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Insertion of Umbilical Arterial and Venous Catheters
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I nt roduction

The use of unmbilical arteries and veins for vascular access was first described in the 1960s and has been an integra
part of neonatol ogy since

then. This report ains to define the indications, contraindications, nmethods of insertion and conplications of
unbilical arterial and venous catheters

Equi pnent Requi red

Sterile prepackaged UAC and UWC sets are available in nost units and contain nost equi pment required. This includes
dressing drapes, neasuring tape, forceps, scalpel, dilator, suture scissors, three-way taps, syringes, needles. In
addition, unmbilical cord tape, suture material and antiseptic solution. Heparinised solution is needed for UAC flush
Full sterile scrub and gown are necessary.

Si ngl e and doubl e |lumen UACs and WCs are available. Size 3.5 French UAC is recommended for infants weighing <1.2
kil ogrammes and 5 French for infants nore than this. Size 5 French WC is reconmended for infants weighing | ess than
3.5 kgs and 8 French for infants over 3.5 kgs

Met hods
Met hod of Insertion

« Measure the distance required for correct placenent.

e Full sterile precautions are inportant throughout.

« The | egs and buttocks should be nonitored repeatedly for evidence of vascul ar conpromni se
e Flush the UAC and UWWC with heparinised solution and attach three-way taps and syringes

e Cleanse the anterior abdom nal wall and unmbilical cord stunp with antiseptic solution. Tie the base of the
unbilical cord to prevent excessive venous bl eeding

e Cut the cord 1 cm above the abdominal wall. A long unbilical stump is nore difficult to cannulate. A short
stunp allows |ess margin of error

e Grasp the unbilical stunp using toothed forceps. Contact should not be made between the vessels and the forceps
or your hand and the cord

e ldentify both arteries and the vein. The vein is thinner-walled with a larger lunmen than the arteries. The vein
generally lies superiorly. The arteries have firmer, thicker walls which protrude above the top of the
unmbi | i cal stunp. The arteries are often inferior to the vein but their paths spiral around it.

e Dilate the orifice of one of the arteries with a forceps or artery dilator. Insert the UAC. Advance slowy to
the required distance. Significant resistance should not be encountered. Aspirate the UAC. Arterial blood
shoul d fl ow back easily.

e The UWC is then passed by a sinmilar technique through the vein to the predefined distance. If there is any
doubt whether the unbilical artery or vein has been cannul ated, a bl ood sanple may be taken and bl ood gas
anal ysis perforned on it.

e The catheters are then secured by suturing into position and goal - post nethod of taping

e Confirmcatheter position by x-ray. The correct UWC position is 0.5-1.0 cm above the di aphragm Low|ying UVCs
are acceptable in enmergency situations. The correct UAC positions are between T6-T9 for a high UAC (above the
origin of the Celiac Axis) and between L3-L4 for a |l ow UAC (below the origin of the renal and nesenteric
vessels). Note that on x-ray, the UAC curls inferiorly then turns superiorly as it passes through the interna
iliac artery.

e After contanminating the sterile field, neither catheter should be advanced further but either can be w thdrawn
if required

Di st ance

Several diagrans and charts for distance of insertion of UAC and UWC exist. Mst of this data is based on the work of
Dunn et al 1966°.

Two slightly | ess precise formulae are commonly used

UAC | ength = distance fromshoulder tip to unbilical cord

+ length of stunp

UVC | ength = di stance from xi phisternumto unbilical cord

+ length of stunp

Conpl i cations

1. Sepsis may occur at the time of catheter placenent or during use. Strict aseptic technique at all tinmes reduces
this risk

2. Vascul ar conpronise can occur with use of UACs. This nanifests as pallor, cyanosis, poor perfusion of the |egs
or buttocks or weak or absent fernoral pulses. Renoval of the arterial line is necessary in this case

3. Hypertension is a long-termconplication of central arterial access
4. Vessel perforation may occur at the time of catheter insertion and requires surgical intervention

5. Haenorrhage nay occur if the base of the cord is not tied during insertion or if tubing becones disconnected
during catheter use

Table 1: Indications and Contraindications for |nsertion of UAC
UAC I nsertion

Indi cations Cont rai ndications
Pri mary Vascul ar access of | ower
extrenties
Frequent monitoring of Pa® or Necrotising enterocolitis
oxygenati on
gi ography Peritonitis

Resuscitation (UWC is first choice) |Onphalitis
Orphal ocoel e
Secondary Gastroschisis
Fluid or nedication administration
Exchange transfusion

Frequent bl ood sanpling in
VLBW |nfants
* Very Low Birth Weight (i.e. less than 2000 grans)

Insertion of Umbilical Arterial and Venous Catheters



UVC I nsertion

Lndi cations Cont rai ndi cations

Primary Necrotising Enterocolitis
Ener gency vascul ar access for fluid|Peritonitis, Owmhalitis,
and nedication adninistration Onphal ocoel e

Secondary Gastroschisis

Exchange transfusion

Long termaccess in LBW infants

Di agnosi s of TAPVD bel ow t he
di aphr agm

* Low Birth Wight (i.e. less than 2500 granmns)

Tot al

6.

Speci al

Anomal ous Pul nonary Venous Drai nage

Thronmbosis at the catheter tip or embolus of air, clot or catheter tip nay occur at any stage. Enboli may pass
into either the pulnonary or systemic circulations. Use of heparinised flush hel ps reduce this risk.

Necrotising enterocolitis, hepatic necrosis or portal hypertension may occur if a UWC is placed in the liver or
in the portal system

Cardiac arrhythnmias may occur if a catheter is placed close to the heart causing irritation. Pericardial
ef fusi on, cardi ac tanmponade, endocarditis and hydrothorax may all occur.

Consi derati ons

Hi gh UACs are associated with fewer conplications than |ow UACs. There is no evidence to support the use of
lowlying UACs. High arterial catheters are now recommended excl usively.

Heparinisation of the fluid infused through a UAC decreasgs the |ikelihood of occlusion of the UAC wi thout
i ncreasing the incidence of intraventricular haenorrhage.” However, the confidence intervals for these effects
in this nmeta-analysis are wi de.

Catheters with an end hol e should be usgd in preference to catheters with a side hole. End hole catheters have
a |l ower incidence of aortic thronbosis.

There have been no proven benefits or disadvantages of any one type of catheter material over_other types.
Therefore, choice of catheter material may be dicatated by price, availability and sel ection.

Prol onging the tine taken to sanple blood (40 seconds vs 20 seconds) froman unbilical arterial catheter,
protects against significant decreases in cerebral oxygenated haenpgl obin and tissue oxygenation index. This
may contribute to cerebral protection in vul nerable neonates.

Care should be exercised when using antiseptic as prolonged skin contact with it has been associated with
severe burns.
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