’s Health
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Determination of Size of CVAD*

N

/

-

Clinical considerations: )
* Maintain catheter to vein diameter occlusion ratio <45%
» Does patient have history of prior occlusions/ thrombosis episodes?
» Does patient have other existing lines?
\_" Catheter selection is dependent on available vessels and therapy required. Y,

Minimize the number of lumens to decrease infection risk

Weight (kg) | PICC (Fr) Cuffed line Port (Fr) Hemodialysis (Fr) Pheresis (Fr)
(Fr)
<1 UE:1.2,1.4 or 1.9 N/A N/A
single
LE: 1.9 or 2.6 double*
1-<3 UE: 1.9 single 4 single 5 7 - 8 uncuffed 7 x10 cm;
5 double 6 Powerline
LE: 1.9 or 2.6 double
3-<10 UE: 1.9 or 3.0 single; 4 single 5-6 7-8 x 10 cm uncuffed | 7-8 uncuffed;
2.6 double S double 8 x12,15cm 8 cuffed
ffed/ cuffed
LE: 3 single uneutrect cute
10 - <20 UE: 3 or 4 single; 4-6.6 single 5-6 8 x 12,15, 21cm 7- 8 uncuffed/
4 double 5-7 double uncuffed/cuffed Cuffed
20 - <40 3-4 single 4-7 single 6-8 10x15,18,24 cm 9.5 Power
4 double 6-7 double Uncuffed/ cuffed Hickman;
9-10 uncuffed
240 3-4 single 4-7 single 6-9 12 x 15,18, 25cm 10-11 uncuffed;
4 double 6-9 double uncuffed/cuffed 9.5 Power
S triple Hickman
UE: upper extremity; LE: lower extremity
Fr: French size - outer diameter of catheter
Diameter (mm) = 1Fr/3 (e.g. a 3 Fr catheter has a diameter of 1 mm)
Silicone catheter preferred for TPN/Ethanol locks
*Catheter selection is based on required therapy and available vessels
— — ) Stanford
See next page for guidelines on anatomical site for CVAD WY MEDICINE

Children’s Health
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Determination of Anatomical Site for CVAD

~

Perform patient risk assessment

v

Risk

High bleeding risk: thrombocytopenia, known coagulopathy,
active anticoagulation

Prior thrombosis/frequent lines

Need for future access: CKD, ECMO, long term TPN, Single
ventricle

Mediastinal mass

C-collar, cervical instability, CPAP, Tracheostomy, other
Diarrhea, skin irritation/breakdown at groin

Developmental/behavior issues

v

Site Recommendation

Most safely accessed vessel

Image guidance recommended

Vessel preservation strategy (see table below)

Assess for vessel compression/occlusion
Femoral access may be necessary

Consider femoral, subclavian or PICC rather than 1J
[J or subclavian preferred

Place in area of lowest risk of inadvertent removal

Vessel preservation strategy (preferred location based on anticipated future needs)

Chronic Kidney Disease Chronic TPN
1.1J 1.1J
2. Femoral 2.PICC

3. Avoid subclavian or 3. Subclavian

PICC 4. Femoral

Single Ventricle

ECMO need anticipated

1. LE
2.UE

1.1J
2. Femoral
3. Avoid subclavian

[ Placement of CVC by Provider

/

Aect supervision required for: \
= Large bore CVC placement such as hemodialysis

catheters or vascular sheaths

Subclavian vein access

Patient with limited vascular access options

If failed access attempts exceed 2

Central venous access performed by any

resident/fellow not designated as advanced fellow

= Patients considered high risk of bleeding
complications

Indirect supervision with supervisor present
required for:

= Confirmation of vessel prior to puncture

= Confirmation of wire placement into vessel

Indirect supervision required for:
kConﬁrmation of catheter tip position

= Confirmation that catheter is ready for use

/

ﬂnfirmation of location prior to dilation \
Recommend TWO forms of confirmation prior to

dilation in non-urgent situations (1 from category A + 1
from category B OR two from category B). Store
radiographic images in EMR.

Category A:

= USimage of wire in short and long axes
= US of wire in non-pulsatile

vessel using doppler

Category B:

= Transduce with manometry prior to dilation using
high gauge catheter such as an angiocath

= Fluoroscopy that visualizes wire in appropriate
vessel such as inferior vena cava

= Venous blood gas
= Transesophageal echo with bicaval view
= X-ray
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[ Non-Tunneled CVC Placement Checklist

~N

J

ﬁre—Procedure Checklist
* |dentify need for central venous

access

= Discuss patient specific risk factors

o Labs - platelet count, INR,
hemoglobin
o  Clinical condition

= |dentify appropriate personnel

o  Primary proceduralist

o  Supervisor if needed

o Nurse monitor, including
sedation

o  CVC Safety monitor (nurse

monitor or supervising
provider)
= |dentify appropriate catheter type,
size, number of lumens
= Access site selection

o  Vessel patency confirmed by
us

o  Position patient

o  Shoulder roll if needed

= Procedure Time-Out

Procedure Set-up

\

)

Position
patient and
room

D

Sterile Table

~
P

Ultrasound

—
0

Equipment

-

sShoulder roll if appropriate

=Trendelenburg position for 1J if
appropriate

=Ensure adequate procedure space

=Central line kit
=sAdditional access needles

=Gowns, caps, gloves and masks for
all persons in room

=Drapes for maximal sterile barrier
sCHG prep

=Position within line of sight
sSterile probe cover

=Confirm compressibility of vein

=Confirm Doppler venous
waveform

=ECG monitoring
*Fluoroscopy
=Manometry/x-ray

*Blood gas (iStat)

=Arterial blood gas syringe

ﬁtra—Procedure Checklist

" CHG based skin prep if not contraindicated

" Sterile US probe cover
= Pre-flush all catheter lumens

" Confirm compressible vein with US

o

. Maximal sterile barrier precaution by operator and supervisor

= CVC safety monitor to document number of wires on table

= CVC safety monitor to report when failed attempt at access >2
Scripted statement: “2 attempts have been made. Should we reassess the plan: Optimize position,
sedation, equipment? Should we reassess site, operator?”
Confirmation of intravenous location by 2 methods

CVC safety monitor to report any noted ectopy on ECG monitor

Post Procedure Checklist:

= Chest x-ray (CXR) ordered for tip confirmation

" CVC safety monitor to confirm appropriate wire count
" CVC with appropriate securement and dressing, catheter flushed, and caps placed

] CXR results reviewed and order for CVC use obtained

{

__J

Pathways never replace or supersede physician or advanced practice provider orders. Neither Stanford Children’s Health, the
pathway authors, nor any other involved parties, can guarantee pathway content is entirely accurate and complete. They are not
responsible for any errors or undesirable outcomes which may occur from the use of a pathway. Click here for_our full medicolegal

statement.

Packard Clinical
Pathway Program


https://stanfordchildrens.sharepoint.com/sites/ConnectAnywhere/PoliciesAndProcedures/ClinicalPathways/Shared%20Documents/PCPC%20Medicolegal%20Statement.pdf
https://stanfordchildrens.sharepoint.com/sites/ConnectAnywhere/PoliciesAndProcedures/ClinicalPathways/Shared%20Documents/PCPC%20Medicolegal%20Statement.pdf
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Anatomical References

Preferred |J puncture
Catheter tip positioned in superior vena Location for CVC

- ), {,‘
/ ". )

Z4

A

Constructing the
Target Triangle

A = Carina

A-B = 1.5 Vertebral Bodies
C = Right Main Bronchus

A = Carina
A-B = ~1.5 Vertebral Bodies
C = Right Main Bronchus

Upper Limb PICC
\_Target Triangle
e

« If concern for arrhythmia, target
zone is at right main bronchus.

If patient has a potential need for
future single ventricle palliation,
lower extremity access is preferred.
L sided SVC placement will be
dependent on pre-procedural imaging
. and will be handled on a case by case
with goal of avoiding cardiac margin.

= \ I CV considerations

.

Risk of
inadvertent
arterial
puncture

of clinical findings, it is recommended to
reposition based on trends over several film

‘~_Ea Lines may migrate 0.5-1.0 cm. In absence

N

Medal head
starnocleidomastoid =" —~~_.——
muscle
/\ /_(_/ x Internal
/oWy \  Jugular ven
v (RSO \ Lateral head
stermnocleidomastoid
muscle
Starnum

Clavicle

Trendetenburg position

Mastold process Elkemal
jugular vein

Yellow arrow shows location of subclavian artery above clavicle.
Upper and mid cervical puncture of |J preferred.
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