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Introduction: Epidural anesthesia is frequently used to provide postoperative analgesia follow-
ing major surgical procedures. Secure fixation of the epidural catheter is necessary to prevent
premature dislodgment and loss of epidural analgesia. Using an in vitro model, the current
prospective study evaluates different types of dressings for securement of an epidural catheter
by quantifying the force in Newtons (N) required for dislodgment using a digital force gage.
Methods: Four methods of epidural catheter securement were used on a simulator mannequin:
1) Suresite® Window Clear Dressing, 2) Op-Site Post-Op® Visible Dressing, 3) Steri-Strips® and
Suresite Window Clear Dressing, and 4) Steri-Strips and Op-Site Post-Op Visible Dressing. Each
method of securement was assessed 10 times to calculate the mean force required to dislodge
the catheter. Mean force of dislodgment for each method was compared using parametric tests.
Results: The force (mean + SD) required for catheter dislodgment for the four methods was
14.0£2.9, 2, 10.7£1.5, 8.612.3, and 9.612.2 N, respectively. The pairwise difference showed
that the Suresite Window Clear Dressing was the best securement method when compared with
other methods.

Conclusion: Our study demonstrates the advantage of the Suresite Window Clear Dressing
in securing the epidural catheter. Future clinical trials are needed to validate these findings.
Keywords: epidural catheter, securement, dressings

Introduction

Epidural catheters are used during various surgical procedures in children to supple-
ment general anesthesia and provide postoperative analgesia. A secured catheter
is necessary to decrease complication rates, obtain maximum analgesic effect,
and provide optimal patient comfort. Catheter dislodgment has been shown to be
as high as 30% in data from the Pediatric Regional Anesthesia Network.' Several
techniques have been advocated to secure the epidural catheter including sterile
tape, topical skin adhesive, anchoring devices, and subcutaneous tunneling.?* In a
2-year quality improvement review of our institution’s experience, we noted that the
dislodgment rate was highest for lumbar catheters (11%), while dislodgment rates
with thoracic, caudal epidural catheters, and peripheral nerve catheters were 9%,
0%, and 4%, respectively. We aimed to decrease the rate of unintentional removal
or catheter dislodgment by identifying the optimal method of catheter securement
using an in vitro investigation. Our primary aim was to measure the force required
to dislodge the epidural catheter with various methods of catheter securement to
a mannequin.
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Methods

This was a prospective, non-blinded, in vitro trial that did not
involve patient care. As such, there was no need for Insti-
tutional Review Board approval. The epidural catheter was
secured to a mannequin model (Nursing Kid®, Wappingers
Falls, NY, USA) using four methods: 1) Suresite® Window
Clear Dressing (Medline Inc, Mundelein, IL, USA); 2) Op-
Site Post-Op® Visible Dressing (Smith & Nephew Medical
limited, Hull, UK); 3) Steri-Strips® (3M Health Care, St. Paul,
MN, USA) and Suresite Window Clear Dressing (Figure 1);
and 4) Steri-Strips and Op-Site Post-Op Visible Dressing
(Figure 2). At the time the study was conducted, epidural
catheters were typically secured by Suresite window clear
dressing in clinical use. The Suresite Window Clear Dress-
ing does not have foam padding, while the Op-Site Post-Op
Visible Dressing does have foam padding. Each of these two
devices was compared separately and with the addition of
Steri-Strips to secure the catheter under the devices, thereby
resulting in the four study groups. The catheter was placed at
the L4-5 level, identified by the superior margin of the iliac
crests, and was secured by one of the study investigators.

The direction of the force applied to dislodge the cath-
eter was at a 45° angle to the surface of the mannequin, as
it was postulated to be the most consistent way to maintain
a consistent vector for the force and to test the efficacy of
securement with the different dressings. The traction was
initiated 1 minute after the catheter had been secured in
place. Catheter dislodgment was defined as full dislodge-
ment or separation of the catheter from the surface of the
mannequin. A second experimenter used a Nidex® (Zoro,
Buffalo Grove, IL, USA) digital force gage to measure the
force in newtons (N) needed to dislodge or pull the catheter
from the mannequin. For each method of securement, the
trial was repeated 10 times.

Figure | Securement of epidural catheter to mannequin using Steri-Strips® and
Suresite® window clear dressing.

Force data collected in the study were found to be nor-
mally distributed (Shapiro—Wilk test P=0.175). Unpaired
t-tests were used to compare the force required for catheter
dislodgment between each pair of methods. Due to the
exploratory nature of the study, no a priori power analysis was
performed. No adjustment was made for multiple compari-
sons. P<0.05 was considered statistically significant. Stata/
IC 14.2 (StataCorp, LP, College Station, TX, USA) was used
for statistical analysis.

Results

The force required to dislodge the catheter using the four
securement techniques is summarized in Table 1. The greatest
force was required to dislodge catheters secured by the
Suresite Window Clear Dressing without Steri-Strips, fol-
lowed by catheters secured by the Op-Site Post-Op Visible
Dressing without Steri-Strips. Increased resistance to dislodg-
ment with the Suresite Window Clear Dressing compared
with Op-Site Post-Op Visible Dressing was statistically
significant when analyzing securement without Steri-Strips
(P=0.005), but not when analyzing securement with Steri-

Figure 2 Securement of epidural catheter to mannequin using Steri-Strips and Op-
Site Post-op® visible dressing.

Table | Force (in newtons) required to dislodge the epidural
catheter

Securement technique Force required

(N)*
Suresite® Window clear dressing 14.0+2.9
Op-Site Post-Op® visible dressing 10.7x1.5

Steri-Strips® and Suresite Window clear dressing 8.6+2.3
Steri-Strips and Op-Site Post-Op visible dressing  9.6+2.2

Notes: *Force in newtons (N) as the mean * SD. Each trial was repeated 10 times.
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Strips (P=0.312). Table 2 shows the pairwise differences,
95% CI of difference, and P-value, which also supported
that the Suresite Window Clear Dressing was the best method
for securement.

Discussion

The current study evaluated the efficacy of four commonly
used methods to secure an epidural catheter. We noted that
catheter securement by the Suresite Window clear dressing
required the highest force for dislodgment. Of note, the
addition of Steri-Strips to either dressing did not improve
the efficacy of securement and in fact, decreased the forced
required for catheter dislodgment, suggesting that their addi-
tion to commonly used dressings is not indicated.

In the pediatric population, epidural anesthesia is a
well-established technique during the intraoperative and
postoperative periods and remains one of the preferred
methods of analgesia due to its efficacy and safety.* How-
ever, technical factors may interfere with the efficacy of
analgesia. Postoperatively, patient movement is inevitable
and may lead to catheter dislodgment. Maintenance of
catheter integrity to ensure its efficacy and secure place-
ment despite patient movement as well as exposure to
blood, perspiration, and moisture remains a challenge.>®
The leading technical problems associated with epidural
catheter placement are leakage around the insertion site
and dislodgment of the catheter.® Complications associ-
ated with catheter movement may include catheter failure
with inadequate pain control, catheter dislodgment, or
even dural puncture with inadvertent complete spinal
anesthesia.*®

Previous studies have demonstrated that the site of place-
ment may influence the rate of catheter dislodgment. Ahsan
et al reported a failure rate of 26% for supraclavicular when
compared with 19% for infraclavicular perineural catheters.’
The authors attributed this difference to lack of musculature
around the supraclavicular site to prevent the movement and
dislodgment as well as different methods of securement.

In our clinical experience, we have noted a higher rate of
dislodgment with lumbar epidural vs caudal or thoracic
epidural catheters.

There are limitations in our present study that warrant
consideration. We employed a mannequin model as in vitro
model to test the strength of catheter securement, which is
not an exact representation of in vivo catheter securement
in human patients due to other factors which may play a
role including the presence of fluid, blood, or perspiration
under the dressing as well as differences in adherence of the
dressing or Steri-Strips to skin vs the artificial surface of the
mannequin. The epidural catheter was merely taped on top
of the mannequin without direct insertion into the tissue or
device. Our assessment was based on the force required to
dislodge the epidural catheter measured by a Nidex force
gage. The experimenter dislodging the catheter was instructed
to apply force at a 45° angle to the surface of the mannequin
from the securement site. This may not always represent the
vector of force that occurs clinically as twisting or pulling
from the side or other directions may occur.

Our study demonstrates a potentially better technique for
securement of the epidural catheter insertion site. Further-
more, it demonstrates that the use of Steri-Strips under these
dressings offers no advantage. Epidural catheter dislodgment
leading to premature removal or disruption of postoperative
epidural analgesia is a recognized concern. Various studies
have shown that dislodgment of perineural and epidural
catheters remains a significant problem in clinical practice.
Securement techniques have included addition of an adhesive
anchoring device or dressing as in the current study, applica-
tion of topical agents such as Dermabond® or cyanoacrylate
glue, and subcutaneous tunneling.>!®!" Although dressing
techniques may play a vital role in the prevention of epidural
catheter dislodgment, there are limited data to determine
the optimal technique. Further validation with in vivo trials
is needed to provide additional information regarding the
optimal dressing techniques for securement of an epidural
catheter.

Table 2 Pairwise differences: 95% ClI of difference and P-value of the techniques

Methods

Suresite® Window

Clear Dressing

Op-Site Post-Op®
Visible Dressing

Steri-Strips® and Suresite
Window Clear Dressing

Suresite Window Clear Dressing
Op-Site Post-Op Visible Dressing
Steri-Strips and Suresite Window Clear Dressing
Steri-Strips and Op-Site Post-Op Visible Dressing

(1.1, 5.4) P=0.005
(3.0, 7.8) P<0.001
(1.9, 6.8) P=0.001

(0.3, 4.0) P=0.022

(0.7, 2.9) P=0.212 (3.2, 1.1) P=0.312
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