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Background: The cardiovascular response to laryngoscopy and endotracheal intubation occurs due to
sympathetic stimulation. This effect is exaggerated in pre-eclamptic patients. The aim of this study is
to evaluate the effects of dexmedetomidine given over 10 min and fentanyl 3 min before induction of
anesthesia on the blood pressure and heart rate changes during laryngoscopy and tracheal intubation
in sever pre-eclamptic patients, and their effect on the neonatal outcome.
Methods: 88 sever pre-eclamptic undergoing elective caesarean section under general Anesthesia, were
randomly assigned to receive either Dexmedetomidine (0.5 lg kg�1) over 10 min or fentanyl (1 lg kg�1)
3 min before induction of anesthesia. Systolic, diastolic and mean arterial pressure and heart rate were
recorded just before initiating laryngoscopy and tracheal intubation and at 1 min intervals up to 5 min
thereafter. The neonatal outcome was assessed by using Apgar score at 1, 5 and 10 min after delivery
and analysis of umbilical artery blood gases.
Results: Mean arterial pressure was significantly decreased after administration of the Dexmedetomidine
from (112.89 ± 5.14) to (101.56 ± 3.89) mmHg, after endotracheal intubation (108.14 ± 3.21), the mea-
sured hemodynamic variables remained significantly lower than the baseline values (P < 0.05). In fen-
tanyl group, the mean arterial pressure (118.07 ± 4.05) significantly increased after endotracheal
intubation as compared to the baseline values (111.75 ± 5.15) (P < 0.05). Apgar score at 1, 5 and
10 min and umbilical artery blood gases analysis after delivery were statistically insignificant between
both groups.
Conclusions: Dexmedetomidine given over 10 min before induction of general anesthesia significantly
reduced the measured hemodynamic variables compared to baseline values. Dexmedetomidine success-
fully attenuated the intubation stress response and provided a significant hemodynamic stability more
than fentanyl which given 3 min before the induction of anesthesia in sever pre-eclamptic patients.
Neither drug was associated with any harmful neonatal outcome.
Pan African Clinical Trials Registry (PACTR201508001198128).
� 2017 Publishing services by Elsevier B.V. on behalf of Egyptian Society of Anesthesiologists. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Pre-eclampsia is one of the most common causes of high risk
pregnancy that leads to increased maternal and fetal morbidity
and mortality [1]. A section of pre-eclamptic patients do caesarean
delivery under general anesthesia for several reasons; Some of
them refuse regional anesthesia, others have borderline or low pla-
telet count, and fetal heart rate in many cases was not reassuring.

The cardiovascular response to laryngoscopy and endotracheal
intubation occurs due to sympathetic stimulation that results in
increased plasma concentration of catecholamines [2,3]. This car-
diovascular response may lead to myocardial ischemia and acute
heart failure [4]. Also, it may affect the fetus due to increased cat-
echolamine concentrations and decreased the utero-placental
blood flow [5–7]. This effect is exaggerated in pre-eclamptic
patients [8,9].

The prevention or attenuation of cardiovascular response to air-
way instrumentation is an important issue. The cardiovascular
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response can be attenuated by several techniques i.e. pre-
medication with beta blocker [10], nitroglycerine [11] and calcium
channel blockers [12].

Dexmedetomidine is highly selective a2 adrenergic agonist
[13], that results in decrease the sympathetic outflow and
decreased the blood level of catecholamines especially epinephrine
[14,15]. It is more effective and faster acting than clonidine [16].

We hypothesized that the sympatholytic effects of dexmedeto-
midine may blunt the hemodynamic exaggerated response to tra-
cheal intubation as a safe and effective substitute for fentanyl.

The present study was designed to evaluate the effects of
dexmedetomidine given over 10 min and fentanyl 3 min before
induction of anesthesia on the changes in blood pressure and heart
rate (HR) observed during laryngoscopy and tracheal intubation in
in sever pre-eclamptic patients, as a primary goal and their effect
on the neonatal outcome as a secondary goal.
2. Methods

After obtaining approval of the Research Ethics committee (Fac-
ulty of Medicine, Tanta University, Egypt; code number:
30139/03/31), registration in the Pan African Clinical Trials Regis-
try (PACTR201508001198128). A written informed consent was
taken from the patient and her husband. A prospective double
blinded randomized study was carried out between August 2015
and March 2016. Women aged P18 years with sever pre-
eclampsia that had contraindications or refused neuraxial block,
scheduled for caesarean deliveries were included in the study.

Pre-eclampsia was considered as severe in the presence of the
following

� The systolic arterial pressure (SAP) exceeds 160 mmHg, or the
diastolic arterial pressure (DAP) exceeds 110 mmHg, or both.

� If the patient has symptoms of imminent eclampsia (severe
headache, visual disturbance, epigastric pain, vomiting, or
hyper-reflexia).

� Proteinuria 3+ or worse.

The exclusion criteria were: morbid obesity, history of diabetes
mellitus, cardiac diseases, renal and hepatic dysfunction, presence
of known fetal anomalies and history of allergy to the studied drug.

Randomization was performed using a computer-generated
randomization sequence into two groups by using sealed opaque
envelope. The envelope was opened, the included number was
read and group assignments as 1: 1 group ratio was made by an
anaesthesiology resident who had no subsequent role in the study.

� Dexmedetomidine group (Group Dex): received dexmedeto-
midine at dose of 0.5 lg kg�1. Dexmedetomidine was prepared
in 50 ml normal saline.

� Fentanyl group (Group Fent): received fentanyl at dose of 1 lg
kg�1. Fentanyl was prepared in 10 ml normal saline.

Patients received care treatment for pre-eclampsia according to
the standard protocol of the Obstetrics & Gynaecology Department
of Tanta University Hospitals, including: Antihypertensive medica-
tion (Oral a-methyl dopa) and magnesium sulphate (4 g I V as
loading dose followed by 1 g h�1 infusion) as seizure prophylaxis.
Hydralazine 2.5–5 mg was given at 20 min intervals for SAP
>160 mmHg or DAP >110 mmHg.

All patients received intravenous ranitidine 50 mg one hour
before induction of general anesthesia.

On arrival to the operating theatre, standard monitoring was
applied; non-invasive arterial blood pressure, electrocardiography,
end-tidal CO2 and peripheral oxygen saturation. All patients were
placed supine with left lateral tilt. Peripheral intravenous line
was secured and arterial cannula 20 G was inserted in the radial
artery under local anesthesia with lidocaine 2% for invasive moni-
toring of blood pressure.

Dexmedetomidine group received dexmedetomidine
(0.5 lg kg�1) in 50 ml normal saline infusion over 10 min and
10 ml normal saline 3 min before induction.

Fentanyl group received 50 ml normal saline infusion over
10 min and fentanyl 1 lg kg�1 diluted in 10 ml of normal saline
3 min before induction.

The study solutions were prepared by anaesthesiology resident
that had no further role in the study. The administered medica-
tions, patients monitoring, laryngoscopy and intubation were per-
formed by an anesthesia team who was blinded to the given drug.
All staff in the operating room was unaware of patient allocation.

After adequate pre-oxygenation for 3–5 min, anesthesia was
induced by rapid-sequence induction with i.v. propofol 2 mg kg�1

and succinylcholine 1.5 mg kg�1. If there was more than one
attempt for endotracheal intubation or endotracheal intubation
attempt took >40 s, the patient was excluded from the study. Anes-
thesia was maintained with isoflurane 0.75% in gas mixture of oxy-
gen: air 40:60 using a circle circuit with a fresh gas flow of 6 L/min
till the time of delivery. After delivery, the fresh gas flow was
reduced to 4 L/min.

Muscle relaxation was maintained with atracurium 0.3 mg kg�1

within few minutes of succinylcholine administration, and the
lungs were mechanically ventilated to maintain the end-tidal CO2

30–35 mmHg.
Immediately after delivery of the fetus, IV oxytocin (40 IU in

1000 ml normal saline solution) infusion was given. Intra-
operative hypotension (SAP less than 100 mmHg) was treated by
increasing i.v. crystalloid infusion (15 ml/kg crystalloids), followed
by ephedrine 8 mg bolus if SAP decreased below 90 mmHg. Brady-
cardia was defined as HR 6 50 beat/min and was treated with i.v.
bolus of atropine 0.5 mg as required.

At end of surgery, isoflurane was discontinued and neuromus-
cular block was antagonized using neostigmine (0.05 mg/kg) and
atropine (0.02 mg/kg).

2.1. Measurements

Demographic data, SAP, DAP, mean arterial pressure (MAP) and
HR were recorded before injection of the study drug (baseline), just
before initiating laryngoscopy and tracheal intubation (time 0) and
at 1 min intervals up to 5 min thereafter.

2.2. For baby assessment

The neonatal outcome was assessed by using Apgar score at 1, 5
and 10 min after delivery and analysis of umbilical artery blood
gases. The time to sustained respiration, the need for ventilator
assistance and neonatal intensive care unit (NICU) admission were
recorded.

2.3. Statistical analysis

Calculation of sample size depended on SAP changes with laryn-
goscopy and endotracheal intubation. Based on the results of our
pilot study on 10 patients allocated into two groups (Dexmedeto-
midine group and Fentanyl group), SAP changes during laryn-
goscopy and endotracheal intubation were normally distributed
with a pooled standard deviation of 16 mmHg and the clinically
significant difference between the groups was a 10 mmHg differ-
ence. At least 42 patients were needed to detect the difference with
a power of 80% and a error of 0.05. The collected data were ana-
lyzed using SPSS software statistical computer package version16
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(SPSS Inc, Chicago, IL, USA). Quantitative data are presented as
mean ± SD and analyzed using student t-test for comparison
between the two groups. Categorical data are presented as number
(n) or percentage (%) and analyzed using Chi-square test (X2) for
comparison between the two groups. P < 0.05 was considered sta-
tistically significant.

3. Results

44 patients were enrolled (Fig. 1) in each group. In comparison
between both groups, there were no statistical significant differ-
ences as regard to (Table 1) maternal age, weight, antihypertensive
drugs gestational age, newborn weight and parity (P > 0.05).

SAP, DAP and MAP (Figs. 2 and 3) showed no statistically signif-
icant difference in both groups at baseline values (P > 0.05).

In dexmedetomidine group, blood pressure measurements sig-
nificantly decreased at 10 min after infusion of the dexmedeto-
midine and they underwent more decrease with induction of
general anesthesia as compared to the baseline values. After endo-
tracheal intubation, blood pressure values increased as compared
to the pre-induction ones but remained significantly lower than
Fig. 1. CONSORT Flow Diagram of participants
the baseline and returned back to the pre-induction values within
2 min.

As regard to the changes of blood pressure in fentanyl group;
blood pressure values insignificantly decreased after administra-
tion of fentanyl (P > 0.05) and underwent significant decrease with
induction of general anesthesia as compared to the baseline value
(P < 0.05). After endotracheal intubation, blood pressure signifi-
cantly increased as compared to the baseline and to the pre-
induction values (P < 0.05). Then blood pressure returned back to
the baseline value within 3 min and to the pre-induction value
within 4 min.

In comparison between the two groups, blood pressure values
were statistically lower in the dexmedetomidine group throughout
the study period except baseline (P < 0.05).

In dexmedetomidine group, HR measurements (Fig. 4) signifi-
cantly decreased after drug infusion and remained significantly
lower than the baseline value after endotracheal intubation
(P < 0.05). In patients received fentanyl, HR values decreased after
administration of fentanyl then increased after laryngeoscopy and
endotreacheal intubation as compared to the baseline value
(P < 0.05). HR returned back to baseline value within 4 min and
through each stage of a randomized trial.



Table 1
Patient characteristics and perioperative data presented as mean ± SD or number of patients (%).

Dexmedetomidine group Fentanyl group P value

Maternal age (years) 27.86 ± 5.25 28.3 ± 4.83 0.689
Maternal weight (kg) 84.23 ± 7.91 82.3 ± 8.04 0.259
Parity Primi 24 (54.5%) 23 (52.3% 0.831

multi 20 (45.5%) 21 (47.7%)
Methyldopa 44 (100%) 44 (100%) 1.0
MgSO4 therapy 44 (100%) 44 (100%) 1.0
Hydralazine 19 (43.2%) 17 (38.6%) 0.665
Gestational age (week) 34.95 ± 1.9 34.84 ± 1.9 0.776
Newborn weight(gm) 2203.86 ± 459.44 2149.09 ± 461.82 0.578

Fig. 2. Systolic and diastolic blood pressure changes in the two studied groups.

Fig. 3. Mean arterial blood pressure changes in the two studied groups.
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to the pre-induction value within 5 min after endotracheal
intubation.

Apgar score at 1 min, 5 min and 10 min (Table 2) was compara-
ble between both groups (P > 0.05). Apgar score at 1 min, was <7 in
15 patients (34.1%) in dexmedetomidine group and 18 patients
(40.9%) in fentanyl group (P > 0.05). 2 patients (4.5%) in
dexmedetomidine group had Apgar score less than 7 at 5 min as
compared to 3 patients (6.8%) in Fentanyl group (P > 0.05). 11



Fig. 4. Heart rate changes in the two studied groups.

Table 2
Apgar score and umbilical artery blood gases; data presented as mean ± SD.

Dexmedetomidine group Fentanyl group P value

Apgar Score At 1 min 6.93 ± 1.35 6.52 ± 1.15 0.130
At 5 min 8.66 ± 1.06 8.77 ± 1.14 0.628
At 10 min 9.70 ± 0.85 9.66 ± 0.89 0.807

Umbilical artery blood gases PH 7.29 ± 0.02 7.29 ± 0.02 0.780
PCO2 48.86 ± 1.52 49.48 ± 1.85 0.093
PO2 22.64 ± 1.14 22.30 ± 1.09 0.156
HCO3 23.03 ± 0.25 23.31 ± 1.36 0.182
Base excess �2.75 ± 0.21 �2.81 ± 0.17 0.195
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neonates (25%) in dexmedetomidine group and 13 neonates
(29.5%) in fentanyl group were admitted to NICU (P > 0.05). One
neonate in each group needed endotracheal intubation.

As regard to umbilical arterial blood gases analysis in both
groups; pH, PCO2, PO2, HCO3 and base excess were not statistically
significant between both groups (P > 0.05).

Two parturient had bradycardia in dexmedetomidine group,
and treated with i.v. bolus of atropine 0.5 mg. One parturient in
each group had hypotension and treated by increasing i.v. crystal-
loid infusion without the need to ephedrine bolus.
4. Discussion

The results of our research showed that the blood pressure and
HR significantly reduced after dexmedetomidine infusion as com-
pared to the baseline values. This significant reduction of the mea-
sured hemodynamic variables was maintained after laryngoscopy
and endotracheal intubation.

The action of dexmedetomidine mediated through the
activation of a2 adrenergic receptors which in turn decrease the
sympathetic outflow, [14] dexmedetomidine has also anxiolytic,
analgesic and sedative effects [17].

This finding is consistent with the results of EL-Tahan and col-
leagues [18]who studied the effect of administration of dexmedeto-
midine in doses of 0.4 and 0.6 lg kg�1 h�1 during caesarean section
and they found that dexmedetomidine is effective in attenuating
the hemodynamic and hormonal response without any adverse
effect on the neonatal outcome. Li and colleagues [19] compared
the effects of remifentanil (a loading dose of 2 lg kg�1 over
10 min follow by a constant infusion of 2 lg kg�1 h�1 till about
6 min before fetal delivery) and dexmedetomidine (a loading dose
of 0.4 lg kg�1 over 10 min follow by a constant infusion of
0.4 lg kg�1 h�1 till about 6 min before fetal delivery) when used
in general anesthesia for pregnant females underwent caesarean
section. They concluded that dexmedetomidine is effective in blunt-
ing hemodynamic responses to endotracheal intubation aswell as it
is safe for the neonates.

Shah and co-workers [20] used dexmedetomidine (a loading
dose of 1 lg kg�1 over 10 min followed by a maintenance infusion
at 0.7 lg kg�1 h�1) as sedative during awake fiberoptic intubation
in pregnant female with history of Klippel-Feil Syndrome with con-
genital fusion of their cervical vertebrae posted for caesarean sec-
tion. Toyama and colleagues [21] used dexmedetomidine for
attenuation of hemodynamic response during induction and emer-
gence of general anesthesia in pregnant female 32 weeks’ gestation
with history of primary pulmonary hypertension during caesarean
section.

Dexmedetomidine had reported to attenuate the cardiovascular
response during airway management in several studies other than
caesarean section. Sezen and co-workers [22] concluded that there
was better hemodynamic stability with dexmedetomidine than
midazolam in hypertensive patients. Basar and co-workers [14]
concluded that dexmedetomidine at doses of 0.5 lg kg�1 when
given 10 min before induction of anesthesia can blunt the cardio-
vascular response to intubation with no changes in recovery score.
The attenuation of hemodynamic response to air way management
by dexmedetomidine is reported in other studies [23–25].
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Administration of fentanyl (1 lg kg�1) 3 min before induction of
general anesthesia resulted in insignificant decrease in the blood
pressure and significant decrease in the HR as compared to the
baseline values. Laryngoscope and endotracheal intubation was
associated with significant alteration of the hemodynamic
variables.

In agreement with our finding Pournajafian and co-workers [26]
compared the effectiveness of remifentanil and fentanyl in the
attenuation of hemodynamic response to endotarcheal intubation
during induction of general anesthesia for pre-eclamptic patients
during caesarean section, they found that blood pressure and heart
rate increased after intubation in fentanyl group. Hussain and sul-
tan [27] found that fentanyl (2 lg kg�1) given 2 min before laryn-
goscopy and endotracheal intubation was inadequate to prevent
the increase in blood pressure and heart rate. On the other hand,
fentanyl attenuated the hemodynamic response to endotracheal
intubation in other studies; either caesarean section [28] or other
operations [29,30].

There was no significant difference between both groups as
regards the neonatal outcome.

Apgar score at 1, 5 and 10 min and umbilical artery blood gases
were used to assess the neonatal outcome. Apgar score was
insignificantly different between both groups at all times of assess-
ment. Apgar score at 5 min was less than 7 in 2 neonates in
dexmedetomidine group and 3 neonates in fentanyl group. All
the five neonates were premature with gestational age 32 weeks
or less. Dexmedetomidine characterized by its higher lipophilicity
which leads to greater placental retention and less dexmedeto-
midine transport to the fetus [31]. Dexmedetomidine was used
in some animal studies during labour and surgical delivery
[32,33]. Tariq and colleagues [32] studied the effects of sub-
chronic versus acute exposure to dexmedetomidine on fetal devel-
opment in rats. They reported that exposure of the pregnant rat to
single acute dose of dexmedetomidine (20 lg kg�1) at anticipated
labour time is completely safe for mother and neonate. While,
chronic use of dexmedetomidine for pregnant rat resulted in sig-
nificant reduction of the birth weight and crown-rump length
without any effect on the postnatal development, including neuro-
logical status and body weight gain. Uemura and colleagues [33]
studied the effect of intravenous infusion of clinical relevant dose
of dexmedetomidine on pregnant sheep underwent preterm
surgical deliveries. They concluded that dexmedetomidine causes
maternal sedation with no effect on the fetal physiological
status.

Dexmedetomidine was used in previous studies in human dur-
ing caesarean section and for labour analgesia without any harmful
effect on the neonatal outcome [18–21,34,35].

Use of opioids during induction of anesthesia in caesarean sec-
tion is matter of challenge. Because of lipid solubility of Opioids,
they can be transported easily to the fetus and cause adverse
effects like neonatal respiratory depression [28].

Maghsoudloo and co-workers [28] reported the use of I.V.
fentanyl at doses of (1 lg kg�1) 3 min before induction of
general anesthesia without adverse effects on the neonatal
outcome. Pournajafian and co-workers [26] concluded the safe
use of fentanyl (50 lg) before induction of general anesthesia for
pre-eclamptic patients during caesarean section on the neonatal
outcome.

There are some limitations of our study, first, the present study
depends on the hemodynamic parameters for assessment of the
attenuation of cardiovascular response to airway management
without measuring the blood level of catecholamine and cortisone.
Second, the documentation of hemodynamic parameters was lim-
ited to 5 min after intubation and the extubation response did not
documented. Third, we did not assess the quality of postoperative
analgesia.
5. Conclusions

Dexmedetomidine (0.5 lg kg�1) given over 10 min before
induction of general anesthesia significantly reduced the measured
hemodynamic variables compared to baseline values. Dexmedeto-
midine successfully attenuated the intubation stress response and
provided a significant hemodynamic stability more than fentanyl
(1 lg kg�1) which given 3 min before the induction of general
anesthesia in sever pre-eclamptic patients. Neither drug was asso-
ciated with any harmful neonatal outcome.
Assistance with the article

None.
Financial support and sponsorship

None.
Conflicts of interest

None.
Presentation

None.

References

[1] Wan JL, Bhatia K. Pre-eclampsia and the Anaesthetist. Anesthesia Inten Care
Med 2013;14:7.

[2] Longnecker DE. Alpine anaesthesia: can pretreatment with clonidine decrease
the peaks and valleys? Anaesthesiology 1987;67:1–2.

[3] Rose DK, Cohen MM. The airway: problems and predictions in 18500 patients.
Can J Anaesth 1991;41:372–83.

[4] Gunalan S, Venkatraman R, Sivarajan G, Sunder P. Comparative evaluation of
bolus administration of dexmedetomidine and fentanyl for stress attenuation
during laryngoscopy and endotracheal intubation. J Clin Diagn Res 2015;9:
UC06–9.

[5] Loughran PG, Moore J, Dundee JW. Maternal stress response associated with
caesarean delivery under general and epidural anaesthesia. Br J Obstet
Gynaecol 1986;93:943–9.

[6] Gin T, O’Meara ME, Kan AF, Leung RK, Tan P, Yau G. Plasma catecholamines and
neonatal condition after induction of anaesthesia with propofol or thiopentone
at caesarean section. Br J Anaesth 1993;70:311–6.

[7] Shnider SM, Wright RG, Levinson G, et al. Uterine blood flow and plasma
norepinephrine changes during maternal stress in the pregnant ewe.
Anesthesiology 1979;50:524–7.

[8] Hodgkinson R, Husain FJ, Hayashi RH. Systemic and pulmonary blood pressure
during Caesarean section in parturients with gestational hypertension. Can
Anaesth Soc J 1980;27:389–94.

[9] Connell H, Dalgleish JG, Downing JW. General anaesthesia in mothers with
severe pre-eclampsia/eclampsia. Br J Anaesth 1987;59:1375–80.

[10] Vucevic M, Purdy GM, Ellis FR. Esmolol hydrochloride for management of the
cardiovascular stress responses to laryngoscopy and tracheal intubation. Br J
Anaesth 1992;68:529–30.

[11] Fassoulaki A, Kaniaris P. Intranasal administration of nitroglycerin attenuates
the pressor response to laryngoscopy and intubation of the trachea. Br J
Anaesth 1983;55:49–52.

[12] Mikawa K, Ikegaki J, Maekawa N, Goto R, Kaetsu H, Obara H. The effect of
diltiazem on the cardiovascular response to tracheal intubation. Anaesthesia
1990;45:289–93.

[13] Srivastava VK, Agrawal S, Gautam SK, Ahmed M, Sharma S, Kumar R.
Comparative evaluation of esmolol and dexmedetomidine for attenuation of
sympathomimetic response to laryngoscopy and intubation in neurosurgical
patients. J Anaesthesiol Clin Pharmacol 2015;31(2):186–90.

[14] Basar H, Akpinar S, Doganci N, et al. The effects of preanesthetic, single-dose
dexmedetomidine on induction, hemodynamic, and cardiovascular
parameters. J Clin Anesth 2008;20:431–6.

[15] Aantaa R, Kanto J, Scheinin M, Kallio A, Scheinin H. Dexmedetomidine, an
alpha 2-adrenoreceptor agonist, reduces anesthetic requirements for patients
undergoing minor gynecologic surgery. Anesthesiology 1990;73:230–5.

[16] Virtanen R, Savola JM, Saano V, Nyman L. Characterization of the selectivity,
specificity and potency of medetomidine as an alpha 2-adrenoceptor agonist.
Eur J Pharmacol 1988;150:9–14.

http://refhub.elsevier.com/S1110-1849(16)30133-7/h0005
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0005
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0010
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0010
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0015
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0015
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0020
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0020
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0020
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0020
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0025
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0025
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0025
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0030
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0030
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0030
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0035
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0035
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0035
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0040
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0040
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0040
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0045
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0045
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0050
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0050
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0050
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0055
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0055
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0055
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0060
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0060
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0060
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0065
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0065
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0065
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0065
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0070
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0070
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0070
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0075
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0075
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0075
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0080
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0080
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0080


R.S. EL Kalla et al. / Egyptian Journal of Anaesthesia 33 (2017) 175–181 181
[17] Venn RM, Hell J, Grounds RM. Respiratory effects of dexmedetomidine in the
surgical patient requiring intensive care. Crit Care 2000;4:302–8.

[18] El-Tahan MR, Mowafi HA, Al Sheikh IH, Khidr AM, Al-Juhaiman RA. Efficacy of
dexmedetomidine in suppressing cardiovascular and hormonal responses to
general anaesthesia for caesarean delivery: a dose–response study. Int J Obstet
Anesth 2012;21:222–9.

[19] Li C, Li Y, Wang K, Kong X. Comparative evaluation of remifentanil
and dexmedetomidine in general anesthesia for cesarean delivery. Med Sci
Monit 2015;21:3806–13.

[20] Shah TH, Badve MS, Olajide KO, Skorupan HM, Waters JH, Vallejo MC.
Dexmedetomidine for an awake fiber-optic intubation of a parturient with
Klippel-Feil syndrome, Type I Arnold Chiari malformation and status post
released tethered spinal cord presenting for repeat cesarean section. Clin Pract
2011;1(3):e57.

[21] Toyoma H, Wagatsuma T, Ejima Y, Matsubara M, Kurosawa S. Cesarean section
and primary pulmonary hypertension: the role of intravenous
dexmedetomidine. Int J Obstet Anesth 2009;18:262–7.

[22] Sezen G, Demiraran Y, Seker IS, et al. Does premedication with
dexmedetomidine provide perioperative hemodynamic stability in
hypertensive patients? A randomized controlled study. BMC Anesthesiol
2014;14:113.

[23] Lee JH, Kim H, Kim HT, et al. Comparison of dexmedetomidine and
remifentanil for attenuation of hemodynamic responses to laryngoscopy and
tracheal intubation. Korean J Anesthesiol 2012;63:124–9.

[24] Menda F, Koner O, Sayin M, Ture H, Imer P, Aykac B. Dexmedetomidine as an
adjunct to anesthetic induction to attenuate hemodynamic response to
endotracheal intubation in patients undergoing fast-track CABG. Ann Card
Anaesth 2010;13:16–21.

[25] Lawrence CJ, De Lange S. Effects of a single preoperative dexmedetomidine
dose on isoflurane requirements and peri-operative haemodynamics stability.
Anaesthesia 1997;52:736–44.
[26] Pournajafian A, Rokhtabnak F, Kholdbarin A, Ghodrati M, Ghavam S.
Comparison of remifentanil and fentanyl regarding hemodynamic changes
due to endotracheal intubation in preeclamptic parturient candidate for
cesarean delivery. Anesth Pain Med 2012;2:90–3.

[27] Hussain AM, Sultan ST. Efficacy of fentanyl and esmolol in the prevention of
haemodynamic response to laryngoscopy and endotracheal intubation. J Coll
Physicians Surg Pak 2005;15:454–7.

[28] Maghsoudloo M, Eftekhar N, Ashraf MA, Khan ZH, Sereshkeh HP. Does
intravenous fentanyl affect apgar scores and umbilical vessel blood gas
parameters in caesarean section under general anesthesia? Acta Medica
Iranica 2011;49:517–22.

[29] Adachi YU, Satomoto M, Higuchi H, Watanabe K. Fentanyl attenuates the
hemodynamic response to endotracheal intubation more than the response to
laryngoscopy. Anesth Analg 2002;95:233–7.

[30] Ugur B, Ogurlu M, Gezer E, Nuri Aydin O, Gürsoy F. Effects of esmolol, lidocaine
and fentanyl on haemodynamic responses to endotracheal intubation: a
comparative study. Clin Drug Invest 2007;27:269–77.

[31] Ala-Kokko TI, Pienimäki P, Lampela E, Hollmén AI, Pelkonen O, Vähäkangas K.
Transfer of clonidine and dexmedetomidine across the isolated perfused
human placenta. Acta Anaesthesiol Scand 1997;41:313–9.

[32] Tariq M, Cerny V, Elfaki I, Khan HA. Effects of subchronic versus acute in utero
exposure to dexmedetomidine on fetal development in rats. Basic Clin
Pharmacol Toxicol 2008;103:180–5.

[33] Uemera K, Shimazutsu K, McClaine RJ, et al. Maternal and preterm fetal sheep
responses to dexmedetomidine. Int J Obstet Anesth 2012;21:339–47.

[34] Neumann MM, Davio MB, Macknet MR, Applegate 2nd RL. Dexmedetomidine
for awake fiberoptic intubation in a parturient with spinal muscular atrophy
type III for cesarean delivery. Int J Obstet Anesth 2009;18(4):403–7.

[35] Mendoza Villa JM. Dexmedetomidine as adjuvant for analgesia in labor: a
report of two cases. Rev Colomb Anestesiol 2012;40:79–81.

http://refhub.elsevier.com/S1110-1849(16)30133-7/h0085
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0085
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0090
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0090
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0090
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0090
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0095
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0100
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0105
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0105
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0105
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0110
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0110
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0110
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0110
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0115
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0115
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0115
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0120
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0120
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0120
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0120
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0125
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0125
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0125
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0130
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0130
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0130
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0130
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0135
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0135
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0135
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0140
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0140
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0140
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0140
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0145
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0145
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0145
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0150
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0150
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0150
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0155
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0155
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0155
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0160
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0160
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0160
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0165
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0165
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0170
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0170
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0170
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0175
http://refhub.elsevier.com/S1110-1849(16)30133-7/h0175

	Intubation stress responses: Pre-anesthetic dexmedetomidine versus fentanyl in pre-eclamptic patients undergoing caesarean delivery: A prospective double blind randomized study
	1 Introduction
	2 Methods
	2.1 Measurements
	2.2 For baby assessment
	2.3 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusions
	Assistance with the article
	Financial support and sponsorship
	Conflicts of interest
	Presentation
	References


