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Abstract 
Aim: The aim of the present study was to observe hemodynamic response in nasotracheal intubation under general 
anesthesia. 
Methods: The present study was conducted in the Department of Anesthesia, Darbhanga Medical College and 
Hospital, Laheriasarai, Darbhanga, Bihar, India, and 50 patients of either gender aged 18 to 60 years belonging to 
ASA I and II scheduled to undergo elective surgery under general anesthesia requiring intubation were included. 
Results: The mean age was 37.03 years and male to female ratio was 5:45 with mean weight being 59.08 Kg. 
Spo2 was continuously monitored during intubation and it was found that patients maintained 100% saturation 
during induction, at the time of insertion of direct laryngoscope, at 3min, 5min and 10 min. 8 patients had lower 
reading immediately after intubation with mean SpO2 of 99.96%. Mean time for intubation using laryngoscope 
was 18.2 sec. Epistaxis was seen in 2 of 50 patients. There was significant fall of all parameters after induction 
comparing with baseline (p<0.0001). At the time of insertion of DLS there was significant rise of heart rate 
(p<0.005), SBP, DBP & MAP (p<0.0001). HR, SBP, DBP & MAP remained high even after intubation and 
returned to baseline value at 3 min. HR, SBP, DBP & MAP continued to be below baseline at 5 min and 10 min. 
Conclusion: Direct laryngoscope nasotracheal intubation causes significant increases in blood pressure and heart 
rate. Nasotracheal intubation under general anesthesia has significant Hemodynamic effect. 
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Laryngoscopy and endotracheal intubation is an 
integral part of general anesthesia for cardiac 
surgery. Direct laryngoscopy and passage of 
endotracheal tube through the larynx is a noxious 
stimulus, which can provoke untoward response in 
the cardiovascular, respiratory and other 
physiological systems. [1] 

Significant tachycardia and hypertension can occur 
with tracheal intubation under light anesthesia. The 
magnitude of cardiovascular response is directly 
related to the force and duration of laryngoscopy. [2] 
The sympathetic response and the resulting 
hemodynamic response have been extensively 
studied and documented in different patient groups, 
both with and without cardiac illness. [3] In 1913, 
Chevalier Jackson was the first to report a high rate 
of success for the use of direct laryngoscopy as a 
means to intubate the trachea. [4] Since the 

popularization of endotracheal intubation by Magill 
in 1934, it remains till date an integral and 
indispensable feature of the conduct of general 
anesthesia. [5] 

Laryngoscopy is used to facilitate tracheal 
intubation under vision. Successful laryngoscopy 
depends on achieving a line of sight from the 
maxillary teeth to the larynx. The tongue and 
epiglottis are the anatomic structures that intrude 
into the line of sight. Management of the tongue and 
epiglottis is therefore central to successful direct 
laryngoscopy. Before the laryngoscope is inserted, 
the patient is normally placed in the “sniff” position. 
The direct laryngoscope is then used to displace the 
tongue and epiglottis out of the line of sight. The 
tongue is displaced horizontally (normally to the 
left) from the line of sight, the hyoid bone and 
attached tissues are moved anteriorly, and the 
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epiglottis is elevated to reveal the larynx. The force 
applied to the laryngoscope handle should lift the 
hyoid bone and attached tissues parallel to the line 
of sight. Adequate lifting force is a key factor in 
successful direct laryngoscopy. It is important to 
achieve the best possible view of the larynx without 
causing tissue trauma. 

Nasotracheal intubation is indicated in patients 
undergoing oral, maxillofacial, or dental procedures 
or when orotracheal intubation is not feasible 
because of limited mouth opening, tumors of tongue, 
or oropharynx. [6,7] Progressive visualization of 
anatomic structures minimizes the risk of trauma. 
The epiglottis is the first key anatomic landmark. 
The tip of the laryngoscope is advanced into the 
vallecula, and the epiglottis is elevated indirectly by 
applying a force that tensions the Hy epiglottic 
ligament. Elevation of the epiglottis is optimized and 
a further lifting force is applied to the laryngoscope 
to achieve the best view of the larynx. It is very 
important not to lever on the maxillary teeth because 
this may cause dental damage and reduce the view 
of the larynx. When a good view of the larynx is 
achieved, the vocal cords, aryepiglottic folds, 
posterior cartilage, and interarytenoid notch can be 
identified. This technique has some hemodynamic 
effects. Introducing tube through nasal passage also 
has different effects as nasotracheal intubation can 
evoke the noncardiac reflex, which depresses the 
tachycardic response. 

The aim of the present study was to observe 
hemodynamic response in nasotracheal intubation 
under general anesthesia. 

Methods 

The present study was conducted in the Department 
of Anesthesia, Darbhanga Medical College and 
Hospital, Laheriasarai, Darbhanga, Bihar, India 
from March 2023 to December 2023 and 50 patients 
of either gender aged 18 to 60 years belonging to 
ASA I and II scheduled to undergo elective surgery 
under general anesthesia requiring intubation were 
included. 

Inclusion Criteria 

• ASA I and II 
• Age 18 to 60 yrs 
• BMI of 30 or less 
• No diagnosed chronic medical disease 

Exclusion Criteria 

• Patient’s refusal 
• Patients with an anticipated difficult airway 

• Obesity 
• Cardiovascular and Endocrine disease 
• On drugs known to produce changes in heart 

rate and blood pressure like beta blockers, 
digitalis, calcium channel blockers, oral 
contraceptives. 

• Bleeding disorders 
• History of nasal surgery or trauma 
• Nasal polyp 

A written informed consent was obtained from each 
patient after explaining the technique prior to 
inclusion in this study in their own vernacular 
language. Preanesthetic checkup was done in every 
patient. All patients received Inj Glycopyrrolate 
(0.2mg) I.V, Inj Midazolam (2mg) iv + Inj 
Promethazine (25mg) IM as premedication 30 min 
before the elective surgery. Fifteen minutes before 
shifting the patient to the OT table, in both the nasal 
passages 0.1% Oxymetazoline nasal drops where 
instilled. All patients received Tab. Alprazolam 0.25 
mg 1 HS and 6 am on the day of surgery. 

After the patient is brought to operation table 
baseline measurements of heart rate, blood pressure 
and Spo2 were taken. Fentanyl in a dose of 1.5 μg/kg 
were administered intravenously 5 minutes before 
induction. Patients were preoxygenated with 100% 
O2 for 3 minutes. General anesthesia was induced 
with an intravenous injection of propofol, 2mg/kg 
and intubation was facilitated with the use of 
rocuronium 0.9 mg/kg intravenously. Then patient 
were ventilated with 100% oxygen. Intubation was 
commenced exactly after 90 seconds of giving inj. 
rocuronium. Nasotracheal intubation was carried out 
with the aid of laryngoscope. A 7.00 mm internal 
diameter, cuffed endotracheal tube (ETT) was used 
for female patients and 7.5 mm internal diameter 
cuffed ETT for male patients. The ETT was 
advanced into the trachea over the scope After 
introduction of ETT, anesthesia was maintained 
with O2:N2O:40:60 along with 0.8-1.5% isoflurane. 
The following parameters were observed: heart rate 
(HR), systolic blood pressure (SBP), diastolic blood 
pressure (DBP) and mean arterial blood pressure 
(MAP). These parameters were recorded at 
following time intervals: baseline value, after 
induction, at the time of insertion of laryngoscope, 
immediately after intubation and thereafter at 3, 5 
and 10 minutes. ECG and SPO2 were monitored 
continuously as per the intervals mentioned above. 
The study was terminated at the end of 10 minutes 
after intubation. However, vitals were monitored 
throughout the surgery. 

Results 
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Table 1: Demographics Data 
Variables Observations 
Age [years] 37.03 +/- 21.09 
Sex [M:F] 5:45 
Weight [kg] 59.08 +/- 13.9 
Time req for intub. [sec] 18.2 +/- 7.12 
Epistaxis 2 (4%) 
Spo2 99.96 +/- 0.4 

 
The mean age was 37.03 years and male to female 
ratio was 5:45 with mean weight being 59.08 Kg. 
Spo2 was continuously monitored during intubation 
and it was found that patients maintained 100% 
saturation during induction, at the time of insertion 

of direct laryngoscope, at 3min, 5min and 10 min. 8 
patients had lower reading immediately after 
intubation with mean SpO2 of 99.96%. Mean time 
for intubation using laryngoscope was 18.2 sec. 
Epistaxis was seen in 2 of 50 patients i.e.4%. 

 
Table 2: Hemodynamic changes 

Paramete
r 
 

Baseline 
 

After 
induction 

At 
Insertio
n 

Immediatel
y after 
intubation 

3 min 5 min 10 min 

HR (bpm) 82.72±16.8
4 

76.12±13.
88 

88.56±2
1.99 

85.8±20.39 82.28±13.4 80.52±12.6
5 

79.4±12.6
2 

P value  <.0001 0.0035 0.1020 0.6936 0.0085 0.0084 
SBP 
(mmHg) 

122.04±14.
67 

107.92±1
9.06 

140±28.
67 

133.16±31.2
3 

116.64±21.
3 

114.12±22.
8 

114.36±22
.71 

P value  < 0.0001 < 0.0001 0.0002 0.0017 0.0002 0.0025 
DBP 
(bpm) 

79.6±18.77 68.16±19.
61 

91.96±2
6.28 

87.24±24.25 75.24±21.8 74.44±19.7
3 

75.4±24.8 

P value  < 0.0001 < 0.0001 0.0017 0.0507 0.0523 0.1095 
MAP 
(bpm) 

93.75±15.6
8 

81.4±16.9
3 

107.97±
24.56 

102.55±24.6
9 

89.04±20.5
3 

87.67±18.1 88.39±22.
8 

P value  < 0.0001 < 0.0001 0.0002 0.0088 0.0045 0.0260 
 
Table shows that Baseline HR, SBP, DBP and MAP 
were 82.72±16.83 bpm, 122.04±14.67 mmHg 
79.6±18.77 mmHg and 93.75±15.68 mmHg 
(mean±2sd) respectively. Maximum readings of all 
parameters were noted at the time of insertion of 
DLS. There was significant fall of all parameters 
after induction comparing with baseline (p<0.0001). 
At the time of insertion of DLS there was significant 
rise of heart rate (p<0.005), SBP, DBP & MAP 
(p<0.0001). HR, SBP, DBP & MAP remained high 
even after intubation and returned to baseline value 
at 3 min. HR, SBP, DBP & MAP continued to be 
below baseline at 5 min and 10 min. 

Discussion 

The cardiovascular response to tracheal intubation, 
although transient, may be harmful to some patients, 
mainly those with myocardial or cerebrovascular 
disease. The Macintosh curved laryngoscope is 
radically different from the preexisting straight 
laryngoscopes. In particular, the long axis of the 
blade is curved, the cross section is a right-angled 
“Z” section, the web and flange are bulky, the tip is 
atraumatic, and the light bulb is shielded by the web. 
The three component steps of direct laryngoscopy 
are insertion of the laryngoscope, adjustment of its 
position and lifting force, and use of other 

maneuvers to optimize the view of the glottis. The 
“sniff” position is used. Full mouth opening 
facilitates insertion of the laryngoscope. It is inserted 
from the right side of mouth and to the right of the 
tongue while taking care to not trap the lips between 
the laryngoscope blade and the teeth. The 
laryngoscope is advanced and simultaneously 
moved into the midline to displace the tongue to the 
left. The epiglottis is the first key anatomic 
landmark. The tip of the laryngoscope is advanced 
into the vallecula, and the epiglottis is elevated 
indirectly by applying a force that tensions the 
hyoepiglottic ligament. Elevation of the epiglottis is 
optimized and a further lifting force is applied to the 
laryngoscope to achieve the best view of the larynx. 
It is very important not to lever on the maxillary 
teeth because this may cause dental damage and 
reduce the view of the larynx. When a good view of 
the larynx is achieved, the vocal cords, aryepiglottic 
folds, posterior cartilage, and interarytenoid notch 
can be identified. This technique has some 
hemodynamic effects. Introducing tube through 
nasal passage also has different effects as 
nasotracheal intubation can evoke the nasocardiac 
reflex, which depresses the tachycardic response. 

SpO2 was continuously monitored during 
nasotracheal intubation technique and it was found 
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that patients maintained 100% saturation during 
induction, at 3 min, 5 min and 10 min. The mean 
Spo2 of the patient was 99.96%. Mean time for 
intubation was 18.2 sec. Our findings were 
consistent with most of the studies conducted. On 
comparing with baseline (p<0.0001) in all patients, 
there was no significant difference. This is due to the 
effect of anesthetic agents used for induction. This 
finding is consistent with most of the studies 
conducted  [8-12] At the time of insertion of DLS 
there was significant rise of HR, SBP, DBP & MAP. 
This increase is due to stress response to 
laryngoscopy. [10] 

During conventional laryngoscopy, the maximum 
force transmitted by a laryngoscope blade onto the 
base of the tongue is said to be as high as 
approximately 40 Newtons, and this stimulation is 
considered to be exceptionally invasive. [13] HR, 
SBP, DBP & MAP remained high after intubation 
but didn’t increase and returned to baseline value at 
3min Maximum readings of all parameters were 
noted at the time of insertion of DLS In all patients 
HR, SBP, DBP and MAP was at baseline level at 
3min. This finding is consistent with most studies. 
In all patients HR, SBP, DBP and MAP was below 
baseline at 5min and 10min. This is due to effect of 
anesthetic agents used for maintenance of 
anesthesia. This finding is consistent with most other 
studies. [14-17] 

There was significant high Hemodynamic response 
to laryngoscopy at the time of intubation which may 
be due to sudden severe stress response to DLS 
during intubation and also due to oropharyngeal and 
nasopharyngeal structures stimulation. 
[8,9,13,15,16,19] 

Conclusion 

Direct laryngoscope nasotracheal intubation causes 
significant increases in blood pressure and heart rate. 
Nasotracheal intubation under general anesthesia 
has significant Hemodynamic effect. 

References 

1. Henderson J. Airway management in the adult. 
In: Miller RD, editor. Miller’s Anaesthesia, 7th 
ed. Churchill Livingstone: Philadelphia; 2010. 
p. 1573-1610. 

2. Rose DK, Cohen MM. The airway: problems 
and predictions in 18,500 patients. Canadian 
Journal of Anaesthesia. 1994 May;41(5):372-8 
3. 

3. Shribman AJ, Smith G, Achola KJ. 
Cardiovascular and catecholamine responses to 
laryngoscopy with and without tracheal 
intubation. British journal of anaesthesia. 1987 
Mar 1;59(3):295-9. 

4. Zeitels SM. Chevalier Jackson's contributions 
to direct laryngoscopy. Journal of voice. 1998 
Jan 1;12(1):1-6. 

5. Thomas KB. Sir Ivan Whiteside Magill, KCVO, 
DSc, MB, BCh, BAO, FRCS, FFARCS (Hon), 
FFARCSI (Hon), DA. A review of his 
publications and other references to his life and 
work. Anaesthesia. 1978;33(7) :628-34. 

6. Chauhan V, Acharya G. Nasal intubation: a 
comprehensive review. Indian Journal of 
Critical Care Medicine: Peer-reviewed, Official 
Publication of Indian Society of Critical Care 
Medicine. 2016 Nov;20(11):662. 

7. Prasanna D, Bhat S. Nasotracheal intubation: an 
overview. Journal of maxillofacial and oral 
surgery. 2014 Dec;13(4):366-72. 

8. Smith JE. Heart rate and arterial pressure 
changes during fibreoptic tracheal intubation 
under general anaesthesia. Anaesthesia. 1988 
Aug;43(8):629-32. 

9. Schaefer HG, Marsch SCU. Comparison of 
orthodox with fibreoptic orotracheal intubation 
under total i.v. anaesthesia. British Journal of 
Anaesthesia. 1991; 66(5):608-610. 

10. Barak M, Ziser A, Greenberg A, Lischinsky S, 
Rosenberg B. Hemodynamic and 
catecholamine response to tracheal intubation: 
direct laryngoscopy compared with fiberoptic 
intubation. Journal of Clinical anesthesia. 2003 
Mar 1;15(2):132-6. 

11. Jakusenko Kopeika, Mihelsons, Nagobade, 
Vija Putniña, Pavars. Comparison of Stress 
Response Performing Endotracheal Intubation 
by Direct Laryngoscopy, Fibreoptic Intubation 
and Intubation by the Glidescope Laryng 
oscope. ISSN. 2008; 62(4):176-181. 

12. Aghdaii N, Azarfarin R, Yazdanian F, Faritus 
SZ. Cardiovascular responses to orotracheal 
intubation in patients undergoing coronary 
artery bypass grafting surgery. Comparing 
fiberoptic bronchoscopy with direct 
laryngoscopy. Middle East J Anesthesiol. 201 
0; 20(6):833-8. 

13. Adachi YU, Takamatsu I, Watanabe K, 
Uchihashi Y, Higuchi H, Satoh T. Evaluation of 
the cardiovascular responses to fiberoptic 
orotracheal intubation with television 
monitoring: comparison with conventional 
direct laryngoscopy. Journal of clinical anesth 
esia. 2000 Nov 1;12(7):503-8. 

14. Schaefer HG, Marsch SC, Keller HL, Strebel S, 
Anselmi L. Drewe 1. Teaching fiberoptic 
intubation in anaesthetized patients. 1994:331-
4. 

15. Xue FS, Xu YC, Liu Y, Yang QY, Liao X, Liu 
KP, Li CW, Sun HT. Different small-dose 
remifentanil blunting the cardiovascular 
response to laryngoscopy and intubation in 
children: a randomized double-blind 
comparison. European journal of anaesthe 
siology. 2008 Feb;25(2):106-12. 

16. Zhang Guo-hua, Xue Fu-shan, LI Ping, SUN 
Hai-yan, LIU Kun-peng, XU Ya-chao et al. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Ram et al.                                      International Journal of Current Pharmaceutical Review and Research  

589   

Effect of fibreoptic bronchoscope compared 
with direct laryngoscope on haemodynamic 
responses to orotracheal intubation. Chin Med 
J. 2007; 120(4):336-338. 

17. Ranju Singh, Pramod Kohli, Sunil Kumar. 
Haemodynamic Response to Nasotracheal 
Intubation under General Anaesthesia – A 
Comparison between Fibreoptic Bronchoscopy 
and Direct Laryngoscopy.J Anaesth Clin 
Pharmacol. 2010; 26(3):335-339. 

18. Staender S, Marsch SC, Schumacher P, 
Schaefer HG. Haemodynamic response to 

fibreoptic versus laryngoscopic nasotracheal 
intubation under total intravenous anaesthesia. 
European journal of anaesthesiology. 1994 May 
1;11(3):175-9. 

19. Xue FS, Zhang GH, Sun HY, Li CW, Li P, Sun 
HT, Liu KP, Xu YC, Liu Y. Blood pressure and 
heart rate changes during intubation: a 
comparison of direct laryngoscopy and a 
fibreoptic method. Anaes thesia. 2006 
May;61(5):444-8. 

 


