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Preanesthetic medications and hemodynamic changes
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Abstract
Laryngoscopy and tracheal intubation are considered the most invasive stimuli in anesthesia.
They provoked cardiovascular responses that include hypertension, tachycardia and dysrhythmias.
Various pharmacological approaches have been used to blunt or attenuate such pressor responses. The
present study was designed to evaluate the effect of medazolom, lignocaine and propranolol as a
valuable adjuvant to fentanyl in attenuating hemodynamic responses to endotracheal intubation in
normotensive patients. Thirty two patient with physical status I or II according to the score of
American Society of Anesthesiologist (ASA), scheduled for elective surgery under standard general
anesthesia, were randomly allocated into four groups (8 patients in each group), assigned as F, M, L
and P groups. Each patient in the four groups received 1 µg/kg i.v fentanyl. Patients in groups M, L
and P are treated with 0.2 mg/kg i.v medazolam, 1.5mg/kg i.v lignocaine and 0.01mg/kg i.v
propranolol respectively. Induction of anesthesia was then accomplished with 2mg/kg thiopental
sodium followed by1.5mg/kg succinylcholine. Tracheal intubation was performed 2 minutes after
induction of anesthesia. Heart rate, systolic blood pressure, diastolic blood pressure, mean arterial
pressure and rate pressure product were measured before induction, after induction and at 2, 4, 6 and 8
minutes after intubation. The results indicated no significant variation in the hemodynamic pressor
response in all four groups with tracheal intubation. In conclusion, a minimum effective dose of i.v
pre-medications (fentanyl, medazolom, lignocaine and propranolol) were found to be individually
successful in attenua ting and providing a reliable control of all hemodynamic response changes
accompanied the process of laryngoscopy and intubation. Therefore, all are proved effective
premedication and no one being superior.
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ﺍﻟﺨﻼﺻﺔ

 ﻛﻼﻫﻤﺎ ﻳﺜﻴﺮ ﺭﺩﻭﺩ ﺃﻓﻌﺎﻝ ﺍﻟﻘﻠﺐ ﻭﺍﻷﻭﻋﻴﺔ, ﻳﻌﺘﺒﺮ ﺗﻨ ﻈﻴﺮ ﺍﻟﺤﻨﺠﺮﺓ ﻭﺍﻟﻘﺼﺒﺔ ﺍﻟﻬﻮﺍﺋﻴﺔ ﻭﻛﺬﻟﻚ ﺍﻟﺘﻨﺒﻴﺖ ﻣ ﺤﻔﺰ ﻏﺰﻭﻱ ﺃﺛﻨﺎء ﺍﻟﺘﺨﺪﻳﺮ
 ﻭﻗﺪ ﺍ ﺳﺘ ﺨﺪﻣﺖ ﺃﺳﺎﻟﻴﺐ ﻣﺨﺘﻠﻔﺔ ﻣﻦ ﺷﺎﻧﻬﺎ ﺃﻥ ﺗﺤﺪ ﺃﻭ, ﺍﻟﺪﻣﻮﻳﺔ ﺍﻟﺘﻲ ﺗﺸﻤﻞ ﺍﺭﺗﻔﺎﻉ ﺿﻐﻂ ﺍﻟﺪﻡ ﻭﻋﺪﻡ ﺍﻧﺘﻈﺎﻡ ﺿﺮﺑﺎﺕ ﺍﻟﻘﻠﺐ ﻭ ﺧﻠﻞ ﺍﻟﻨﻈﻢ
 ﺍﻟﻴﻜﻨﻮﻛﻴ ﻦ ﻭﺍﻟﺒﺮﻭﺑﺮﺍﻧﻮﻟﻮﻝ ﺑﺎ ﻋﺘﺒﺎﺭﻫﺎ ﻣﻮﺍﺩ,  ﻟﻘﺪ ﺗﻢ ﺗﺼﻤﻴﻢ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻟﺘﻘﻴﻴﻢ ﺗﺄﺛﻴﺮ ﻛﻞ ﻣ ﻦ ﺍﻟﻤﻴﺪﺍﺯﻭﻻﻡ. ﺗﺨﻔﻒ ﺭﺩﻭﺩ ﺍﻟﻔﻌﻞ ﻣ ﻦ ﻫﺬﺍ ﺍﻟﻘﺒﻴﻞ
ﻣﺴﺎﻋﺪﺓ ﺫﺍﺕ ﻗﻴﻤﺔ ﻟﻠﻔﻨﺘﺎﻧﻴﻞ ﻓﻲ ﺍﻟﺪﻭﺭﺓ ﺍﻟﺪﻣﻮﻳﺔ ﻟﺘﺨﻔﻴﻒ ﺭﺩﻭﺩ ﺍﻟﻔﻌﻞ ﻏﻴﺮ ﺍﻟﻤﺮﻏﻮﺏ ﻓﻴﻬﺎ ﺧﻼﻝ ﻋﻤﻠﻴﺔ ﺍﻟﺘﻨﺒﻴﺖ ﺍﻟﺮﻏﺎﻣﻲ ﻟﻠﻤﺮﺿﻰ ﺫﻭ
 ﺣﺎﻝ ﺍﻷﻭﻝ ﺃﻭ,  ﺗﻢ ﺍﻟﺘﻮﺯﻳﻊ ﺍﻟﻌﺸﻮﺍﺋﻲ ﻻﺛﻨﻴ ﻦ ﻭﺛﻼﺛﻴﻦ ﺣﺎﻟﺔ ﺻﻨﻔﺖ ﺍﻋﺘﻤﺎﺩﺍً ﻋﻠﻰ ﻧﻈﻢ ﺍﻟﺠﻤﻌﻴﺔ ﺍﻻﻣﺮﻳﻜﻴﺔ ﻷ ﻃﺒﺎء ﺍﻟﺘ ﺨﺪﻳﺮ. ﺍﻟﻀﻐﻂ ﺍﻟﻄﺒﻴﻌﻲ
8 )  ﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺇﻟﻰ ﺃﺭﺑﻊ ﻣ ﺠﺎﻣﻴﻊ.  ﻣ ﻦ ﺍﻟﺬﻳﻦ ﺗﻘﺮﺭ ﺇﺟﺮﺍء ﻋﻤﻠﻴﺔ ﺟﺮﺍ ﺣﻴﺔ ﻟﻬﻢ ﺗﺤﺖ ﺍﻟﺘﺨﺪﻳﺮ ﺍﻟﻌﺎﻡ ﺑﺎﻻﻧﺘﺨﺎﺏ ﺍﻟﻘﻴﺎﺳﻲ, ﺍﻟﺜﺎﻧﻲ ﻣ ﻦ ﺍﻟﻤﺮﺿﻰ
 ﻛﻐ ﻢ ﻣﻦ/  ﻣﻴﻜﺮﻭﻏﺮﺍﻡ1  ﺗﻠﻘﻰ ﻛﻞ ﻣﺮﻳﺾ ﻓﻲ ﺍﻷﺭﺑﻊ ﻣﺠﻤﻮﻋﺎﺕ.  ﻻﻡ ﻭﻳﺎء٬  ﻣﻴﻢ٬  ﻭﺭﻣﺰ ﻟﻬﻢ ﺑﺎﻷﺣﺮﻑ ﻓﺎء٬ ( ﻣﺮﺿﻰ ﻓﻲ ﻛﻞ ﻣﺠﻤﻮﻋﺔ
 ﻛﻐﻢ ﻟﻜﻨﻮﻛﻴﻦ/  ﻣﻠﻐﻢ1.5  ﻛﻐﻢ ﻣﻴﺪﺍﺯﻭﻻﻡ ﻭﺭﻳﺪﻳﺎ/  ﻣﻠﻐﻢ0.2  ﻳﺎء ﺑﻤﻘﺪﺍﺭ٬  ﻻﻡ٬  ﻭﺗﻌﺎﻟ ﺞ ﺍﻟﻤﺮﺿﻰ ﻓﻲ ﻣﺠﻤﻮﻋﺎﺕ ﻣﻴﻢ. ﺍﻟﻔﻨﺘﺎﻧﻴﻞ ﻭﺭﻳﺪﻳﺎ
 ﻛﻐﻢ ﻣﻦ ﺍﻟﺼﻮﺩﻳﻮﻡ ﺛﺎﻳﻮﺑﻨﺘﻮﻥ ﻳﺘﺒﻌﻪ/  ﻣﻠﻐﻢ2  ﺗﻢ ﺑﻌﺪﻫﺎ ﺍ ﺳﺘﻘﺮﺍء ﺍﻟﺘ ﺨﺪﻳﺮ ﻣﻊ.  ﻛﻐﻢ ﺑﺮﻭﺑﺮﺍﻧﻮﻟﻮﻝ ﻭﺭﻳﺪﻳﺎ ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ/  ﻣﻠﻐﻢ0.01 ﻭﺭﻳﺪﻳﺎ
 ﻭﺗﻢ ﻗﻴﺎﺱ ﻣﻌﺪﻝ ﻧﺒﻀﺎﺕ ﺍﻟﻘﻠﺐ ﻭﺿﻐﻂ ﺍﻟﺪﻡ٬  ﺩﻗﻴﻘﺔ ﻣﻦ ﺗﺤﺮﻳﺾ ﺍﻟﺘﺨﺪﻳﺮ2 ﻧﻔﺬ ﺍﻟﺘﻨﺒﻴﺖ ﺍﻟﺮﻏﺎﻣﻲ ﺑﻌﺪ.  ﻛﻐﻢ ﻣﻦ ﺍﻟﺴﻜ ﺴﻨﻴﻞ ﻛﻮﻟﻴﻦ/ ﻣﻠﻐﻢ1.5
 ﺩﻗﺎﺋﻖ4٬6٬8 ٬ 2  ﻭﺫﻟﻚ ﻋﻨﺪ ﺍﻟ ﺤﺚ ﺛﻢ ﺑﻌﺪ٬  ﺍﻟﻀﻐﻂ ﺍﻟﺸﺮﻳﺎﻧﻲ ﻭﻣﻌﺪﻝ ﺿﻐﻂ ﺍﻟﻤﻨﺘ ﺞ ﻗﺒﻞ ﺍﻻﺳﺘﻘﺮﺍء٬  ﺿﻐﻂ ﺍﻟﺪﻡ ﺍﻻﻧﺒﺴﺎﻃﻲ٬ ﺍﻻﻧﻘﺒﺎﺿﻲ
 ﺃﻭﺿﺤﺖ ﺍﻟﻨﺘﺎﺋ ﺞ ﻋﺪﻡ ﻭﺟﻮﺩ ﺍﺧﺘﻼﻑ ﻛﺒﻴﺮ ﻓﻲ ﺍﺳﺘﺠﺎﺑﺔ ﺇﺛﺎﺭﺓ ﺭﺩﻭﺩ ﺍﻟﻘﻠﺐ ﺃﻭ ﺍﻟﺪﻭﺭﺓ ﺍﻟﺪﻣﻮﻳﺔ ﻓﻲ ﺟﻤﻴﻊ ﺍﻟﻔﺌﺎﺕ ﺍﻷﺭﺑﻌﺔ ﺃﺛﻨﺎء٬ ﺑﻌﺪ ﺍﻟﺘﻨﺒﻴﺖ
 ﺍﻟﻜﻨﻮﻛﻴﻦ٬  ﺍﻟﻤﻴﺪﺍﺯﻭﻻﻡ٬  ﻓﻲ ﺍﻟ ﺨﺘﺎﻡ ﺗﺒﻴ ﻦ ﺇﻥ ﺟﺮﻋﺔ ﺍﻟ ﺤﺪ ﺍﻷﺩﻧﻰ ﺍﻟﻔﻌﺎﻟﺔ ﻣﻦ ﻗﺒﻞ ﺍﻷﺩﻭﻳﺔ ﺍﻷﺭﺑﻌﺔ ) ﺍﻟﻔﻨﺘﺎﻧﻴﻞ. ﺗﻨﺒﻴﺖ ﺍﻟﻘﺼﺒﺔ ﺍﻟﻬﻮﺍﺋﻴﺔ
ﻭﺍﻟﺒﺮﻭﺑﺮﺍﻧﻮﻟﻮﻝ ( ﻧﺎﺟﺤﺔ ﻓﻲ ﺗﺨﻔﻴﻒ ﺣﺪﺓ ﺟﻤﻴﻊ ﺍﻟﺘﻐﻴﺮﺍﺕ ﺍﻟﺘﻲ ﺗﺼﺎﺣﺐ ﻋﻤﻠﻴﺔ ﺗﻨﻈﻴﺮ ﺍﻟﺤﻨﺠﺮﺓ ﻭﺍﻟﺘﻨﺒﻴﺖ ﻭﺗﻮﻓﻴﺮ ﻣﺮﺍﻗﺒﺔ ﻣﻮﺛﻮ ﻕ ﺑﻬﺎ ﻟﺬﺍ ﻓﻜﻞ
. ﻣﻦ ﻫﺬﻩ ﺍﻟﻤﻮﺍﺩ ﺍﻟﻤﺴﺎﻋﺪ ﺗﻌﺘﺒﺮ ﻣﻔﻀﻠﺔ ﻭﻟﻴﺲ ﻫﻨﺎﻟﻚ ﻣﻦ ﻫﻮ ﺃﻓﻀﻞ ﻣﻦ ﺍﻵﺧﺮ ﺑﻴﻨﻬﻤﺎ

Introduction
Laryngoscopy and intubation are
mandatory for most patients undergoing
surgery under general anesthesia, often
accompanied by a hemodynamic pressor
response (1,2,3). The rise in pulse rate and blood
pressure is usually transient, variable and
unpredictable; these changes are usually

tolerated by healthy individuals, however, they
may be deleterious in patients with
hypertension, coronary artery diseases or
intracranial
hypertension,
culminating
perioperative myocardial ischemia, cardiac
arrhythmias, acute
heart failure
and
cerberovascular accident(4).
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Various drugs including calcium channel
blockers (5), vasodilators (6) , β-adrenergic
blockers (7,8), topical and intravenous
lignocaine (9,10), opioids (11,12) and deep
inhalational anesthesia (13,14) have been used in
an attempt to attenuate or prevent pressor
responses that accompanied endotracheal
intubation, but non have been satisfactory.
Fentanyl, a synthetic opioid, is one of the
potent analgesics, when used before induction
helps to attenuate hemodynamic response to
intubation (1). Medazolam, a short acting
benzodiazepine, most commonly used for its
anxiolytic, muscle relaxant and sedative
properties (15,16), has slow onset of action with
more gradual effects on circulation and greater
degree of antegrade amnesia than thiopental;
so it may offer an advantage in situation where
hemodynamic stability is crucial (17,18). Recent
studies suggested that propranolol and osmolol
can also provide consistent and reliable
protection against the increase in both heart
rate and systolic blood pressure that
accompany intubation, and may reduce the
risk of adverse cardiac events in patient
undergoing major surgical operation (8,19) .
Lignocaine
hydrochloride,
an
amine
ethylamide local anesthetic and class I Bantidysrrhythmic drug is also acceptable for
attenuation of cardiovascular response to
intubation, and can also diminish cough
reflexes, dysrhythmias and increase in
intracranial pressure (4). The present study was
designed to evaluate the effects of medazolam,
lignocaine and propranolol, as adjuvants to
fentanyl, on the hemodynamic pressor
response during endotracheal intubation in
normotensive patients.

include 8 patients) treated as follow: group F
considered as control received only 1µg/kg i.v
fentanyl, group M; patients in this group
received 1µg/kg i.v fentanyl plus 0.2mg/kg i.v
medazolam, group L; received both 1µg/kg i.v
fentanyl and 1.5mg/kg i.v lignocaine, while
group P received 1µg/kg i.v fentanyl together
with 0.01mg/kg i.v propranolol. After 2
minutes of administrating pre-medications,
induction of anesthesia was achieved with
2mg/kg
thiopental
and
1.5
mg/kg
succinylcholin (all steps and doses were
utilized according to the guidelines adopted in
the neurosurgery hospital, Baghdad). After
loss of eyelash reflex, the lungs were manually
ventilated with oxygen. Direct laryngoscopy
was performed at 2 minutes and trachea was
intubated with proper sized disposable cuffed
tube and fixed after confirmation of proper
position. Following intubation, anesthesia was
maintained with O 2, 1% halothane and
pancuronium according to the requirements of
surgery. The follow up of targeted parameters
was started after administration of preanesthetic medications up to 8 minutes later
on. HR, SBP, DBP and MAP were recorded
before and after induction, then after
intubation every 2 minutes for 8 minutes
interval. The rate pressure product (RPP) was
calculated by multiplying SBP by HR (20). The
data were statistically evaluated utilizing
paired Student's t-test to compare pre- and
post-treatment values. Intergroup comparison
was performed using unpaired t-test and
ANOVA.
Results
were
considered
significantly different at P<0.05.

Results
Demographic data of included patients
are shown in table 1. No significant
differences reported among groups with
respect to sex, age, weight, hemoglobin (Hb),
and hematocrit (HCT) values. The changes in
hemodynamic variables from pre-induction
(baseline values), at induction and after
intubation in all groups (F, M, L and P) were
shown in tables 2-6. After induction of
anesthesia, SBP, DBP, MAP, HR and RPP
showed less variation from the baseline values
in the four groups. They slightly decreased,
increased or remained unchanged, but no
significant differences were reported. Tracheal
intubation produces non-significant increase in
SBP, DBP and MAP in all groups at 2 minutes
after intubation. All parameters gradually, but
non significantly, decreased with each 2
minutes increment until 8 minutes post
intubation, with some exception like in L
group, in which there was non significant
increase in DBP and MAP at 6 minutes after

Patients and Methods
The present study was conducted at the
Neurosurgery Hospital in Baghdad in 2007
and involved thirty two ASA physical status I
or II patients, with age range of 18-45 years,
scheduled for elective surgery, requiring
general
anesthesia
with
endotracheal
intubation.
Patients
with
abnormal
electrocardiogram, significant bronchospastic,
neurologic
or cardiovascular diseases,
including those receiving medication known to
affect blood pressure and heart rate were
excluded. On arrival to the operating room,
electrocardiograph monitoring, pulseoximetry
and noninvasive arterial blood pressure
monitoring were applied, and baseline values
of heart rate (HR), systolic blood pressure
(SBP), diastolic blood pressure (DBP), mean
arterial pressure (MAP), and the rate pressure
product (RPP) were obtained. Patients were
randomly allocated into four groups (each
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intubation. Compared to base line values, both
HR and RPP showed gradual but non
significant increase at 2, 4, 6 and 8 minutes

after intubation and reach optimal value at 6-8
minutes of intubation in all groups.

Table 1: Demographic data of patie nts included in the prese nt study
Groups

Sex

Age (year)

Weight (kg)

Hb (%)

HCT (%)

Gr F
6M
25.8 ± 8.2
64.0 ± 11.6
13.0 ± 1.7
41.1 ± 5.1
(n=8)
2F
NS
NS
NS
NS
Gr M
5M
25.6 ± 7.4
64.6 ± 13.9
12.1 ± 1.5
37.0 ± 4.7
(n=8)
3F
NS
NS
NS
NS
Gr L
6M
27.6 ± 9.0
64.1 ± 18.2
13.1 ± 1.1
38.0 ± 4.2
(n=8)
2F
NS
NS
NS
NS
Gr P
6M
28.0 ± 9.4
61.9 ± 13.6
13.1 ± 1.5
39.4 ± 5.2
(n=8)
2F
NS
NS
NS
NS
F: Fentanyl group; M: Medazolam group; L: Lignocaine group; P: Propranolol group; Data are
presented as mean ± SD; n=number of patients. NS: non significant

Table 2: Effects of Fentanyl or its combination with Medazolam, Lignocaine or Propranolol on
systolic blood pressure during intubation in surgery
Systolic Blood Pressure (mmHg)
Stages

Groups
F

M

L
P
Pre-induction
a
a,b
a
129.8 ± 22.4
135.5 ± 15.1
125.5 ± 21.5
137.4 ± 10.5b
(base line)
Induction
121.3 ± 21.2a,b
129.6 ± 15.7 a,b
126.3 ± 20.8 a
134.6 ± 10.2b
a
a
a
2 min
126.1 ± 20.7
140.9 ± 20.1
132.0 ± 20.0
139.4 ± 10.7a
a
a,b
a,b
4 min
117.3 ± 11.1
127.8 ± 16.3
127.5 ± 21.2
134.3 ± 13.1b
Posta
a
a
intubation
6 min
116.4 ± 8.4
124.4 ± 23.1
130.9 ± 26.0
132.0 ± 33.8a
8 min
110.8 ± 26.3a
113.8 ± 24.6 a
117.9 ± 21.9 a
128.6 ± 23.2b
Data are presented as mean ± SD; number of patients was 8 in each group; no significant difference
existing with respect to induction value; non-identical superscripts (a,b) within the same time represent
significant difference (P<0.05)

Table 3: Effects of Fentanyl or its combination with Medazolam, Lignocaine or Propranolol on
diastolic blood pressure during intubation in surge ry
Stages

Diastolic Blood Pressure (mmHg)
Groups
M
L

F
P
Pre-induction
a
a,b
a
72.4 ± 11.9
75.4 ± 11.8
74.4 ± 9.6
78.6 ± 3.8b
(base line)
Induction
69.6 ± 12.5 a
72.4 ± 10.3 a
75.1 ± 12.7 a
76.6 ± 6.1a
a
a,b
a
2 min
71.6 ± 13.0
84.5 ± 14.6
73.4 ± 10.1
81.8 ± 8.5b
a,b
a,b
a
4 min
70.8 ± 16.8
78.3 ± 14.6
67.3 ± 11.2*
78.8 ± 6.0b
Posta
a
a
intubation
6 min
70.6 ± 9.8
74.4 ± 10.8
87.3 ± 33.5
75.1 ± 15.8 a
a,b
a,b
b
8 min
69.0 ± 9.9
63.6 ± 14.1
62.8 ± 17.0
78.9 ± 16.9 a
Data are presented as mean ± SD; number of patients was 8 in each group;
*P<0.05 with respect to induction value; non-identical superscripts (a,b) within the same time
represent significant difference (P<0.05)
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Table 4: Effects of Fentanyl or its combination with Medazolam, Lignocaine or Propranolol on
mean arterial pressure during intubation in surgery
Mean Arterial Pressure (mmHg)
Stages

Groups
F

M

L
P
Pre -induction
a
a
a
93.6 ± 12.7
97.9 ± 12.9
91.8 ± 12.2
98.5 ± 8.5b
(base line)
Induction
90.0 ± 13.3 a 96.0 ± 17.2a
93.1 ± 12.9 b
96.4 ± 18.3 c
a
a
b
2 min
94.5 ± 22.4
101.3 ± 30.3
95.4 ± 10.6
100.1 ± 8.6 b
a
a
b
4 min
89.6 ± 15.7
96.6 ± 13.7
91.9 ± 13.4
98.3 ± 8.9b
Posta
a
a
intubation
6 min
88.9 ± 8.0
93.8 ± 14.2
99.4 ± 19.2
95.8 ± 21.9 a
a
a
a
8 min
83.8 ± 13.9
82.5 ± 14.3*
82.6 ± 16.5
94.4 ± 25.4 a
Data are presented as mean ± SD; number of patients was 8 in each group; *P<0.05 with respect to
induction value; non-identical superscripts (a,b,c) within the same time represent significant difference
(P<0.05)

Table 5: Effects of Fentanyl or its combination with Medazolam, Lignocaine or Propranolol on
heart rate during intubation in surgery
He art Rate (Beat/min)
Stages

Groups
F

M

L
P
Pre -induction
a
a
a
92.0 ± 32.6
97.5 ± 23.1
93.4 ± 29.8
95.5 ± 95.9 a
(base line )
Induction
98.9 ± 40.6 a
103.1 ± 30.8a
98.3 ± 33.2 a
101.3 ± 22.4a
a
a
a
2 min
101.5 ± 33.1
107.8 ± 24.6
100.1 ± 33.8
108.3 ± 24.3a
a
a
a
4 min
122.0 ± 39.2*
118.0 ± 29.6
111.8 ± 25.2
109.3 ± 24.3*a
Posta
a,b
a,b
intubation
6 min
149.0 ± 36.4*
128.4 ± 29.9*
122.1 ± 35.0
117.1 ± 21.4*b
a
a
a
8 min
136.5 ± 36.8*
123.5 ± 30.1
134.5 ± 21.2*
124.6 ± 8.6*a
Data are presented as mean ± SD; number of patients was 8 in each group; *P<0.05 with respect to
induction value; non-identical superscripts (a,b) within the same time represent significant difference
(P<0.05)

Table 6: Effects of Fentanyl or its combination with Medazolam, Lignocaine or Propranolol on
rate pressure product during intubation in surge ry
Rate Pressure Product
Stages
Groups
F
M
L
P
Pre-induction
a
a
a
11953 ± 4322
13224 ± 3441
11929 ± 5196
13232 ± 4772a
(base line)
Induction
11973 ± 4850 a
13450 ± 4448 a
12580 ± 5421a
13673 ± 3558a
a
a
a
2 min
12814 ± 4557
15429 ± 5200
13362 ± 5801
15253 ± 4225a
a
a
a
4 min
14121 ± 4253
15269 ± 4901
14192 ± 3845
14772 ± 3866 *a
Posta
a
a
intubation
6 min
17360 ± 4501*
15946 ± 4440
16394 ± 6997
15549 ± 5354a
a
a
a
8 min
15452 ± 6082
14231 ± 4754
15806 ± 3779*
15957 ± 2646a
Data are presented as mean ± SD; number of patients was 8 in each group; *P<0.05 with respect to
induction value; non-identical superscripts (a,b) within the same time represent significant difference
(P<0.05)
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Discussion

indicated that each of them, when used alone
or in combination, enables reduction of the
thiopental dose required to produce induction,
and consequently limit potential side effects
and help in attenuating the hemodynamic
response to laryngoscopy and intubation
(16,25,26)
. Despite the potential advantages of the
drug combination, reluctance to incorporate
medazolam during light anesthesia persists
due to concern regarding the potential for
prolonged recovery (27,28). However, a small
pre-induction bolus dose of medazolam
utilized in the present study did not prolong
both recovery and discharge time from the day
care unit following general anesthesia; this can
be explained by the fact that the effects of
medazolam on CNS is dose dependent (27) . In
the present study, although fentanyl was
administrated in relatively small doses, it
produces sufficient analgesia for short surgical
procedures, and no one of the operated
patients experienced pain of relatively long
duration or great severity. Although there is a
possibility that administration of narcotic
analgesic
like
fentanyl
may
affect
pharmacokinetics of the anesthetic agents
during induction, which is mostly due to
changes in hemodynamic response (29,30,31), the
patients in F and M groups showed nonsignificant increase in HR and RPP during
laryngoscopy up to 6 minutes post-intubation;
this increase seems to be suppressed in
medazolam-treated group compared to
fentanyl-treated group. This indicates that
administration of medazolam before induction
lead to hemodynamic stability most probably
by mutual potentiation(32).Many studies have
reviewed the effect of lignocaine to blunt the
hemodynamic response after endotracheal
intubation (4). It has been reported that the
strength
and
timing
of
lignocaine
administration are equally important to
prevent hemodynamic changes (33) , however,
irrespective of the dose and time of
administration of lignocaine, there are still
significant
increase
in
hemodynamic
parameters after intubation (34). Kindler et al
and Durrani et al reported that i.v.
administration of 1.5mg/kg lignocaine did not
prevent the increase in hemodynamic response
associated with laryngoscopy and intubation
(35,36)
. Meanwhile, other investigators reported
that 1.5mg/kg lignocaine effectively blocked
the increase in SBP, DBP and HR after
intubation (4,9) . In the present study, i.v
administration of 1.5mg/kg lignocaine, 2
minutes before intubation provide reliable
protection against the rise in hemodynamic
response that associated w ith intubation
process; this result was in accordance with

Laryngoscopy and tracheal intubation
produced stressful hemodynamic changes in
the form of hypertension and tachycardia,
attributed to increase in the circulating levels
of catecholamines (21,22) . Control of such
hemodynamic changes are very important to
prevent detrimental effects, and the need for
safe and effective therapeutic agents that may
attenuate, blunt, suppress or abolish such
changes became an important intervention
during surgical procedures under general
anesthesia. The results obtained from the
present study revealed that all studied patients
groups showed quantitatively and qualitatively
similar hemodynamic pressor response at
induction, intubation and post-intubation; the
differences, if present, failed to reach
statistically significant values. In the present
study, failure to predict superiority for each
pattern of drug intervention may be attributed
to the limited number of patients in each
group, and increase the number of patients
may lead to more predictable values.
However, pre-operative use of minimum
effective doses of pre-anesthetic medications
(1μg/kg fentanyl, 0.2mg/kg medazolam,
1.5mg/kg
lignocaine
and
0.01mg/kg
propranolol) in the present study was found to
be effective in restricting the non-significant
increase in SBP, DBP and MAP values during
short period of time (up to 2 minutes postintubation), then each parameter start to
decrease gradually (but non-significantly) until
8 minutes post- intubation; this means that all
studied medications produce consistent and
reliable protection against the abnormal
increase in hemodynamic pressor response
during laryngoscopy and intubation, similar to
observations reported by other investigators
(4,8,19,23)
. Additionally in the present study, a
non-significant increase in mean pulse rate and
rate pressure product (good indicator for
oxygen consumption) was reported in all
groups of operated patients, starting from
intubation and reach optimal values after 6-8
minutes post-intubation; this could be
explained by the fact that surgical intervention
usually starts after 6-8 minutes postintubation, w hich is by itself a stressful
procedure, predominantly suppresses the
pressor response more effectively than
tachycardia as a response (24). Light anesthesia
(fewer drugs by the intravenous route or via
inhalational means) is claimed to be the major
factor responsible for pre-operative awareness
and hemodynamic instability (17); to overcome
this problem, fentanyl and/or medazolam are
administered for the purpose of analgesia,
sedation and anxiolysis (16). Many evidence
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many previously reported data, but not
consistent with others (4,9). Such effect may be
attributed to rapid equilibration of lignocaine
between blood and brain with production of
sedative effect when administrated in
appropriate dose (37). Blocking and blunting
adrenergic responses of tracheal intubation is
the key pathophysiological step connecting βblockers. Most of the studies concerned with
evaluating the benefit of β-blockade on
mortality and myocardial ischemia after
tracheal intubation are based on using ultrashort acting selective β-blockers (38,39), while
very limited reports were available about using
propranolol in this respect (19). In the present
study, 0.01mg/kg i.v propranolol was used,
and no significant differences were reported in
HR and RPP between patients groups. Even a
slight rise in HR and RPP that occurs at 6
minutes postintubation (a time of surgical
intervention) was non significantly slowered
in the β-blockade group in compare to other
groups. These results are in accordance with
those reported by Hussain et al and Yutaka et
al (7,39). The results of the present study shed a
light on the possibility of using minimum
doses of thiopental sodium for induction and
maintenance of light anesthesia, for the aim of
decreasing the time to discharge the patient
from the recovery room and the day care unit;
this situation seems to be compatible with the
condition of shortage in medications required
for anesthesia. In conclusion, minimum
effective doses of pre-anesthetic medications
(fentanyl,
medazolam,
lignocaine
and
propranolol) can maintain hemodynamic
stability during laryngoscopy and intubation.

6.

7.

8.

9.

10.

11.

12.

13.

References
1.

2.

3.

4.

5.

Channaiah VB, Chary K, Vik JL, Wang
Y. Low-dose fentanyl: hemodynamic
response to endotracheal intubation in
normotensive patients. Arch Med Sci
2008; 4:293- 299.
Boralessa H, Senior DF. Cardiovascular
response to intubation. Anaesthesia 1983;
38: 623-627.
King BD, Harris LC, Grieleuestein FE,
Elder JD. Reflex circulating response to
direct
laryngoscopy
and
tracheal
intubation performed during general
anesthesia. Anesthesiology 1951; 12:556.
Malde AD, Sarode V. Attenuation of the
hemodynamic response to endotracheal
intubation: fentanyl versus lignocaine.
The Internet J Anesthesiol 2007; 12:1.
Govindaiah MH, Suryanaayana VG. Can
calcium and sodium channel blockers
attenuate hemodynamic response to

14.

15.

16.

17.

29

endotracheal intubation? Eur J Gen Med
2008; 5(4):198-207.
Kamra S, Wig J, Sapru RP. Topical
nitroglycerin. A safeguard against pressor
responses to endotracheal intubation.
Anesthesia 1986; 41:1087-1091.
Hussain AM, Sultan ST. Efficacy of
fentanyl and esmolol in the prevention of
hemodynamic response to laryngoscopy
and endotracheal intubation. J Coll
Physicians Surg Pak 2005
; 15(8):454-457.
Ogurlu UB, Erdal MC, Aydin ON. Effects
of Esmolol, Lidocaine and Fentanyl on
haemodynamic responses to endotracheal
intubation: A comparative study. Clin
Drug Invest 2007; 27:269-277.
Kim WY, Lee YL, Ok SJ, Chang MS.
Lidocaine does not prevent bi-spectral
index
increases
in
response
to
endotracheal intubation. Anesthesia Analg
2006; 102: 156-159.
Hamill JF, Bedford RF, Weaver DC,
Colohn
AR.
Lidocaine
before
endotracheal intubation: intravenous or
laryngotracheal? Anesthesiology 1981;
55:578-581.
Dahlgren N, Messeter K. Treatment of
stress response to laryngoscopy and
intubation with fentanyl. Anesthesia 2007;
36:1022-1026.
Adachi YU, Satomoto M, Higuchi H.
Fentanyl attenuates the hemodynamic
response to endotracheal intubation more
than the response to laryngoscopy.
Anesthesia Analg 2002; 95:233-237.
Sklar BZ, Lurie S, Ezri T, Krichelli DL.
Lidocaine inhalation attenuates the
circulatory response to laryngoscopy and
endotracheal intubation. J Clin Anesthesia
1992; 4(5):382-385.
Kautto UN, Saarnivaaral A. Attenuation
of the cardiovascular intubation with NO 2,
Halothane or enflurane. Acta Anaesthesiol
Scand 1983; 27:289-293.
Kim HK, Chung YJ, Lee MS.
Comparison of medazolam and thiopental
as an induction agent. Korean J
Anaesthesiol 1991; 24(4):826-832.
Lohakare R, Sangawar AV, Ghosh AA.
Influence of intravenous fentanyl and/or
Medazolam on induction of anesthesia
with thiopentone. J Anaesth Clin
Pharmacol 2004; 20(3): 273-278.
Khan AM, Akan F. Midazolam and
thiopentone co-induction: looking for
important in quality of anaesthesia. JPMA
2003; 53:542-547.

Iraqi J Pharm Sci, Vol.19(2) 2010

Preanesthetic medications and hemodynamic changes

18. Reves JG, Fragen R J, Vinik HR, et al.
Midazolam: pharmacology and uses.
Anesthesiology1985 ; 62:310-324.
19. Chae DH, Park KJ. Effect of verapamil
and propranolol on heaemodynamic
response to laryngoscopy and tracheal
intubation in hypertension patients.
Korean J Anesthesiol 1990; 23(3) :366372.
20. Rathore A, Gupta HK, Tanwar GL.
Attenuation of the pressure response to
laryngoscopy and endotracheal intubation
w ith different doses of osmolol. Indian J
Anaesth 2002; 46(6):449-452.
21. Asad N, Ai K, Qayyum A. Effect of
Nalbuphin
and
midazalam
on
hemodynamic response to intubation.
Canadian J Anesthesia 2006; 53: 26192.
22. Kyung Y, Un LJ, Hak SK. Hemodynamic
and
Catecholamine
response
to
Laryngoscopy and Tracheal intubation in
patient with complete spinal cord injuries.
Anesthesiology 2001; 95(3):647-65.
23. Im ES, Jeon DG, Shine HC. Effect of
fentanyl, medazolam and fentanylmedazolam on the cardiovascular system
and blood glucose during general
anesthetic. J Korean Soc Anesthesiol
1994; 27(9):1083-1091.
24. Constant I., naghe M.C, Boudt L,B.
Reflex papillary dilatation in response to
skin incision and alfantanil in children
anaesthetized with sevoflurane : a more
sensitive measure of noxious stimulation
than the commonly used variables. British
Journal of anesthesia 2006;96(5);614619.
25. Dundee JW, Halliday NJ. Pretreatment
w ith opiods. The effect of thiopentone
induction requirements and overset of
action of medazolam. Anesthesia 1986;
41:159-161.
26. Vinik HR. Anesthetic interactions. Eur J
Anesthesiol 1995; 12:3-4.
27. Miller DR, Blew PG, Martineau RJ.
Midazolam and awareness with recall
during total intravenous anesthesia. Can J
Anaesth 1996; 439(9):946-953.
28. Delucia JA, White PF. Effect of
medazolam on induction and recovery
characteristics of propranolol. Anesth
Analg 1992; 74:563.
29. Adachi YU, Watanabe K, Higuchi H,
Satoh T. The determinants of propofol
induction of anesthesia dose. Anesth
Analg 2001; 92:656-661.

30. Kazama T, Ikeda K, Morita K. et al.
Relation
between
initial
bloods
distribution
volume
and
propofol
induction
dose
requirement.
Anesthesiology 2001; 94:205-210.
31. Cocksholl ID, Briggs LP, Douglas EJ,
White M. Pharmacokinetics of propofol in
female patients: studies using single bolus
injections. Br J Anaesth 1987; 59:11031110.
32. Shlomo B, Abdelkhalim H. Midazolam
act synergistically with fentanyl for
induction of anaesthesia. Br J Anaesth
1990; 64:45-47.
33. Wang YM, Chung KC, Huang YM.
Lignocaine the optimal timing of
intravenous administration in attenuation
of increase of intraocular pressure during
tracheal intubation. Acta Anaesthesiol Sin
2003; 41(2):71-75.
34. Miller CD, Warren SJ. I.V Lignocaine
fails to attenuate the cardiovascular
response to laryngoscopy and tracheal
intubation. Br J Anaesth 1990; 65(2):216219.
35. Kindler CH, Schumacher PG, Schneider
MC. Effects of intravenous lidocaine
and/or esmolol on hemodynamic response
to laryngoscopy and intubation; a doubleblind, controlled clinical trial. J Clin
Anesth 1996; 8:491-496.
36. Durani M, Barwise JA, Johnson RC, et al.
Intravenous chloroprocaine attenuates
hemodynamic changes associated with
direct laryngoscopy & tracheal intubation.
Anesth Analg 2000; 90:1208-1212.
37. Nishino T, Hiraga k, Sugimori K. Effects
of i.v. Lignocaine on airway reflexes
elicited by irritation of the tracheal
mucosa in humans anaesthetized with
enflurane. Br J Anaesth 1990; 64:682687.
38. Sugiura S, Seki S, Hidaka K. The
hemodynamic effects of landiolol, an
ultra-short-acting beta1-selective blocker,
on endotracheal intubation in patients
with and without hypertension. Med Ac
Jp 2007; 22:123-126.
39. Yutaka O, Nishikawa K, Hase I. The
short-acting β1-adrenoceotor antagonists
esmolol and landiolol suppress the
bispectral index response to tracheal
intubation during sevoflurane anesthesia.
Anesth Analg 2005; 100:733-737.

30

