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Abstract

Background: Perioperative pain and stress of surgery
induces changes in hormonal secretion. Tissue trauma that
occurs as a result of surgical interventions is associated with
both metabolic and endocrine responses. The present study
was performed in abdominal and pelvic cancer surgeries, to
compare the effect of bupivacaine versus bupivacaine with
dexmedetomidine in ultrasound guided Transversus Abdominis
Plane (TAP) block on post-operative heamodynamics and
attenuation of endocrine response during surgery.

Patients and Methods: The study included seventy five
patients who were randomly allocated into three groups:
Bilateral ultrasound guided TAP block was done to all patients
before recovery where group TAP (n=25) received bupivacaine
(0.25%), group TAP + Dex (n=25) received dexmedetomidine
with the bupivacaine and group TAP + IV-Dex (n=25) received
bupivacaine in addition to intravenous dexmedetomidine.
Blood samples were withdrawn before the block and at 8
hours and 24 hours post-operative.

Results: Heamodynamics did not show clinically signif-
icant difference in the three groups where only 3 patients had
bradycardia that was treated with atropine. Serum cortisol
and glucose levels were comparable in all study groups.
Cortisol level was within normal range and showed decline
at 8 and 24 hours postoperative which indicates attenuation
of the surgical stress response.

Conclusion: The use of dexmedetomidine with TAP block
blunted the stress response to surgery without affecting
heamodynamics.

Key Words: TAP block — Abdominal surgery — Dexmedetomi-
dine — Cortisol — Stress response — Glucose level.

Introduction

IN cases of trauma, burns, severe infection and
exhausting exercise; a systemic reaction occurs in
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response to tissue injury that includes a wide range
of effects on endocrinological, hematological and
immunological systems, where the term “stress
response” is the definition given to both the meta-
bolic and hormonal changes that are evoked fol-
lowing surgery or trauma [1].

This stress response has been considered as the
homeostatic defense mechanism that is important
for the body to adapt and develop resistance to the
noxious insults. Such exaggerated physiological
changes in patients with coexisting diseases is
always life threatening. Prolonged stress response
causing continuous hyper-metabolic state may
result in exhaustion of essential components of the
body causing loss of weight, fatigue, decreased
resistance, delayed ambulation and increased mor-
bidity and mortality [2].

In the early post-operative period, the most
important problems that should be avoided are
stress and pain. Therefore, a vital goal of modern
surgery is faster and better postoperative recovery.
Factors that can affect stress response to surgery
include pre-operative, intraoperative and post-
operative factors. Effective post-operative analgesia
can decrease the stress response to surgery and
facilitate patient recovery [3].

General and regional anesthesia have been often
compared regarding the ability of one to attenuate
the stress response to surgery over the other. Con-
siderable advantages are proposed by regional
anesthesia including suppressing cortisol and cat-
echolamine levels and reducing muscle breakdown
post-operatively [4].

The purpose of this study was to evaluate the
effect of using dexmedetomidine with ultrasound
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guided TAP block whether added to the local
anesthetic or given intravenously regarding post-
operative stress response and heamodynamics.

Material and M ethods

After approval of the Institutional Ethics Com-
mittee at the National Cancer Ingtitute (NCI), Cairo
University, seventy patients were enrolled in the
study with awritten informed consent. The study
was conducted in the period from May 2014 to
April 2016. The patients scheduled for major ab-
dominal or pelvic surgery, aged 18-65 years of
both sexes and ASA (American Society of Anesthe-
siology) physical statuses|, 11 or I11 were included
in this study. Patients were excluded in case of
bradycardia or heart block, renal and hepatic im-
pairment, low platelet count and coagulation de-
fects, history of epilepsy, known alergy or hyper-
sensitivity to the used drugs and local or systemic
infection.

Premedi cation with intravenous midazolam
(0.02mg/kg) was given to al patients in the holding
area. Ranitidine (50mg V) and metoclopramide
(10mg 1V) were given just prior to induction. In
the operating room patients were conti nuously
monitored with ECG, pulse oximetry and non-
invasive automated arterial blood pressure. All
patients received standardized anesthesia. Intrave-
nous induction of anesthesia was achieved with
propofol (2mg/kg), fentanyl (2ug/kg), and atracu-
rium (0.5mg/kg) to facilitate endotracheal intuba-
tion, followed by volume controlled ventilation
with FIO2 50%. Upon skin closure, paracetamol
at 15mg/kg IV was administered and continued
every 6 hoursin the Post Anesthesia Care Unit
(PACU).

Patients were divided randomly into three equal
groups of 25 patients each using permuted random
blocks. At the end of the surgery, bilateral ultra-
sound (U/S) guided TAP block was performed in
all the groups using ultrasound machine SonoSite
M-Turbo. A linear multifrequency (6-13MH2z)
transducer was used for scanning. The block was
donein the supine position sing a 20G spinal needle
after obtaining sterile conditions and skin prepara-
tion where the transducer was placed in atransverse
plane above theiliac crest in the region of midax-
illary line. After verifying correct position by
visualizing shaft of the needle in the correct plane
and clear negative suction, 2ml normal saline were
injected to widen the space then Group TAP: Re-
ceived 30ml 0.25% bupivacaine (max. 3mg/kg) on
each side, Group Tap + Dex: Received 30ml 0.25%

bupivacaine with 0.5ug/kg dexmedetomidine on
each side and Group TAP + [V-Dex received 30ml

0.25% bupivacaine on each side in addition to a
loading dose of dexmeditomidine 1ug/kgi.v. over
20 minutes given during skin closure (approximate-

Iy 30 minutes before performing the block) fol-

lowed by an infusion of 0.5ug/kg/hr continued for
2 hours post-operative.

In PACU and Surgical Unit, hemodynamicsin
the form of heart rate and blood pressure were
recorded at 2, 4, 6, 12 and 24 hours post-operative.
Blood samples were obtained from each patient to
determine serum cortisol level and blood sugar to
assess stress response. Samples were taken before
performing the block, at 8 hours and at 24 hours
post-operative. Data was analyzed using SPSS
with statistical package Version 17. Quantitative
datais expressed as mean and standard deviation
or median and range as appropriate. Qualitative
datais be expressed as frequency and percentage.
Chi-sguare test or Fisher's exact test was used to
examine the relation between qualitative variables.
Comparison between guantitative data of the three
groups was done using either parametric or non-
parametric ANOV A test as appropriate. p-value
less than 0.05 was considered to be significant.

Sampl e size estimation:

Based on the results obtained from a compara-
tive study on the effect of dexmedetomidine added
to bupivacaine intrathecal which found a difference
in the VAS between the two groups (spinal anesthe-
siawith or without dexmedetomidine) of 2.4 and
a standard deviation of 2.2 [11], a sample of 23
cases in each group would be sufficient to elicit
that difference at an alphalevel of 0.05 and a power
of the test of 95%.

Results

In this prospective, randomized clinical trial,
the three groups were comparabl e regarding age,
sex, and Body Mass Index (BMI) (Table 1). The
patients had different types of surgery involving
the abdomen and pelvis (Table 2). Hysterectomy
was the most frequently performed surgery fol-
lowed by radical cystectomy and colectomy.

In group TAP, Heart Rate (HR) decreased sig-
nificantly after 2 and 4 hours relative to the baseline
reading (p=0.011 and p<0.001, respectively). Then,
HR increased to near the baseline reading (Table
3). In group TAP + Dex, HR was significantly
lower than the baseline reading starting from 2
hours up to 12 hours post-operatively (p-vaue
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<0.001 up to 6 hours and 0.011 after 12 hours).
By 24 hours, HR increased to near the baseline
reading. The same change of HR was observed in
group TAP + IV-Dex with a p-value <0.001 for all
readings up to 12 hours Fig. (1).

In group TAP, there was no significant change
of Systolic Blood Pressure (SBP) throughout the
24 post-operative hours (p=0.118) (Table 4). In
group TAP + Dex, SBP decreased significantly
after 2 hours compared to the baseline reading (p=
0.014), then it increased to near the baseline read-
ing. In group TAP + IV-Dex, SBP decreased sig-
nificantly after 2 and 4 hours relative to the baseline
reading (p<0.001 and p=0.001, respectively). Then
SBP increased to near the baseline reading Fig.

Q).

In group TAP, there was a significant decrease
of Diastolic Blood Pressure (DBP) after 2 hours
(»p=0.001). Then DBP increased to near the baseline
reading (Table 5). In group TAP + Dex, DBP was
significantly lower than the baseline reading starting
from 2 hours up to 12 hours post-operatively (p
<0.001, p=0.001, p=0.019, and p=0.036, respec-
tively). By 24 hours DBP increased to near the
baseline reading. Similarly, in group TAP + IV-
Dex, DBP was significantly lower than the baseline
reading starting from 2 hours up to 12 hours post-
operatively (<0.001, p<0.001, p=0.041, and p=
0.046, respectively). By 24 hours DBP increased
to near the baseline reading Fig. (3).

There was no significant difference between
the three groups in blood glucose and serum cortisol
(Table 6) Figs. (4,5).
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Fig. (1): Changes of heart rate during the first 24 post-operative
hours in the three studied groups.
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Fig. (2): Changes of systolic blood pressure during the first
24 post-operative hours in the three studied groups.
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Fig. (3): Changes of diastolic blood pressure during the first
24 post-operative hours in the three studied groups.
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Fig. (4): Blood glucose levels during the first post-operative
24 hours in the three studied groups.
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Fig. (5): Serum cortisol levels during the first post-operative
24 hours in the three studied groups.

Table (1): Baseline patients' characteristics of the three studied

Table (4): Changes of systolic blood pressure during the first
24 post-operative hours in the three studied groups.

TAP TAP +Dex  TAP +1V-Dex

n=25 n=25 n=25
Baseline 129£13 128%11 131+12
Post-operative 2 hours 12314 118+ 12* 115+ 11*
Post-operative 4 hours 12619 120£9 114+ 11*
Post-operative 6 hours 126£13 12012 121£11
Post-operative 12 hours ~ 127%11 123£13 123%11
Post-operative 24 hours 13113 124£11 12512

Data are presented as mean * SD.
*: Significant change relative to the baseline reading.

Table (5): Changes of diastolic blood pressure during the first
24 post-operative hours in the three studied groups.

TAP TAP +Dex  TAP +1V-Dex

n=25 n=25 n=25
Baseline 8119 82+7 8248
Post-operative 2 hours 74£8% 70+7* 68+7*
Post-operative 4 hours 78+7 T3£7* T1£7*
Post-operative 6 hours 77£6 74+8* 73£8*
Post-operative 12 hours 79+8 74£9* 74£9%
Post-operative 24 hours 8019 77+8 7749

groups.
TAP TAP + Dex TAP+1V-Dex p-
n=25 n=25 n=25 value
* Age (years) 49.4%9.1 48.9£8.0 48.6£9.7 0.940
* Body mass 30.743.1 31.0%2.8 30.5£3.0 0.811
index (kg/mz)
* Sex:
Male 9 (36.0%) 8 (32.0%) 10 (40.0%)  0.841
Female 16 (64.0%) 17 (68.0%) 15 (60.0%)

Data are presented as mean * SD.
*: Significant change relative to the baseline reading.

Table (6): Blood glucose and serum cortisol during the first
post-operative 24 hours in the three studied groups.

Data are presented as mean + SD, or number (%).

Table (2): Type of surgery performed in the three studied

group.
TAP TAP +Dex  TAP +1V-Dex
n=25 n=25 n=25
Hysterectomy 7 (28%) 5 (20%) 4 (16%)
Radical cystectomy 3 (12%) 4 (16%) 5 (20%)
Colectomy 4 (16%) 3 (12%) 3 (12%)
Ovariectomy 4 (16%) 4 (16%) 2 (8%)
Sigmoidetomy 2 (8%) 2 (8%) 3 (12%)
Trachilectomy 2 (8%) 2 (8%) 2 (8%)
Retroperitoneal mass 2 (8%) I (4%) 2 (8%)
Pelviabdominal mass 0 (0%) 2 (8%) 2 (8%)
Low anterior resection 1 (4%) I (4%) 1 (4%)
Pelvic abscess 0 (0%) I (4%) 0 (0%)
Staging laparotomy 0 (0%) 0 (0%) 1 (4%)

TAP  TAP+Dex APF 4
_ . IV-Dex
n=25 n=25 _ value
n=25
Blood glucose (mg/dL):
* Baseline 120.6£31.7 134.6£34.4 122.9426.5 0.214

* Post-operative 8 hours 139.0£28.6 134.4+21.2 131.8%£15.8 0.820
* Post-operative 24 hours 125.7+27.8 127.1£19.8 128.6%22.6 0.322

Serum cortisol (mg/dL):

Table (3): Changes of heart rate during the first 24 post-
operative hours in the three studied groups.

TAP TAP +Dex  TAP +IV-Dex

n=25 n=25 n=25
Baseline 93£10 95£8 96%7
Post-operative 2 hours 86+8%* T1£10* 75+ 12%
Post-operative 4 hours 86+7* 83+9* 79+9*
Post-operative 6 hours 88+ 10 83+9* 83+£9*
Post-operative 12 hours 89+6 88+9* 89+8*
Post-operative 24 hours ~ 92%10 9110 90£9

Data are presented as mean * SD.
*: Significant change relative to the baseline reading.

* Baseline 27.2+64  262+74 238+6.2 0.171
* Post-operative 8 hours 21.1+6.1 19.2+8.3 17.2£52  0.057
* Post-operative 24 hours 21.6+3.6  21.5£55 20.8+6.1  0.235
Data are presented as mean + SD.

Discussion

This study focused on examining the effect of
adding dexmedetomidine to TAP block, in cancer
patients who underwent abdominal and pelvic
surgeries, on postoperative heamodynamis and the
stress response to surgery. Dexmedetomidine, being
an 0 -2 receptor agonist, causes post-synaptic acti-
vation of -2 receptors in the central nervous
system which leads to decreased sympathetic ac-
tivity leading to bradycardia and hypotension [5].

This effect can be decreased by slow infusion
of the loading dose and is dose dependent regarding
the maintenance dose. We administered the loading
dose (1 k@ in the IV Group slowly over 20
minutes and the used maintenance dose (0.5
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mkgihr) was relatively low where the recommend-
ed dose can go upto 1.4 mp/kaihr. Therefore only
3 patients developed bradycardia and received
atropine. Statistical analysis of the data we collected
showed significant decreasein HR at 2 and 4 hours
in al groups compared to baseline readings and
remained lower up to 12 hoursin the groups re-
ceiving dexmedetomidine but readings were not
critically low. This can be explained by the nature
of cancer patients and aggressive pre-operative
preparation and dehydration resulting in relatively
higher baseline readings.

A study on the efficacy of the addition of low
dose dexmedetomidine as an adjuvant to lignocaine
in Intravenous Regional Anesthesia (IVRA) showed
improved postoperative analgesia without affecting
hemodynamics. Both blood pressure and heart rate
were comparable with the placebo control group
which also comesin parallel with findings of our
study [6].

On the other hand, studies comparing brachial
plexus block with and without dexmedetomidine
showed that although the incidence of hypotension
was comparable in both study groups, the incidence
of bradycardia was higher in patients recieving
dexmedetomidine as a part of the brachial plexus
block. The occurance of bradycardia was transient
and easily reversed by atropine without affecting
heamodynamics [7]. Helal et al., found that the
addition of 100 g-dammedetomidine to bupivacaine
during combined femoral-sciatic nerve block for
below knee surgery was associated with bradycardia
and hypotension when compared to the control

group [8].

Surgical stressis avariety of changes occurring
throughout different systemsin the body specifi-
cally the neuroendocrinal, metabolic, immunolog-
ical and hematological systems. Elevated Adreno-
corticotropic Hormone (ACTH) stimulates
excessive release of cortisol and leadsto insulin
resistance which consequently raises blood glucose
levels. It was found that regional anesthesia offers
the advantage of dampening the stress response
over general anesthesia [4].

The metabolic effects of cortisol are directed
to overcome stressful conditions. Cortisol affects
metabolism and consumption of glucose, amino
acids and fatty acids in hepatic and extrahepatic
tissues [9]. A prolonged stress response leadsto a
continuous hypermetabolic state and exhaustion
of essential components of the body causing weight
loss, fatigue, decreased immunity, delayed ambu-
lation and increased morbidity and mortality [2].
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Being an imidazole compound, similar to eto-
midate, dexmedetomidine has the ability to inhibit
steroidogenesis perioperatively. ACTH-stimulated
cortisol release was blunted by the administration
of dexmedeomidine bolus (80 mka indogsina
study done by Maze et al., [10]. In contrast to that,
Venn et a., concluded that dexmedetomidine infu-
sion does not inhibit adrenal steroidogenesis when
used for short-term sedation after surgery [11].

Our study showed a blunted stress response
with no significant difference between the groups
as cortisol level remained within the normal range
(reference range 5-25 py/dm) in the tested post-
operative period and even decreased when com-
pared to baseline levels.

Bekker et al., found that intraoperative admin-
istration of dexmedetimidine to patients undergoing
major spinal surgery significantly reduced cortisol
levelsin the PACU (15.25%1.99mcg/dL vs 9.86+
2.15mcg/dL, p=0.031) [12].

On the contrary, Y acout et al., found that both
cortisol and blood glucose levels increased after
recovery and on the first day postoperative when
dexmedetomidine infusion was used intraoperative
in major abdominal surgeries but with significantly
lower values in the dexmeditomidine than in the
placebo group [13] . Their results support oursin
the fact that cortisol level even when increased it
remained within the normal range which indicates
attenuation of the stress response. Uyar et a., also
found that cortisol and blood glucose levelsin-
creased significantly after skull pin insertion during
craniotomy but were higher in the placebo group
than in the dexmedetomidine group [14].

Moreover, a study examining caudal dexme-
detomidine in pediatric cardiac surgery concluded
that dexmedetomidine attenuates neuroendocrinal
stress response to surgery perioperatively. The
authors found that both cortisol and glucose levels
increased in dexmedetomidine group and control
group but the increase was significantly lower in
the dexmedetomine group [15].

Al-Medani et dl., found that the mean value of
cortisol and blood glucose at 6 and 24 hours post-
operatively was significantly higher in patients on
morphine infusion compared to dexmedetomidine
infusion after open cardiac surgery [16].

On the other hand, Bulow et al., did not find a
difference between the two studied groups regard-
ing the elevation of cortisol and blood glucose
level 24 hours postoperative when dexmedetomi-
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dine infusion was added to conventional total
intravenous anesthesiain cardiac surgery [17].

Conclusion:

Dexmedetomidine showed attenuated stress
response where serum cortisol and glucose levels
were comparable and within the normal rangein
all groups. It is safe and can be used with no
adverse effects asit did not affect heamodynamics;
all groups were comparable and only 3 patient
experienced clinically significant bradycardia.
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