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Please watch the video below depicting resistance to the
passage of an umbilical venous catheter. Think ﬁrst, then
answer the question below.

Figure. Click here to view the video.

(Reproduced with permission of Akshaya Vachharajani, MD,
and The Saigh Foundation Pediatric Simulation Center, St.
Louis Children’s Hospital & Washington University School of
Medicine. Copyright 2012.)

How long can an umbilical venous catheter be used
without risk of blood stream infection?
a) 1 week
b) 5 days
c) 4 weeks
d) 14 days
e) 10 days

Abbreviations
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Centers for Disease Control and Prevention
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Critique and Discussion
Time out is not recorded on the video to protect the
identity of the neonate.
The video depicts the resistance to the passage of the
catheter. A momentary resistance was frequently but not
always felt as the catheter tip entered the ductus venosus
(DV) in a study by Dunn. (1) A study revealed that all 50
(100%) of the neonates examined by ultrasound had
a patent DV on day 1. (2) Only 33 (66%) of these neonates had a patent DV at 5 days of age. The resistance felt
is most probably due to the anatomy and not DV closure.
This is because the DV connects the umbilical vein and
the hepatic veins at approximately 90° angle. (1)
The video demonstrates one of the methods to successfully negotiate an umbilical venous catheter (UVC)
across the DV. It was successful on this occasion (after
multiple attempts), but success is not guaranteed. Mandel
et al (3) describe a double catheter technique that has a
50% success. Dunn (1) describes a possibility of the catheter traversing the DV in 86% of the cases and the foramen
ovale in 70% of the cases.
Various formulas are used to determine the length of
catheter to be inserted in the umbilical vein. The formula
used in the video was described by Shukla et al. (4)
Estimates of the length of the catheter to be inserted
are described by Dunn (1) in his postmortem study on
neonates. The study attempts to correlate the length of
catheter (required to be passed up the umbilical vessels
to reach various anatomical sites within the body) to
the external measurements of 50 infants dying during
the perinatal period. The catheter could be passed a
greater distance if it traversed the DV. A newer formula
is described by and compared with the formula suggested
by Shukla et al. (5)
There is no international consensus on position of the
tips of the UVCs on radiographs. Plain radiographs, echocardiography, and ultrasound scans are utilized to conﬁrm
the successful catheterization and locate the tip of the
UVC. (6)(7) Multiple publications describe the abnormal
UVC tip positioning detected radiologically. (8)(9)
Pericardial effusion and cardiac tamponade are described with intracardiac location of the tip of the UVC.
The Food and Drug Administration Patient Safety News
describes cardiac perforation and tamponade as a “deadly
duo of central venous catheters.” (10) Of all deaths related
to central venous catheters (CVCs), 20% were in neonates.
(11) Cardiac perforation and tamponade accounted for
43% of all deaths related to CVC. Tamponade was reported more frequently in neonates although cardiac perforation was reported equally in both adults and neonates.

Mechanisms of tamponade include leakage of hyperalimentation ﬂuid into the pericardial sac or by direct perforation of the heart by the catheter (12); erosion of the atrial
wall and eventual perforation of the wall (13); and damage
to the endocardium with each atrial contraction. (14) A
retrospective case study revealed autopsy ﬁndings in 18
cases of pericardial effusion related to CVC. (15) Myocardial necrosis and/or thrombus formation at the site of
the CVC was noted in 42% of the cases, perforation without myocardial necrosis and/or thrombus formation was
noted in 47% of the cases, and in one case no perforation
was detected. (15) The authors speculate that the mechanisms for pericardial effusion related to CVC range from
frank perforation of the myocardium that seals spontaneously to adhesion of the CVC tip to the myocardium with
diffusion into the pericardial space. Complications of the
umbilical venous catheterization such as infection and venous thrombosis are described. (16)
Multiple interventions have been recommended to
prevent central line associated blood stream infections.
Limiting central line access for blood draws or injecting
medications, enforcing “scrub the hub” before accessing
the central line, removing the UVC as soon as possible,
and replacing UVCs with peripherally inserted central
catheters are some of the suggested interventions. The
Centers for Disease Control and Prevention (CDC)
guidelines recommend removal of UVCs as soon as possible when no longer needed but endorse the use for up
to 14 days if managed aseptically. (17) Butler-O’Hara
et al performed a randomized controlled trial that revealed similar infection and complication rates between
infants managed with a UVC in place for up to 28 days
compared with infants managed with a UVC replaced by
a percutaneous CVC after 7 to 10 days. (18) This contradicts the CDC guidelines.
A study comparing umbilical venous and intra-osseous
line placement during simulated neonatal resuscitation
revealed that the intra-osseous line was placed in less time
than the UVC. (19)
Correct Response: Answer d. The CDC guidelines for
the prevention of intravascular catheter related infections
recommend that UVCs should be removed as soon as
possible when no longer needed but can be used up to
14 days if managed aseptically.
We thank Bryan Camp (Media Services at St. Louis
Children’s Hospital, St. Louis, MO) for the production
and editing of the video.
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