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Intranasal Administration of Nitroglycerine in the Prevention of Hyperten-
sion during Direct Laryngoscopy and Tracheal Intubation

Said A. Latief

Abstrak

Nitroglkerin secara intranasal telah diberikan kepada 35 pasien dewasa satu ntenit sebelwn induksi anestesia. Kelontpok kontrol
juga terdiri dari 35 pasien dewasa, ntendapat obat standar 1.5 ntg/kg berat badan lidokain intravena. Tekanan darah arteri dan Laju

nadi direkam sebelun, selana dan sesudah induksi anestesia dan pada nenit kc - A" l, 2, 3, 5, 7 dan 1A setelah intubasi trakea
Perubahan-perubahan îekanan darah sistolik secara Hinistidakbernakna pada keduakzlonpokl"ajunadi naik pada kelonpok
A dan ntenurun pada kelonryok B, secara klinis tak bennakna Nitrogliserin culaq efektif, anan dan mudah diberikan secara
intra-nasaluntuknencegah terjadinya lonjakan hipertensi akibat laringoskopi langsungdan intubasitrakea

Abstract

Intranasal nitroglycerine was adninistered to 35 adult patiens, one minute before the induction of anesthesia- The control group,
also consisting of 35 adult patients, received the standard agent of 1.5 ng/kg body weight of lidocaine intravenously. Arterial blood
pressure and heart rate were recorded before, during, and after the induction ofanesthesia and at ninute 0, I, 2, 3, 5 , 7 and 10 after
tracheal intubation. Changes in q,s1o1i, blood pressure were not clinically significant in both groups. There was an increase in
heart rate in group A and a decrease in group B; both were not clinically significant. Inîanasally adninistered nitroglycerine was

found to be an effective, safe, and sinple nethod in attenuating the h),pertensive response to direct lart-ngoscopy and tracheal intubation.
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INTRODUCTION

During light general anesthesia, direct laryngoscopy
and tracheal intubation uncomplicated by hypoxia, hy-
percapnia, or cough, can stimulate the trigeminal
nerves or reflex sympathetic discharge causing an
increase in heart rate, arterial blood pressure and
dysrhythmia in up to 90% of patients.l'2'3 Thi, changes
are not ofgreat clinical significance in healthy patients,
but will likely become exaggerate in subjects with
changes in the blood gases or hypertension.4'5

Pharmacological attempts to attenuates blood

body weight/of sodium nitroprussid" 12 by-intruu"nou,
routes, and 10 mg sublingual nifedipine. ti

The purpose of this study was to investigate the
effect of intranasal nitroglycerine on hypertension
during direct laryngoscopy and tracheal intubation.

MATERIALS AND METIIODS

Seventy male and female patients admitted to the
hospital for elective surgery, with age ranging from l8
- 40 years and body weight between 40-65 kg, were
randomly divided into 2 groups. In this double blind
study, group A received intranasal nitroglycerine
(NTG) while group B received intravenous lidocaine
(LC) 1 minute prior to the induction of anesthesia
(Table l). After full explanation of the purpose of this
study, informed consent was obtained from all
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patients. All patients were given a physical examina-
tion on the day preceeding surgery. They were found
to be in good physical health, ASA I, with no nasal
abnormalities. ECG, arterial blood pressure, and heart
rate were normal (Table 2). Both groups were com-
parable in terms of age, weight, and physical status
(p > 0.05).

Table l. Age ( yrs ) and weight ( kg ) of patients in groups A
and B.
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or capsules of Nitromack) in normal saline solution,
just before the induction of anesthesia.

The patient was withdrawn from the study when
difficulties in intubation occurred or intubation was not
accomplished at the first attempt. In the absence of
concurrent stimulation produced by surgery, blood
pressure and heart rate were recorded as soon as the
tracheal tube cuff was inflated (minute 0), again at
minute 1,2,3,5, 7, and lO after intubation. Following
tracheal intubation, ventilation of the lungs was con-
trolled with33.37o Oz in NzO (l:2) for lO minute.No
analgesic drugs or inhalation anesthetics which might
have affect on the hypotensive effect of NTG or
lidocaine were given for the l0 minutes following
tracheal intubation. Student's t test was used for
analysis within the groups.

RESULTS

Systolic blood pressure of patients in group A de-
creased gradually from minute O to rninute 10, after
intubation. Although not clinically significant, the dif-
ference was statistically significant (p < 0.05). In the
group B, systolic blood pressure was increased in
minute 0 and 5 , but was decreased in minute 1,2,3,7
and 10. The difference was also statistically sig-
nificant (p < 0.05) but was not clinically significant
(Table 3). Intubation time of rhe groupA (3.69 ! t.26)
seconds and group B (8.46 r l.3l) seconds (p > 0.05)
were comparable.

Table 3. Systolic blood pressure of groups A and B during
and after intubation.

Group A
(Mean ! SD)

Group B
(Mean + SD)

Group A
(Mean + SD)

Group B
(Mean + SD)

Age 3O.l + 7.67 30.74 + 7.04

Weight 49.06 + 6.09 48.91 + 8.17

Table 2. Blood pressure and heart rate p€r minute of patients
in groups A and B before induction of anesthesia.

3535

Group A
(Mean + SD)

Group B
(Mean + SD)

Systolic 124.34 + to.Io 124.94 + 10.00

Diastolic 77.77 + 10.22 75.94 + tt.36

Mean AP 98.7'l + 12.75 96.69 + t2.78

Heart rate 90.54 + 09.10 90.83 + 08.10

':

Premedication consisted of only 20 mg diazepam
(Valium, Roche) orally, 90 minutes before induction
of anesthesia. No anticholinergic, neuroleptic or nar-
cotic analgetic drugs were given. On arrival in the
operating theatre, blood pressure and heart rate were
recorded, after a period of 5 minutes rest. Five minutes
after oxygenation with Oz 100 % via afacemask, the
patients in group A received 2 ml (0.6 mg/kg) of
NTG solution, in different concentrations, which was
instilled intranasally using a glass syringe and a l6-
gauge teflon i.v. canulla. Group B received 1.5 mg/kg
body weight lidocaine intravenously. One minute aftei
the administration of NTG or lidocaine, anesthesia
was induced with 6 mC/kg body weight of thiopentone
followed by 0.1 mg/kC body weight of vecuronium
(Norcuron, Organon) to facilitate endotracheal intuba-
tion. The NTG solution can be readily prepared by
crushing NTG tablets or opening capsules (5 - g tablets

The mean arterial pressure (MAp) of patients in
group A decreased from minute 0 to minute lO. In

0, l, 3,5 and 7,
10. Alrhough not
both groups were

Before induction
Minute 0

Minute I
Minute 2

Minute 3

Minute 5

Minute 7

Minute l0

124.34 + 10.10

12t.97 + 1t.32
120.06 1 10.95

117.23 + 1t.98
113.83 + 12.05

113.34 + 10.63

110.66 + 11.09

109.86 + 10.19

124.94 + tO.tO
t27.97 + tt.87
96.43 !tt.42
93.29 + 07.62

100.40 + 12.48

125.74 + 09.23

94.43 + l0.tg
92.43 + O7.13
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Table 4. Mean arterial pressure of groups A and B during
and after tracheal intubation

Time
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DISCUSSION

Anticholinergics (atropine), neuroleptics (droperidol)
or narcotic-analgetics (pethidine), the traditional drugs
in werenotusedinthisstudy. Atropine
in remains controversial,l4 because it
has been incriminated in producing cardiac arrhyth-
mias and visual difficulties, and in- decreasing the tone
of the lower esophageal sphincter. 15 Atropine does not
affect the hypertensive response to laryngoscopy and
tracheal intubation, but did augment the tachycardia
and increase the frequency of cardiac arrhythmias
observed during intubation of the trachea,14'15
Droperidol or pethidine may attenuate the increase in
arterial pressure following laryngoscopy and intuba-
tionlo and was not ,rs"à in this stuJy. Diazepam
(Valium, Roche) was used to produce sedation. It has
only minimal effect on the cardiovascular system.

For many years the only route for administration
of NTG was sublingual, bul in recent years other
routes, which include cutaneous,l6'17 intra-
venousl8'19'20 and intranasal, have gained accep-
tance.2r'22 NTG is rapidly absorbed inio the vascular
space when administered intranasally. Peakblood con-
cenhations are reached at 2 minutes and decrease
rapidly within 15 minutes,2l NTG can increase
coronary blood flow, dilate large coronary vessels and
increase oxygen delivery to the myocardium. This
route may be of benefit to patients with ischaemic
heart disease and impaired myocardial function.lT'19
Intravenous NTG is noted for its rapid action, but
preparation, standardization, and stabilization of such
a solution is not without problems and can become
expensive. Intranasal solution should be quickly and
freshly prepared by crushing NTG tablets or opening
NTG capsules in normal saline. This study chose a
dose of 0.6 mg/kg body weight, a dose smaller than the
0.75 mgikg used by Fassoulaki.22 The results were
not much different. No significant increases or de-
creases in blood pressure were observed in both
groups. Potential complications of the NTG include
reversible hypotension and bradycardia, hypoxaemia
due to increased pulmonary ventilation-perfusion mis-
match, methemoglobinemia and headache was not
found in this study.

CONCLUSION

The administration of NTG has been proven effective,
safe, rapid, convenient, and economical in attenuating
the hypertensive responses to laryngoscopy and
tracheal intubation

Group A
(Mean + SD)

Group B
(Mean r SD)

Before Induction
Minute 0
Minute I
Minute 2

Minute 3

Minute 5

Minute 7

Minute 10

98.77 + t2.75
97.29 + t3.00
93.34 + t1.66
91.83 + 10.42
90.14 + t2.65
89.43 + 13.86
86.91 + 13.35
86.26 + 08.90

96.69 + t2.78
88.57 + 08.06
94.49 + 10.19

114.63 + 11.36
70.31 + 11.65
87.31 + 08.35
92.51+ 13.53

111.40 + 0993

The diastolic pressure was decreased in group A, but
increased in group B minute 0, 1, 3, 5, and 7 (Table
s).

Table 5. Diastolic pressure of groups A and B during and
after tracheal intubation.

Time Group A
(Mean + SD)

Group B
(Mean + SD)

Before induction
Minute 0
Minute I
Minute 2

Minute 3

Minute 5

Minute 7

Minute l0

77.77 + 10.22

74.03 + 11.82

71.66 + 09.58

71.31 + 10.16

69.03 + 13.18

67.3t + 10.39

65.74 + 90.71

65.83 + 07.95

75.94 + 11.36

94.t7 + t0.70
9L97 + tt.O2
72.80 + 1O.74

90.46 + O'7.93

93.80 + 10.28

88.09 + 09.86

74.20 + tO.38

Heart rate was significantly increased in group A from
minute 0 to minute 7 and decreased in group B from
minute 0 to minute l0 (Table 6).

Table 6. Heart rate per minute of groups A and B during and
after tracheal intubation.

Time Group A
(Mean i SD)

Group B
(Mean + SD)

Before induction

Minute 0
Minute I
Minute 2

Minute 3

Minute 5

Minute 7

Minute 10

94.54 + 09.10

lll.32 + 14.12

108.71 + 12.81

104.26 + 71.09

99.44 + 10.20

94;14 + 09.59

90.85 + 07.76

87.59 + 07.84

90.83 + 08.10

69.63 + 09.81

86.21 + 08.16

88.54 + 10.69

85.54 + 08.95

66.77 + 08.81

85.29 + 07.88

84.34 + 09.05
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