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Point-of-Care Ultrasound for Umbilical Venous Catheter Insertion: A Quality Improvement Project 

 
Background & Significance: Umbilical venous catheter (UVC) access and maintenance is often essential for many 
infants in the NICU. Accurate confirmation of UVC position upon initial placement and minimizing catheter 
manipulations is crucial in preventing serious UVC-associated complications. Real-time point-of-care ultrasound 
(POCUS) can improve the quality of care for infants requiring UVCs for venous access by quickly and accurately 
assessing the UVC tip location, decreasing the number of manipulations required for successful insertion, reducing 
radiation exposure related to multiple radiographs, and decreasing procedure time. More recent literature also suggests 
that POCUS during UVC insertion facilitates navigation through the portal venous system. 
 
Purpose: The goal of this project is to implement POCUS for UVC insertion. Additional objectives include assessing 
the training impact on a cohort of providers with minimal or no prior ultrasound experience and the providers’ 
perception of training. 
 
Design: Quality improvement project using the Model for Improvement framework.  
 
Method: Level III/IV NICU providers with minimal or no ultrasound experience participated in a training session 
including lectures, simulation, and supervised scanning on an infant. A second training session of additional simulation 
and supervised scans was offered to providers who completed the initial training. Provider knowledge was assessed in 
a subset of participants with a pre-/post-test. All providers who completed the second training received a training 
impact survey. Once providers demonstrate competency and obtain credentialing, they will perform POCUS during 
UVC insertion. 
 
Results: The initial training was completed by 46.9% of providers (n = 23), and 14.3% (n = 7) completed the second 
training. Half of the pre-/post-test participants completed both surveys with all increasing their post-test scores. Two of 
seven providers completing the second training responded to the training impact survey. The overall provider 
perception of training was positive. 
 
Discussion: Despite the short implementation period, participation was excellent, with almost half of eligible providers 
completing their initial training session by the end of December 2021. The team intentionally included NNPs in the 
training, as POCUS studies including NNPs are limited, with only two from 2020 identified. However, literature 
supports NP performed POCUS in other specialty areas, including the ED and ICU. The knowledge increase 
experienced by the participating providers is consistent with previous studies demonstrating gains in US knowledge 
after a short training period, supporting the continued training of additional providers with the current curriculum. 
 
Conclusion: There is sufficient evidence to support incorporating POCUS into the standard of care for UVC 
assessment across the entire NICU population. The project lays the foundation for successful multi-method, 
interdisciplinary education for and implementation of POCUS for UVC insertion and assessment, regardless of the 
implementation phase length. Robust training, credentialing, quality assurance, and continuing competency 
assessment, inclusive of NNPs, are necessary to build and sustain a strong POCUS program. Additional research to 
determine best practices regarding POCUS training is necessary to develop a standardized certification and 
credentialing process. Further studies of POCUS guidance of UVCs through the portal venous system are needed to 
determine the technique’s applicability to specific subsets of patients. 
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Point-of-Care Ultrasound for Umbilical Catheter Insertion: 
A Quality Improvement Project

Background
Background: UVC access and maintenance is an essential part of care for many infants in the 
NICU. Confirming UVC position upon initial placement and minimizing catheter 
manipulations is crucial in preventing serious UVC-associated complications. Line placements 
can be long and stressful for the neonate. 
Significance: UVC malposition and manipulation can lead to severe and life-threatening 
complications. Exposure to lengthy, stressful procedures can further compromise an ill infant. 

Literature Review

• To assess the impact of a training program on acquisition and recognition of routine US 
views for UVC assessment in a cohort of providers with minimal or no prior US experience

• To implement point-of-care ultrasound (POCUS) for line insertion in neonates requiring 
UVCs

Purpose

Setting: Level III and Level IV NICUs in an Austin, TX hospital system 
Project Design: Quality improvement- Model for Improvement framework 
Plan: Multi-method provider education including readings, lectures, simulation, and hands-
on practice. 
Evaluation: Log the number of providers trained. Pre and post provider survey. Follow up 
survey at  4-6 weeks.

Outcomes
Process Measure-Number of eligible providers trained
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Role Number of 
Providers

No Training 
Required

1st Training 
Completed 

2nd Training 
Completed

Neonatologist 18 1 (5.6%) 11 (61.1%) 4 (22.2%)
NNP 31 0 (0%) 12 (38.7%) 3 (9.7%)

All Providers 49 1 (2%) 23 (46.9%) 7 (14.3%)

Limitations
• Small sample size
• Attrition
• Response rate

• Credentialing process
• Equipment
• Focus shift

Methods

Implications for Practice

• Malposition is one of the most common complications of UVCs
• US is significantly more accurate than x-ray at identifying central catheter tip location
• Benefits

• Relatively quick, real-time assessment
• Decrease in malpositioned catheters
• Decreased number of manipulations
• Decreased number of x-rays
• Decreased time for procedure
• Facilitate guidance through portal venous system

Neutral Slightly Agree Agree Strongly Agree
Knowledge of Basic US 

Principles 0 0 1
(50%)

1
(50%)

Anatomy Knowledge & 
Recognition

1
(50%) 0 0 1

(50%)
Technical Skills 1

(50%) 0 0 1
(50%)

Practice 0 0 2
(100%) 0

Outcome Measure- Provider perceived impact of training
(improved or will improve)

Outcome Measure-Impact of training on provider knowledge

• Sufficient evidence to incorporate POCUS into standard of care
• Training program appears effective; continue provider training
• POCUS use will increase overtime as more providers complete the training and credentialing process
• Trend original process and outcome measures as project progresses
• Use survey to reassess provider knowledge during the maintenance phase to evaluate need for 

reeducation 
• Research to determine best practices for POCUS training, standardized certification, and credentialing

Participant Pre-test Score Post-test Score Pre-test/Post-test 
Change

1 21.43% 71.43% +50 (70%)
2 50% 71.43% +21.43 (30%)
3 64.29% 71.43% +7.14 (10%)
4 28.57% 42.86% +14.29 (33.34%)

Group Average 41.07% 64.29% +23.22 (36.12%)
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