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Ultrasound-guided peripheral venous access 
in small children; indication and challenges.



Disclaimer

• I have no financial relationships to disclose

• I am a neonatologist so my focus will be on small 

children

• However, the concepts presented can be easily

translated to all patients
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1 |  IN TRODUCTION

Obtaining peripheral intravenous (PIV) access in children presenting 

for general anesthesia can be challenging.1 A previous study suggested 

an 8%-50% incidence of difficult venous access (DiVA) in children.2 

Though no universal accepted definition of DiVA exists, this group de-

fined a DiVA child as one requiring at least two attempts at PIV cannu-

lation and the use of special interventions (ie, ultrasound) to establish 

PIV access.2 Other features of a DiVA child may include a documented 

history of multiple attempts for PIV access by experienced procedur-

alists, parent-reported difficulty or a child with no obvious visible and 

palpable vein.3 Traditionally, anesthesiologists typically place PIVs 

following inhalational induction of anesthesia in children.4 Difficulty 

with placement of PIVs following inhalational induction may lead to 

prolonged times during which children are vulnerable to adverse 

airway events with delays in access to care, obtaining diagnosis, and 

initiating treatment.2,4 Furthermore, multiple attempts have been 

linked to increased patient discomfort, poor satisfaction, increased 

risk of complications, and increased use of a healthcare providers 

time performing the procedure in departments outside the operating 

room.1-3,5 Different techniques have been used to improve first pass 

success rates in children with known history of DiVA including surface 

landmarking, local warming, transillumination, ultrasonography, epi-

dermal nitroglycerin, central venous access, intraosseous placement, 

and venous cutdown.1,2,5 Among these, ultrasound (US) guidance 

has garnered the most interest among anesthesiologists.6 In the last 

10 years, newer models of ultrasound machines have emerged with 

high frequency probes and excellent resolution. The image quality has 

dramatically improved over the years and more echogenic needles are 

available. These factors may play a role in improved first pass success 
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Abstract

Peripheral intravenous placement in children can be challenging. Different techniques 

have been used to improve first pass success rates in children with known history of 

difficult venous access including surface landmarking, local warming, transillumina-

tion, ultrasonography, epidermal nitroglycerin, central venous access, intraosseous 

placement, and venous cutdown. Among these, ultrasound guidance has garnered 

the most interest among anesthesiologists. The cumulative literature surrounding 

the utility of ultrasound-guided peripheral intravenous placement in children with 

and without difficult venous access has shown mixed results. Literature on the util-

ity of ultrasound guidance for peripheral intravenous placement in children under 

deep sedation or anesthesia is limited but encouraging. This review summarizes the 

overall evidence for ultrasound-guided peripheral intravenous placement in children 

with difficult venous access under deep sedation or general anesthesia. Furthermore, 

five subtly varying approaches to ultrasound-guided peripheral intravenous place-

ment with their advantages and disadvantages will be discussed. One of these five 

approaches is Dynamic Needle Tip Positioning. Utilizing a short axis out of plane 

ultrasound view, this promising technique allows for accurate needle tip localization 

and may increase the success rate of peripheral intravenous placement, even in small 

children, under deep sedation, or general anesthesia.
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1 | INTRODUCTION
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initiating treatment.2,4 Furthermore, multiple attempts have been 
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risk of complications, and increased use of a healthcare providers 

time performing the procedure in departments outside the operating 
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landmarking, local warming, transillumination, ultrasonography, epi-

dermal nitroglycerin, central venous access, intraosseous placement, 
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available. These factors may play a role in improved first pass success 

 

Received: 12 October 2019 | Revised: 27 November 2019 | Accepted: 1 December 2019

DOI: 10.1111/pan.13780  

ED U CAT I O N AL REV I EW

Ultrasound-guided techniques for peripheral intravenous 

placement in children with difficult venous access

Farrukh Munshey1  |   Dimitri A. Parra2 |   Conor McDonnell1  |   Clyde Matava1,3

1Department of Anesthesia and Pain 
Medicine, The Hospital for Sick Children, 
Toronto, ON, Canada
2Division of Image Guided Therapy, 
Department of Diagnostic Imaging, The 
Hospital for Sick Children, Toronto, ON, 
Canada
3Department of Anesthesia, University of 
Toronto, Toronto, ON, Canada

Correspondence

Farrukh Munshey, MD, FRCPC, Clinical 
Associate Staff Anesthesiologist, 
Department of Anesthesia and Pain 
Medicine, The Hospital for Sick Children, 
555 University Avenue, Toronto, ON M5G 
1X8, Canada.
Email: Farrukh.munshey@sickkids.ca

Section Editor: Francis Veyckemans

Abstract

Peripheral intravenous placement in children can be challenging. Different techniques 

have been used to improve first pass success rates in children with known history of 

difficult venous access including surface landmarking, local warming, transillumina-

tion, ultrasonography, epidermal nitroglycerin, central venous access, intraosseous 

placement, and venous cutdown. Among these, ultrasound guidance has garnered 

the most interest among anesthesiologists. The cumulative literature surrounding 

the utility of ultrasound-guided peripheral intravenous placement in children with 

and without difficult venous access has shown mixed results. Literature on the util-

ity of ultrasound guidance for peripheral intravenous placement in children under 

deep sedation or anesthesia is limited but encouraging. This review summarizes the 

overall evidence for ultrasound-guided peripheral intravenous placement in children 

with difficult venous access under deep sedation or general anesthesia. Furthermore, 

five subtly varying approaches to ultrasound-guided peripheral intravenous place-

ment with their advantages and disadvantages will be discussed. One of these five 

approaches is Dynamic Needle Tip Positioning. Utilizing a short axis out of plane 

ultrasound view, this promising technique allows for accurate needle tip localization 

and may increase the success rate of peripheral intravenous placement, even in small 

children, under deep sedation, or general anesthesia.
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Ultrasound-guided placement of
peripherally inserted intravenous
catheters increase catheter dwell
time in children

James Thomas Cottrell1, Todd Chang2, Jennifer Baird1,
Joanna Barreras1 and Marsha A Elkhunovich2

Abstract

Objective: To compare the dwell times of ultrasound-guided and non-ultrasound-guided short peripheral intravenous

catheters in hospitalized children.

Methods: This was a retrospective analysis of data from 256 ultrasound-guided and 287 traditional peripheral intrave-

nous catheters placed in hospitalized children between 1 September2016 and 31 October 2016 at a free-standing chil-

dren’s hospital with a 10-member vascular access team. A two-sample independent t test and Kaplan–Meier estimator

were used to assess differences in dwell times between the ultrasound-guided peripheral intravenous catheters and non-

ultrasound-guided peripheral intravenous catheters. Child age, peripheral intravenous catheter location, and subjective

difficulty of placement were also analyzed.

Results: There was a significant difference in mean hours of dwell time for ultrasound-guided versus non-ultrasound-

guided peripheral intravenous catheters (96.06 vs 59.39, p < 0.001). Mean increase in dwell time was 36.68 h (95%CI:

[24.14–49.22]). Median dwell times (50%probability of survival) for ultrasound-guided and non-ultrasound-guided per-

ipheral intravenous catheters were 118 h (95% CI: [95–137]) and 71 h (95% CI: [61–79]), respectively. None of the

additional covariates were significant predictors of dwell time.

Conclusion: Peripheral intravenous catheters placed using ultrasound-guided methods had a significantly longer dwell

time than those placed using non-ultrasound-guided methods in a cohort of hospitalized pediatric patients. This is in line

with the findings in the adult literature and may suggest a need to increase the use of ultrasound-guided method for

peripheral intravenous catheter placement in pediatric practice.
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Introduction

Peripheral venous cannulation is one of the most common

and important nursing practices performed in children in

the hospital setting. Hospitalized children often have diffi-

cult peripheral venous access (PVA) and therefore com-

monly require multiple attempts to gain venous access.1

This procedure is often painful to the child and upsetting

to the family. Reducing the number of peripheral venous

cannulationscould decreasepsychological and physiologic
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Indication

SHORT TERM VENOUS ACCESS!!

short term = days



Challenges

• D-OOP or IP? Or combination?

• Size of patient and vessel

• Catheter length

• Practical implementation issues

• Training and maintaining proficiency











10 mm

10 mm

Lengte 24G / 26G = 19 mm
Lengte 22G = 25 mm

𝒂𝟐 + 𝒃𝟐 = 𝒄𝟐

14 mm



Practical: scanners



Practical: location



Practical: preparation and sedation
• Caregivers can be essential

• Preparation is everything

• Use local analgesia

• Distraction! Gentle fixation.

• Ideally size of the team is at least 4 professionals

• Sedation: oral, nasal, inhalation

→ This takes time



Training

• Should be part of comprehensive program:  5R’s, bundles!

• Basics of ultrasound

• Eye-hand coordination

• Training everyone vs select team?

• Skill maintenance



Models

• Ideally with really small vessels (0,5-1,5 mm)

• Beware of animal tissue (in some settings)

• Tofu and silicone tubing

• Gel and cannula

• Block and cannula





Developments in our Children’s Hospital

• Amalia Vascular Access Team

• PA, pediatric intensivists, neonatologists, 

anesthesiologists, interventional radiologists

• Dedicated department

• Cooperation is key

• Training







Summary and thoughts

• 5 R’s

• USG pIV access is feasible also in small children

• Time and team consuming procedure

• Vascular Access Team increases robustness of this service

• Know that parents keenly observe what you accomplish…
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