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Introduction: Vascular access in children has been considered an essential part of safe in

paediatric anaesthesia. However, it requires great skill and it has risks and complications.

There is a  current controversy about when it is required, especially in patients in whom

access is difficult and are scheduled for minor and short-term procedures.

Objective: To reflect on the factors that must be considered regarding the placement of

peripheral vascular access in children for peri-operative management, and to provide tools

to  help with the decision of placing a vascular access.

Methodology: A non systematic review was made to find the  indications and risks of vascular

access;  and a  reflection on the main considerations to think about when it  is necessary to

place  a  vascular access in children.

Results: The review of the literature resulted in relevant considerations that need  to be

emphasised when deciding to place a  vascular access in children.

Conclusion: The risk and benefit of any intervention in children should be assessed. The

final  decision to place a venous access for peri-operative management of children depends

on  patient age, degree of difficulty of the vascular access, type of procedure, duration and,

finally, the anaesthetist’s own perception of safety. Individual experience counts when it

comes  to the  final decision.
© 2017 Published by Elsevier España, S.L.U. on behalf of Sociedad Colombiana de

Anestesiologı́a  y Reanimación. This is an open access article under the CC BY-NC-ND
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¿Cuál  es la necesidad  de colocar  un acceso  vascular  en  procedimientos
anestésicos  en  niños?
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r e s u m e n

Introducción: El acceso vascular en niños se ha  considerado una parte esencial de la seguridad

en anestesia pediátrica. Sin embargo, requieren gran destreza y  no está exento de riesgos y

complicaciones, por lo  cual existe una controversia vigente sobre cuándo es necesario colo-

carlos,  sobretodo en aquellos pacientes que son difíciles de  canalizar y  están programados

para procedimientos menores y  de  corta duración.

Objetivo: Hacer una reflexión de  los factores que se deben considerar para colocar un  acceso

vascular periférico en niños para el  manejo perioperatorio y  tener herramientas para decidir

cuando es conveniente colocar un acceso vascular.

Metodología: se hizo una búsqueda no sistemática en la literatura sobre las indicaciones y

riesgos  de los accesos vasculares; y  se hizo una reflexión de las principales consideraciones

que se deben tener en cuenta para decidir cuándo colocar un acceso vascular en los niños.

Resultados: se  revisó la literatura y  se sacaron algunas conclusiones para enfatizar cuáles

consideraciones son relevantes en el momento de decidir si es necesario colocar un  acceso

vascular en pediatría.

Conclusión: Se debe evaluar el  riesgo y  el  beneficio de cualquier intervención que se realice en

los  niños. La decisión final sobre colocar o no un  acceso venoso para el  manejo perioperatorio

de  los niños depende de la edad, del grado de  dificultad para el acceso vascular, del tipo de

procedimiento, de  la duración y  finalmente, de la percepción de seguridad que tiene cada

anestesiólogo. La experiencia individual cuenta en la decisión final.

© 2017 Publicado por  Elsevier España, S.L.U. en nombre de Sociedad Colombiana de

Anestesiologı́a  y  Reanimación. Este es  un artı́culo Open Access bajo la licencia CC

BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

In peri-operative medicine, the availability of a  vascular access

has been considered part of the safe practice of anaesthesia.

Placing a peripheral venous catheter is the easiest and fastest

technique for obtaining venous access.1,2 However, this idea is

controversial among paediatric anaesthetists, some of whom

believe that the need for vascular access depends on patient,

procedure and anaesthetist-dependent factors.

One of the arguments supporting this controversy is the

greater difficulty for achieving venous access in  children

because of their anatomical characteristics, their physiology

and  the greater skill required on the  part of the healthcare

providers.

Objective

The objective of this article is to reflect on the factors that

need to be considered before placing a  peripheral vascular

access for peri-operative management in  children, and to

gain tools for deciding when placement of a  vascular access

is warranted.

This reflection article is intended to present arguments in

favour and against but not to serve as  a  clinical practice guide-

line or to settle the existing controversy.

Methodology

A  search was conducted in the literature regarding this topic

using Pubmed and Academic Google, as  well as  the terms

Vascular Access Devices, Vascular Access, Intravenous can-

nula, Paediatrics and anaesthesia.

Results

Anaesthetic procedures are performed in  children in daily

clinical practice under controlled conditions or as  part of elec-

tive procedures in  the operating room. Obtaining vascular

access in children poses a  dilemma because of its huge dif-

ficulty in some cases, potential complications, stress, anxiety,

and the emotional and physical pain associated with this pro-

cedure. Even in experienced hands, the difficulty is apparent.

Also, given the short time period during which the vascular

access is required for certain procedures, in haemodynam-

ically stable, non-critically ill individuals, or in very short

outpatient procedures, an  adequate anaesthetic process (anal-

gesia, anaesthesia, immobilisation, unconsciousness and

amnesia) may  be achieved by means of other alternatives that

do not require a  venous access.

The main indications for establishing a vascular access

in paediatric patients include the intravenous administration

of fluids, medications, chemotherapy, contrast media and/or

blood products; parenteral nutritional support; drawing of

blood samples; and invasive haemodynamic monitoring.3,4

There are no absolute contraindications for peripheral intra-

venous cannulation in paediatrics, but venous access should

be avoided in an injured limb with fractures, infections or

burns; and when irritating solutions with a pH <5 r  > 9, or

high osmolarity > 600 mOsm/L must be administered through

a  central vascular access.3
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Obtaining peripheral vascular access in children usually

requires more  than two attempts in  30% of cases.5 More-

over, the procedure is not free of complications that range

from minor adverse events such as occlusion and loss of the

vascular access, haematoma formation, infiltration through

extravasation into the soft tissues, and localised pain, to

more serious complications such as skin necrosis, cellulitis,

arterial puncture, thrombophlebitis and compartment syn-

drome, all of which are more  frequent in  children than in

adults.3

In the literature, success rates for peripheral vascular

access varies. In 2003, Lininger6 found that 53%  were success-

ful on first attempt and this rate increased up  to 91% in the

first 4 attempts; and according to Rauch et al.,7,8 the aver-

age time required by the healthcare team to obtain adequate

venous access in paediatric patients is  33 min. For this rea-

son, very short procedures performed in paediatric patients

with difficult vascular access may  take 25% longer than the

estimated surgical time, while a  permeable peripheral line

is obtained.9

There are reports in the  literature describing surgical

procedures in 6400 ASA 1 and 2 paediatric patients taken

to tympanoplasty and tube insertion only under inhalation

anaesthesia and no vascular access, with no serious compli-

cations reported.10 There are also reports of 500 cases of Apert

syndrome with difficult vascular access because of syndactyly

and anticipated difficult airway given anaesthesia for minor

surgical procedures, 10% of them without vascular access,

with no significant complications reported.11 Therefore, it

would appear that the practice performed by a  significant

number of practitioners becomes accepted practice as  long

as it is the result of rational clinical judgement and careful

patient selection.12

Difficult venous access is frequent in  children, and it is

defined as the need for three or more  puncture attempts.

Risk factors related with the degree of difficulty include early

age, especially children under 1 year of age; non-white race;

low weight or overweight; and the anatomical location of the

target vessel (the dorsum of the hand and the lower extremity

are associated with a  more  difficult access than the  ulnar

region).13

There are technological tools now available to facilitate

vein identification in children, with success rates close to

100%. Ultrasound is  one such technology that helps secure

vascular accesses effectively and with lower incidence of com-

plications when compared with blind techniques or the use

of anatomical landmarks.14 This tool has been very useful

for the placement of central venous lines, and the use of

direct ultrasound guidance for central catheter placement

is currently considered good clinical practice.15 Other mod-

ern devices that use infrared light and lamps help visualise

peripheral veins in children in order to identify puncture sites

with a highest potential for successful canalisation.16,17 How-

ever, these devices have important limitations in that they

do not reveal the depth of the  blood vessels, they require

skill in performing the technique, and the literature reports

that they do not result in a  significant rate of canalisation

success, and there are even reports of a  lower success rate

Table 1 – Considerations to  bear in mind when deciding
whether to omit peripheral vascular access in
paediatrics.

Consideration Description

Minor procedure Cast  exchange

Non-invasive diagnostic tests (not

requiring the introduction of

devices through natural orifices)

Examination under sedation or

anaesthesia where no vagal

reflexes are elicited

Botulinum toxin application or

diagnostic punctures

Radiographs or non-contrast

tomography

Type of procedure  Painless or minimally painful

Duration Less  than  30  min

Type of patient  ASA  1  or 2 –  not urgent

Age Over  1  year

Staff Experienced in paediatrics

Monitoring Cardioscopy, pulse oximetry,

non-invasive blood pressure

monitoring, airway pressure and

capnography

Source: Authors.

as  compared with the  standard approach without the use of

devices.5,18

Analysis

There is  no right answer regarding when to place or not

to place a  vascular access in children, particularly in those

cases where some degree of difficulty is anticipated and in

children scheduled for minor, short (less than 30 min) and

not very painful procedures in hospitals with experience in

paediatrics. Although inhalation anaesthesia with no vascu-

lar access may  be considered in  those cases, the decision is

always a  difficult one.

Children have small, mobile veins and excess subcuta-

neous fat, making visualisation and palpation difficult.4 This

means that paediatric patients are usually punctured several

times in different areas, causing haematomas, ecchymosis

and pain that result in more  discomfort than the elective

procedure itself. These situations result in physical and

psychological trauma for the  child, the  parent and even the

healthcare staff.19 For this reason it is  wise to analyse whether

interventions requiring mild patient immobilisation might

be  undertaken without establishing a peripheral line, as long

as there is no absolute indication for a  vascular access, and

as long as all the necessary paediatric monitors are available

to allow careful monitoring of cardiovascular and respiratory

function.

Table 1 describes the  considerations suggested by the

authors at the time of deciding when to  secure a peripheral

vascular access in the  anaesthetic management of a paedi-

atric patient. Patients under 1  year of age pose an  additional

risk because this is  the age group that  may  present more acute
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respiratory complications under anaesthesia such as laryn-

gospasm. Consequently, there is a need to assess the  risk and

benefit of performing procedures without a  vascular access in

this population.20

Several aspects must be analysed when it comes to mak-

ing a decision about vein canalisation in a  child who will

be taken to a procedure under anaesthesia: patient char-

acteristics and general condition (age, ASA, hydration and

risk factors for difficult vascular access); type of procedure

(risk of bleeding, duration, painful stimulus); and, finally,

the care team (skills and experience managing paediatric

patients). However, in those cases in which the decision is

not to use a vascular access, an effective and safe alternative

has to be considered for quick medication administration

in the event of an  unforeseen emergency, for example, an

intramuscular or intra-osseous route.21 The latter can be

obtained quickly using a  16 or 14  G needle 3–4 cm long, with

a high rate of success in the  anteromedial region of the tibia,

in the distal femur  or in the proximal humerus. Although not

entirely free from serious complications because it requires

technical skill and expertise, the intra-osseous route is an

emergency alternative in  cases in which anaesthesia is given

without a venous access, there is an  emergency and it is

not possible to gain quick access to a permeable peripheral

vein, and cardiorespiratory resuscitation must be initiated

immediately.7

Conclusions

There is no algorithm or clinical practice guideline to solve the

controversy on how to determine when an anaesthetic proce-

dure can be  performed in children without establishing vascu-

lar access. This article, based on a  combined review of the liter-

ature and the experience gained by the authors in  the  practice

of  paediatric anaesthesia, is intended to analyse each context

and make the most favourable decision for each patient.

The anaesthetist and his/her own individual experience

are critical factors in making this decision. The practitioner

who works with paediatric patients on a  daily basis will nat-

urally be more  familiar with this population and will have a

heightened awareness of potential events that may arise dur-

ing anaesthesia. With  this knowledge, an  anaesthetist with

experience in paediatrics has good tools to make this kind of

decision. Although the controversy is  still alive, the arguments

in favour and against securing a  vascular line in children must

be considered in the context of each individual patient, as  long

as patient safety and wellbeing and peri-operative care quality

are not at risk.
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