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Abstract

Background: To assess the onset time, duration and post-
operative analgesic efficacy of ultrasound guided TAP block
in children with undescended testis who underwent laparo-
scopic orcheopexy.

Aimof Study: The addition of dexmedetomidine to bupi-
vacainein TAP block achieves better local anesthesia quality
and provides better pain control postoperatively without any
major side-effects.

Patients and Methods: A prospective randomized control-
led double blind study using a computer generated randomi-
zation was conducted in Assiut University between March
2016 and September 2017.

Results: Regarding SpO; and HR of the studied groups
at different times; it was noticed that there was no statistically
significant differences between the two groups ( p>0.05).
Regarding end tidal CO2 measurements, there was a statisti-
cally significant difference (p<0.05) after induction, at 10
minutes and at 70 minutes. There was statistically significant
difference (p<0.001) after 30-60 minutes and from 80 minutes
up to end of surgery with higher mean values at Group A.
There was no statistically significant difference at others
times. For mean arterial blood pressure recordings, there was
statistically significant difference (p>0.001) from time before
induction up to after 40 minutes, 80 minutes and at end. There
was ho statistically significance difference (p>0.05) at time
50-70 minutes, 90 minutes and before extubation. Regarding
post-operative pain scores, in Cry, Facial and Torso there was
no statistically significant difference at 4 hours, but there was
statistically significant difference (p<0.001) at 8 and 12 hours.
Asregarding child verbal, touch and legs there was a statisti-
cally significant difference (p<0.05) at 4, 8 and 12 hours.
Regarding frequency of post-operative analgesic request, there
was a statistically significant difference between Groups A
and B (p<0.05) with (85.0%) request analgesiain Group A
vs. (60.0%) in Group B. Egarding the time of the first analgesic
reguest, there was statistically significant difference between
Group A and Group B (p<0.001) with higher mean valuesin
Group B than Group A.
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Conclusion: The addition of dexmedetomidine to bupi-
vacaine in TAP block achieves better local anesthesia quality
and provides better pain control post-operatively without any
major side-effects.

Key Words: Transversus abdominis plane block — Dexmedeto-
midine — Bupivacaine — Laparoscopic orcheopexy.

Introduction

PEDIATRIC laparoscopy has been first described
in 1923 by Kelling but its use has increased since
the last decade. A |aparoscopic approach offers
several advantages over an open procedures; po-
tentially reduces the surgical stress and fluid shifts
that may accompany it; in addition thereisless
need for post-operative analgesia, reduction of
post-operative respiratory and wound complica-
tions; shortens post-operative convalescence, in-
cluding an intensive care unit stay; rapid return to
normal diet and decreased overall hospital stay [1].

Despite the minimally invasive nature, pain
can be moderate to severe in the immediate post-
operative period [2].

Inadequate control of post-operative pain leads
to several unwanted adverse events ranging from
patients discomfort prolonged immobilization to
thromboembolic phenomenon and pulmonary com-
plications [3] . Analgesic multimodalities were
recommended to relieve the post-operative pain
[4].Opioids although provide satisfactory analge-
sia, they are associated with unwanted side-effects
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Transversus Abdominis Plane (TAP) block is
atype of peripheral nerve block that involves
innervations of the anterolateral abdominal wall
[5] . It provides adequate post-operative pain relieve
following various abdominal surgeries [7].
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Patients and M ethods

Patients' guardians were provided with complete
information about the techniques of anesthesia and
analgesia and an informed written consent was
obtained from each patient's guardian after approval
from our Faculty Ethical Committee.

Sudy design:

A prospective randomized controlled double
blind study using a computer generated randomi-
zation was conducted in Assiut University Hospitals
and carried on 80 pediatric patients undergoing
|aparoscopic orcheopexy under general anesthesia
and receiving bilateral ultrasound guided TAP
block using dexmedetomidine and bupivacaine for
post-operative analgesia. The trial was planned
that neither the doctors (investigators) nor the
patients' guardians or even children themselves
was aware of the group allocation and the drug
received. The study drugs was be prepared by an
anesthesiologist not involved in performing the
block, patient care or in data collection. Patients
were randomly allocated into two equal groups of
40 patients each:

» Group A: Petients received ultrasound guided
TAP block using 0.3ml/kg bupivacaine (0.125%)
with a maximum dose of 20ml + 2ml normal
saline (0.9%).

» Group B: Patients received ultrasound guided
TAP block using 0.3ml/kg bupivacaine (0.125%)
with a maximum dose of 20ml + 0.25mg/kg
dexmedetomidine dissolved in 2ml normal saline
(0.9%).

Inclusion criteria:

* ASA I-11 physical status patients.

* Age between 3 and 10 years.

« Children undergoing laparoscopic orcheopexy.

Patients were placed in the supine position and
TAP block was performed under ultrasound guid-
ance. After skin preparation, the linear ultrasound
probe (high frequency probe 7-12MHz) connected
to a portable ultrasound unit (SonoAce 6) was
placed in the axial plane across the mid-axillary
line midway between the costal margin and the
highest point of iliac crest. A 50mm VY GON
needl e attached with tubing system to a syringe
filled with the LA solution was inserted in plane
with the ultrasound probe and advanced until it
reaches the plane between the internal oblique and
transversus abdominis muscles. After careful aspi-
ration to exclude vascular puncture, injection of
the study medication was performed leading to

separation between the internal oblique and the
transversus.

Satistical analysis:

Data was analyzed using SPSS Version 16
(SPSS Inc., Chicago, Illinois, USA). Normally
distributed numerical data was presented as mean
* SD, range, number and percentage. Hemodynam-
ic parameters were compared in-between both
groups using the independent samples student t-
test whereas the nonparametric data such as post-
operative CHEOPS were compared using the
Mann-Whiney U-test. Categorical variables (age,
sex and parents’ satisfaction scores) were analyzed
using Chi-sguare test. p-value of lessthan 0.05
was considered statistically significant.

Results

Thisis adouble randomized study carried out
in Assuit University Hospital, Assiut, Egypt; be-
tween 80 pediatric patients undergoing laparoscopic
orchiopexy with (ASA 1, 1) at age of (3-9) year
were included. They were divided into two groups;
group: (A) Received 0.3ml/kg bupivacaine 0.125%
with amaximum dose of 20ml + 2ml normal saline
(0.9%). Group (B): Patients received 0.3ml/kg
bupivacaine (0.125%) with a maximum dose of
20ml + 0.25mg/kg dexmedetomidine dissolved in
2ml normal saline (0.9%).

In comparison between studied groups as re-
gards demographic data, theres no statistical sig-
nificant difference in each of age & weight ( p>0.05)
but shows statistical significant differencein dura-
tion of surgery (p<0.001) (Table 1).

Also comparison between studied groups as
regards dose. With non statistical significant dif-
ference (p>0.05) about dose of Bupivacain between
Group A & Group B. But only Group B take dose
of Dexamedetomidine.

Clinical data collected every 10 minutesintra-
operative which include (heart rate, arterial oxygen
saturation, end tidal CO2, mean arteria blood
pressure, post-operative pain).

There was no statistically significant difference
between the studied groups regarding heart rate,
but there was stetistically significant differencein
mean arterial blood pressure (p>0.001) from time
before induction up to after 40 minutes, 80 minutes
and at end. Also there was no statistically significant
difference between the studied groups regarding
arterial oxygen saturation but there was a statisti-
cally significant differencein end tidal Co (p<0.05)
after induction, at 10 minutes and at 70 minutes.
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There was statistically significant difference
(p<0.001) before induction, after 30-60 minutes
and from 80 minutes up to end of surgery with
higher mean values at Group A. There was no
statistically significant difference at otherstimes.

Post-operative pain scores of the studied groups
in Cry, Facial and Torso there was no statistically
significant difference at 4 hours, but there was
statistically significant difference (p<0.001) at 8
and 12 hours. Asregarding child verbal, touch
and legs there was a statistically significant dif-

ference (p<0.05) at 4 hours and statistically sig-
nificant difference (p<0.001) at time 8 and 12
hours (Table 2).

In comparison between studied groups as re-
gards post-operative request analgesic. With sta-
tistical significant difference between Group A &
B (p<0.05) with (85.0%) request analgesiain Group
A Vs. (60.0%) in Group B.

Table (1): Comparison between studied groups as regards

demographic data.
Group A Group B p-
Mean£SD Mean = SD value
* Age (year) 5.8¥2.4 6.0+2.3 p=0.713
« Weight (Kg) 20.3+5.6 18.7£4.1 p=0.134
« Duration of surgry 65.5+£20.2 84.7+186  <0.001

(minut)

Table (2): Comparison between studied groups as regards
post-operative pain score details.

. Group A Group B p-
Time (n=40) (n=40) value
At 4hr 4.4+0.6 47138 N.S.
At 8hr 7.8£2.6 4718 <0.001
At 12hr 10521 47138 <0.001

Discussion

The management of post-operative pain is an
important issue. The uncontrolled post-operative
pain isthe major limiting factor for early ambula-
tion and thereby puts patient to the increased risk
of various complications as well. The desirable
properties of an analgesic agent are that it provides
safe and effective analgesia, with minimal side
effects. The multimodal pain management is the
answer of this [g].

The studies have shown that TAP block provides
significant analgesic effect, especially below T 10
upto L1 level; hence, it is perfectly suited for use
after lower abdominal and gynecological surgeries
(9.
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Although most of the available studies on TAP
block have used Loca Anesthetic (LA) agent, few
studies have reported that the adjuvant medications
were added to LA to prolong the effect of TAP
block. Dexmedetomidine is a selective alpha 2
adrenergic agonist, with both analgesic and sedative
properties [10] .

The use of LA agents with dexmedetomidine
epidurally or intrathecally associated with prolon-
gation of the LA effect. We have performed a
prospective, double-blinded, randomized study to
assess the analgesic effect of adding dexmedeto-
midine to bupivacaine on TAP block for patients
undergoing laparoscopy surgeries [11].

Ranjit & Shrestha compared the use of ultra-
sound guided TAP block versus local wound infil-
tration for post-operative analgesia in patients
undergoing laparoscopy surgery under general
anesthesia and found that bilateral TAP block was
effective in reducing post-operative pain scores
for 8-12 hours post-operatively. This block was
also successful in reducing post-operative opioid
requirement.

In our study, we noticed asignificant fall in the
HR following the administration of dexmedetomi-
dine opposite to the other group. This effect per-
sisted for 4 hours, but without any hemodynamic
instability. The decrease in pulse rate might be
related to the postsynaptic activation of central a2
adrenoceptors, leading to decreasedsympathetic
activity and slower HR [13].

Reported similar resultsto ours regarding HR
and increased sedation was noticed in the first
post-operative hour among Group B patients. None
of our patients required treatment for the low HR
or sedation. The low dose of dexmedetomidine
used in our study might be the reason behind the
minor adverse events. Regarding post-operative
pain scores, in Cry, Facial and Torso there was no
statistically significant difference at 4 hours, but
there was statistically significant difference ( p
<0.001) at 8 & 12 hours. Asregarding child verbal,
touch and legs there was a statistically significant
difference (p<0.05) at 4, 8 and 12 hours.

This agrees with [14] who reported that addition
of dexmedetomidine to bupivacainein TAP block
provides prolonged post-operative analgesia and
better pain control than LA aone. The duration of
LA waslonger, VAS was |lower and the need for
rescue morphine doses was less when dexmedeto-
midine was added to bupivacaine.
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In the present study we compared both studied
groups as regards post-operative analgesic request.
There was a statistically significant difference
between Group A & B (p<0.05) with 85.0% of
patients requested analgesiain Group A versus
60.0% of patientsin Group B.

In our study, the addition of dexmedetomidine
to bupivacainein TAP block led to further prolon-
gation of analgesia, less requirement of rescue
analgesic and lower pain scores. Similar to our
finding, many investigators reported that the addi-
tion of dexmedetomidine to different types of LA
agentsin various types of peripheral nerve blocks
resulted in prolongation of analgesic effect [15-17].

Many studies had found that the addition of
dexmedetomidine to LA in central neuraxial blocks
and in peripheral nerve blockades in human was
a safe and effective way to potentiate the LA effect
and reduce the required analgesics [18] . On the
other hand, [19] had compared dexmedetomidine-
ropivacaine mixture with ropivacaine alone in
patient controlled interscalene analgesia and they
reported similar pain scoresin both groups without
any advantageous effect of dexemedetomidine.

Masuki et al., in their study contributed the
prolonged effect of ropivacaine TAP block to the
relatively poorly vascularized TAP resulting in a
slower rate of drug clearance.

On the other hand, dexmedetomidine was found
to induces asoconstriction through an action on a2
adrenoceptors in the human forearm and later might
contribute to the longer duration of action. Other
investigators had supported a third mechanism of
action through a2 adrenoceptors agonist effect
rather than vasoconstriction. They contributed that
to the direct effect on the peripheral nerve activity.

Whatever the mechanism of dexmedetomidine
action, it seemsthat it potentiates the LA effect
and prolongs the analgesic duration.
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