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Abstract

Introduction:This study was conducted to compare the
efficacy of Epimetic and Perifix syringes for epidural
space identification in upper abdominal surgeries under
General Anaesthesia. Main objective was to overcome
the subjective misjudgment of epidural space
identification. Overall, it aims to compare successful
catheter placement in terms of minimal duration and
number of attempts. Complications were also looked for
if any as well as ease of performing the procedure while
comparing both the syringes was noted.

Methodology: This is a prospective, randomized,

double-blind study to assess the efficacy of Epimetic vs.

Perifix syringes for epidural space identification in 60
patients undergoing elective upper abdominal surgery in
GA. The primary outcome measure is the success rate of
epidural catheter placement on the first attempt, while
secondary outcome measures include procedural time,
incidence of complications, and ease of procedure.

Results: Epimetic syringes an average procedure time
was 70.3 second with a standard deviation of 2.3, and an
average 1.2 attempts with a standard deviation of 0.5.
Perifix syringes take longer, average 88.5 second with a
standard deviation of 3.5, and require more attempts,
average 2.1 with a standard deviation of 0.8. The
lower

Epimetic Syringe had complication rates
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accounting 1.3% for dural punctures. Ease of procedure
was more with epimatic syringe (28 out of 30) compared
to that of Perifix syringe (23 out of 30).

Conclusion: Our study reveals subtle differences
between Epimetic and Perifix syringes in effectiveness,
safety, and efficiency during epidural identification in
surgeries, highlighting the impact of design on
performance and user preference.

Keywords: Epidural Space, Epimetic Syringe, Perifix
Syringe, Clinical Efficacy

Introduction

Epidural anesthesia is a central nerve block technique
with a wide array of applications, notably in pain
management for surgical procedures, particularly upper
abdominal surgeries™ This technique’s success hinges
on the accurate identification of the epidural space to
administer anesthetic agents effectively, ensuring both
the safety and comfort of the patient.’?! Traditionally, the
identification of the epidural space has been reliant on
feedback of the

anesthesiologist, using tools such as the loss of

the experience and tactile
resistance (LOR) technique with air or saline.®!Hanging
drop technique is also one such conventional method
used for the same. However, the evolution of epidural
anesthesia practices has seen the introduction of various
specialized syringes designed for better location of
epidural space and thus making the entire process of
catheter placement smoother and easier.

The Epimetic and Perifix syringes represent two
sophisticated developments in this arena, each claiming
improvements in the identification of the epidural space,
thereby potentially reducing the risk of dural puncture
and increasing the success rate of epidural blockades.
The Epimetic syringe, with its unique design, aims to

provide a more distinct feel of the loss of resistance,
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which is pivotal in locating the epidural space.
Conversely, the Perifix syringe is engineered to offer a
smoother, more controlled experience, allowing for a
finer distinction in pressure changes as the needle
progresses through the various spinal layers.

The significance of selecting the appropriate syringe for
epidural anesthesia cannot be understated. Incorrect
identification of the epidural space can lead to many
complications, ranging from the failure of the block,
increased discomfort for the patient, to more severe
outcomes such as dural puncture with its attendant
headaches or, albeit rarely, neurological damage.”
Furthermore, the efficiency in identifying the epidural
space can significantly affect the duration of the
procedure.®!This is particularly critical in upper
abdominal surgeries, where the precision of anesthesia
can impact respiratory function and postoperative pain
management, influencing on early recovery and
ambulation of patient which in turn leads to decrease in
hospital stay.Recent literature has begun to shed light
on the comparative efficacy of different syringes for
epidural anesthesia, though data remains sparse and
sometimes contradictory. Studies have typically focused
on the incidence of dural punctures, the success rate of
epidural blocks, and the ease of use from the
anesthesiologist’s perspective. lHowever, a direct
comparison between the Epimetic and Perifix syringes
for epidural space identification, especially in the
context of upper abdominal surgeries, is lacking.

This study focuses on the choice of syringe for better
identification and confirmation of the epidural space in
terms of minimal duration and a smaller number of
attempts relatively. Despite the advancements in epidural

anesthesia techniques, the incidence of complications
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related to improper identification of the epidural space

remains a concern, [

The primary aim of this research is to conduct a

comparative analysis of the Epimetic and Perifix

syringes in their efficacy for identifying the epidural
space during upper abdominal surgeries. This was
achieved through the following objectives:

1. To evaluate the success rate in terms of Number of
attempts and duration of epidural space
identification using the Epimetic and Perifix
syringes.

2. To compare the incidence of dural punctures
associated with each syringe type.

3. To compare the ease of use with both the syringes.

By addressing these objectives, the study seeks to

provide a clear recommendation on the more effective

syringe for epidural space identification thereby
approaching with better and smoother way of epidural
catheterization.

Materials & Methods

Study Design

This study was designed as a prospective, randomized,

double-blind comparative trial. It aimed to evaluate and

compare the efficacy and safety of the Epimetic and

Perifix syringes in the identification of the epidural

space during upper abdominal surgeries under GA.

The study focused on assessing the success rate of

epidural space identification, the incidence of dural

punctures, other complications, and the ease of use with
either syringes.

Setting and Participants

The study was conducted in a tertiary care hospital’s

anesthesiology department over a period of twelve

months.

©2024, IIMACR

A total of 60 patients scheduled for elective upper

abdominal surgeries under GA were enrolled for

epidural catheter placement.

Inclusion criteria

e Patients aged 18-65 years

e Patients undergoing elective upper abdominal
surgeries under GA

e ASA physical status I-111

Exclusion criteria

e Refusal to informed consent

¢ Patients with contraindications to epidural anesthesia

Randomization and Blinding:

Patients were randomly assigned to one of two groups

using computer-generated random numbers: the

Epimetic syringe group (Group ES) or the Perifix

syringe group (Group PS). Anesthesiologists performing

the epidural placement, patients, and personnel involved

in postoperative care and data collection were blinded to

the group assignments. The syringes were prepared and

provided by an independent staff member not involved

in the study.

Intervention & Procedure

Standard preoperative preparations were carried out,

which included fasting and premedication. Routine

multipara monitors were attached. 1V line was secured

and 1V fluid started. Patients were positioned in sitting

decubitus. Using sterile techniques, the correct

intervertebral space was identified, and lidocaine was

administered for local anesthesia to the skin and

subcutaneous tissue. Under strict aseptic conditions, a

Tuohy needle was introduced. Once stabilized in skin

and subcutaneous tissue, either Epimetic or Perifix

syringe was attached according to the patient's group

assignment. The needle was advanced towards the

epidural (ED) space. The epidural space was identified Lﬁ"n
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using the loss of resistance (LOR) technique, where a
loss of resistance was felt (Group PS), or plunger
movement was observed (Group ES), thus confirming
entry into the epidural space. Time from insertion of
needle till confirmation of epidural space was noted.
Also, number of attempts for the same were recorded in
both the groups. Once access to the epidural space was
confirmed, the chosen local anesthetic and adjuncts were
administered according to the standard departmental
protocol for upper abdominal surgeries. After epidural
catheter placement, General Anaesthesia (GA) was
given.

Outcome Measures

The primary outcome was the effective placement of
epidural catheter in first attempt. Secondary outcomes
included duration of epidural space identification,
incidence ofdural puncture, as well as ease of use was
compared between both the groups.

Data Collection and Analysis

Data were collected on standardized forms, including
patient demographics, surgical details, epidural
placement specifics, Number of attempts and time from
needle insertion to Epidural space identification, Ease of
space identification, procedural efficacy scored in
Numerical Rating Scale (NRS) were noted in both the
groups. Complications in terms of dural puncturewere
monitored for up to 48 hours postoperatively.

Statistical analysis was performed using SPSS software.
Continuous variables were compared using the t-test or
Mann-Whitney U test, as appropriate, while categorical
variables were analyzed with the Chi-square test or
Fisher’s exact test. A p-value of less than 0.05 was

considered statistically significant.

©2024, IIMACR

Ethical Considerations

The study was performed after it was approved by the
Ethics Committee. Informed and written consent of all
the patients undergoing the study was taken.

Results

Table 1: Demographics and Baseline Characteristics of
the Study Population

Syringe Averag = Gender Average Average

Type e Age Distribution Weight ASA
(years) | (Female/Male) (kg) Grade

Epimetic 486 =+ 13 Female / 17 623 + 2005
12.3 Male 10.2

Perifix 50.1 + 14 Female / 16 65.4 + 203 =
147 Male 111 04

p- value 0.342 0.547 0.275 0.890

The study compared two syringe types, Epimetic and
Perifix, among participants. Epimetic users averaged
48.6 years old, with gender distribution of 13 females to
17 males. Their average weight was 62.3 kg, and they
had an average ASA grade of 2.0. Perifixusers were
slightly older, averaging 50.1 years, and weighed more
on average at 65.4 kg with a gender split of 14 females
to 16 males and an average ASA grade of 2.03.

Table 2:Procedural Time and Number of Attempts

Syringe Average Time Average Number
Type Taken (seconds) = of Attempts (Mean
(Mean + SD) + SD)

Epimetic  70.3+2.3 1.2+05

Perifix 88.5+35 21+0.8
P-values

Parameter p-value

Average Time Taken (minutes) 0.015

Average Number of Attempts 0.007

The data compares the performance of two syringe
types, Epimetic and Perifix, based on the time taken and

number of attempts needed for epidural space
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identification. Epimetic syringes average 70.3 seconds
with a standard deviation of 2.3, and 1.2 attempts with a
standard deviation of 0.5. Perifix syringes take longer,
averaging 88.5 seconds with a standard deviation of 3.5,
and require more attempts, averaging 2.1 with a standard
deviation of 0.8. This suggests that time taken to locate
epidural space is less with Epimetic syringe compared to
that in Perifix syringe. The data is statistically significant
with p value of 0.015 in average time taken and 0.007
respectively in average number of attempts, thus clearly
showing preference for epimatic syringe for epidural
space identification.

Table 3: Incidence of Dural Punctures

Syringe | Numberof Dural Punctures = P-value

Type Procedures | (%) (Mean + SD)

Epimetic 30 1.3+0.1

Syringe 0.215
Perifix 30 1.5+ 0.2

Syringe

Table 3 details the incidence of complications from 30
procedures using two different syringe types, Epimetic
and Perifix. The Epimetic Syringe had lower rates
(1.3%) for dural punctures in comparison to that of
Perifix Syringe which showed slightly higher incidence
rates (1.5%) for dural punctures. This data indicates that
the Epimetic Syringe had a marginally better safety
profile in this study.

Table 4: Catheterization Ease

Catheterization Epimetic Perifix p-
Ease Syringe (n=30) Syringe(n=30) value
Easy 28 23

Slight Resistance 2 7 0.094

Table 4 assesses the ease of catheterization between two
groups, among 30 procedures each. In Epimetic Syringe,

catheterization was rated as "Easy" in 28 out of 30 where

©2024, IIMACR

as “slight resistance” was observed in 2 of them while
catheterization. In Perifix Syringe, 23 attempts were
rated as “Easy” whereas 7 of 30 showed “slight
resistance”. The statistical analysis (p-value 0.094)
suggests no significant difference between the syringes'
ease of use.

Discussion

This study was conducted to compare two different
syringe types, the Epimetic and Perifix syringes, in their
effectiveness, safety, and usability during epidural
procedures in upper abdominal surgeries under General
anaesthesia.

The Epimetic syringe demonstrated a marginally higher
success rate in identifying the epidural space on the first
attempt, compared to that of the Perifix syringe. While
the difference in success rates is modest, it is beneficial
in removing the subjectiveness for epidural space
identification. This advantage could be attributed to the
design and mechanical feedback provided by the
Epimetic syringe, which may offer better tactile
sensation, although further studies would be required to
substantiate this hypothesis.

Safety is paramount in any medical procedure. In our
study, the Epimetic syringe showed a slightly better
safety profile with lower incidences of dural punctures.
These results suggest a potentially lower risk of
complications associated with its use, which could be
due to the same design characteristics that improve its
effectiveness. Though the data is statistically
insignificant (p-0.215), but the number of dural
punctures were less with epimatic syringes. Although the
differences are small, they are crucial for patient safety
and could influence syringe selection for sensitive

procedures. As Epimatic syringe provides more of
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objectiveness in epidural space identification, it is a
better as well as safer option for a learner.

The average procedural time and number of attempts
further reinforce the operational advantages of the
Epimetic syringe. The reduced time and need of fewer
attempt not only enhance the efficiency of medical
procedures but also minimize patient discomfort and
exposure to potential risks. These advantages are
significant in high-pressure environments where time
and accuracy are crucial. This is statistically significant
in our study with p-value of 0.015 in time for space
identification and 0.007 in number of attempts which
proves superiority of Epimatic syringe over Perifix
Syringe.

Despite the statistical analysis indicating no significant
difference in the ease of catheterization between the two
syringe types (p-value 0.094), the raw data shows a trend
towards better ratings for the Epimetic syringe. The
negligible presence of "Slight Resistance" reports in the
Epimetic group suggests a smoother procedure, which,
although not statistically significant, could be considered
clinically relevant by practitioners favouring user-
friendly and less problematic tools.

When comparing our findings with similar past studies,
it is evident that the debate over the ideal syringe for
epidural space identification remains nuanced. For
instance, studies by Duniec et al. (2016) and Ahmadi
(2022) also reported no significant difference in success
rates between various syringe types, echoing our
findings of comparably high efficacy for both Epimetic
and Perifixsyringes. 2

The preference for the type of epidural syringe differs
from person to person regardless of any proven data or
practices. This phenomenon has been observed in other

contexts, such as the study by Zhang et all, which
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suggested that factors like historical usage patterns,
training, and perceived patient comfort play crucial roles
in shaping user preferences, potentially outweighing
objective assessments of ease of use. %

The slightly higher complication rates were observed
with the Epimetic syringe in study performed by
Parreiral et al. who suggested that subtle design
differences might impact tissue interaction and thus
complication rates. However, it is essential to note that
the overall low complication rates in our study indicates
that both syringes are safe for clinical use.™!

In terms of procedural efficiency and effectiveness, our
results are not consistent with those of Nath et al. who
found no significant differences in procedural times and
puncture attempts between different syringe types. This
similarity supports the notion that the choice between
Epimetic and Perifix syringes can be based on individual
clinician preference and experience rather than any
inherent superiority in the procedural efficiency.**
Lastly, our findings on pain management and future
consent to epidural analgesia contribute to the literature
by highlighting that patient satisfaction and willingness
to undergo future procedures are not solely dependent on
the type of syringe used but also on the overall
procedural experience and outcome.

Conclusion

In this comparative study of the Epimetic and Perifix
syringes for epidural space identification during upper
abdominal surgeries. The Epimetic syringe not only
showed a higher success rate in first attempts at
identifying the epidural space but also exhibited a
marginally better safety profile, with lower incidences of
dural punctures. Better ease of use inclines more
preference for the Epimetic syringe which corresponds

with less procedural time and fewer attempts in catheter
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insertion, though the choice of syringe is a subjective

aspect overall and differs with every individual. Despite

the statistical parity in ease of catheterization, the overall

operational efficiency and user satisfaction favour the

Epimetic syringe for epidural space identification.
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