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ABSTRACT
Objective: To compare the hemodynamic response to orotracheal intubation via direct laryngoscope versus 
fiberoptic bronchoscope in patients undergoing general anesthesia.
Study Design: Comparative Study.

st thPlace and Duration of Study: Anesthesia Department of Military Hospital, Rawalpindi from 1  March to 30  
May 2014.

 Materials and Methods: A total of 110 patients for elective surgeries with general anesthesia, were included 
and randomized into two groups. The patient in group F (n=55) were intubated by direct laryngoscopy (DLS) and 
group L (n=55) cases intubated by fiberoptic bronchoscopy (FOB). The hemodynamic response heart rate (HR), 
systolic blood pressure (SBP), diastolic blood pressure (DBP) and mean arterial pressure (MAP) were recorded 
at baseline, at induction, at laryngoscopy, at the time of intubation and 3 minutes after intubation.
Results: The age of the patients ranged between 19-45 years. Average age of participants was 33.76 and 31.56 
and average weight of patients was 71.22±1.493 and 73.18±1.390 Kg in group F and L respectively. At induction, 
hemodynamic values dropped to 20% of the baseline values. At the time of intubation (laryngoscopy or 
fiberoptic bronchoscopy) and 3 min after intubation, hemodynamic values increased significantly (p<0.05) in 
both groups.
Conclusion: Our study demonstrated that both groups (Fiberoptic bronchoscopy verses direct laryngoscopy) 
showed same hemodynamic responses during orotracheal intubations.
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external laryngeal pressure, a bougie, a stylet, or 
3,4

Magill forceps may also be needed.
FOB is an important instrument for difficult airway 
management. Fiberoptic intubation can avoid  
mechanical stimulus to oropharyngeal and laryngeal 
structures, thereby it is likely to attenuate 
hemodynamic responses during orotracheal 
intubation. However, relevant studies show 

5,6conflicting results.  The rationale of this study was 
to compare the hemodynamic response of 
orotracheal intubation using FOB versus DLS in 
patients undergoing general anesthesia.

Materials and Methods
The study was conducted at Anesthesia Department 

st th
of Military Hospital, Rawalpindi from 1  March to 30  
May 2014 after approval by ethical review 
committee of Military Hospital Rawalpindi and 
written informed consent, 110 adult patients, 
American Society of Anesthesiologists (ASA) physical 

Introduction
Hemodynamic responses are affected by the 
technique of laryngoscopy and the type of 
instruments like direct laryngoscope (DLS)             

1,2
and fiberoptic bronchoscope (FOB).  These 
interventions increase sympathetic activity which 
results in hypertension and tachycardia. 
Most routine orotracheal or nasotracheal 
intubations are performed with the help of 
conventional laryngoscope that has a curved or 
straight blade and other external adjuncts such as 
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status I-II, scheduled for elective surgeries under 
general anesthesia requiring orotracheal intubation 
were included in this study. Patients with anticipated 
difficult airways, asthma, cardiovascular disease, 
gastroesophageal reflux disease, morbid obesity and 
known hypertension, were excluded from the study.
Patients were randomly divided equally into the L 
(laryngoscope) group (n=55) and the F (fiberoptic 
bronchoscope) group (n=55). Randomization was 
based on computer-generated codes that were 
maintained in sequentially numbered opaque 
envelopes. All patients were nil by mouth (NPO) at 
the time of surgery. Baseline hemodynamics were 
recorded. Anesthesia was induced with Propofol 
2mg/kg, Atracurium 0.5mg/kg and Nalbuphine 
0 .1mg /kg  v ia  20G intravenous  cannula .  
Hemodynamics were noted just after induction of 
anesthesia. Direct laryngoscopy or fiberoptic 
bronchoscopy was started as per randomization 
three minutes after Atracurium injection. In group L, 
the tracheal tube was inserted into the trachea 
under direct vision using a Macintosh laryngoscope 
(size 3.0) according to the conventional manner. In 
the group F, a FOB with an outer diameter of 5.1 mm 
was used for tracheal intubation. Hemodynamic 
responses were recorded at intubation and three 
minutes after intubation. After successful 
intubation, intermittent positive pressure 
ventilation (IPPV) was performed with a fresh gas 
flow of 1.5 L/min. Anesthesia was maintained with 
1% isoflurane and 50% nitrous oxide in oxygen. 
Patients requiring more than one attempt to achieve  
successful intubation were excluded from the study.
All data was analyzed with SPSS 10.1 statistical 
software (SPSS Inc., Chicago, USA). Demographic and 
clinical data from the two groups were compared 
using the two-tailed t-test and chi-square test. The 
comparisons of hemodynamic data of the two 
groups were made using the two-way repeated 
measure analysis of variance (ANOVA) and t-test. All 
quantitative data were expressed as mean standard 
deviation (SD). A p<0.05 was considered statistically 
significant. 

Results
The study reported no significant difference in the 
demographic and baseline values of blood pressure 
(BP) and heart rate (HR) (Table 1). Age of the patients 
ranged between 19-45 years. Average age of 

participants was 33.76 and 31.56 years (p=0.815) as 
shown in (Figure 1) and average weight of patients 
was 71.22+_1.493 and 73.18+_1.390 (Kg) in group F 
and L (p=0.338) respectively (Figure 2). At induction, 
haemodynamic values were decreased but within 
20% of the baseline values. The baseline and 
induction values, at direct laryngoscopy and 
fiberoptic bronchoscopy, in both group L and F 
caused same significant increases in BP and HR 
(p<0.05) (Table 1).
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Fig 1: Median age in years between groups

Fig 2: Mean weight in kg between groups
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Discussion
Hemodynamic stability during airway manipulation 
for endotracheal intubation is crucial in surgeries 
under general anesthesia. Profound hemodynamic 
changes during direct laryngoscopy or fiberoptic 
bronchoscopy may cause deleterious effects. There 
are different ways to attenuate that hemodynamic 

7,8
response.  Paul A et al, in their study on ASA I and II 
patients (n=50) scheduled for elective surgery under 
general anesthesia requiring orotracheal intubation, 
demonstrated that the orotracheal intubations using 
different laryngoscopes produced similar 

9hemodynamic responses.  et al Micpovilytė V 
showed that patients who were scheduled for 
different elective surgeries under general 
anesthesia, produced almost same stress response 

10to tracheal intubation.   et al, Buhari FS, Selvaraj V
conducted a study on ASA I–II patients, (n=90) 
requiring orotracheal intubation under general 
anethesia via different laryngoscopes. Patients were 
randomly allocated into three groups. Results of 
study showed that the orotracheal intubation via 
conventional laryngoscopy with Macintosh 
larnygoscope produced less haemodynamic 

11response as compare to other laryngoscopes.  
Hegazy AA et al reported that endotracheal 
intubation using fiberoptic bronchoscope, produces 
more stimulus to the airway due to prolonged 
intubation time, which invalidates its benefit of 

12
avoiding oropharyngeal and laryngeal stimulation.  
In addition, the advancement of the tracheal tube 
over the FOB is often impeded when the Murphy's 
tip catches on the downward sagging epiglottis, 
arytenoid cartilage, vocal cords and anterior tracheal 
wall. On such occasions, the successful intubation 
often requires some specific maneuvers for example, 
rotating the tracheal tube, further lifting jaw upward 
and adjusting the patient's head-neck position which 

13can result in hypertension and tachycardia.  All 
these procedures are invasive, and may further 
stimulate the pharyngeal and laryngeal structures. 
These responses can be attenuated by different 

14group of drugs e.g dexmedetomidine and fentanyl.  
During the fiberoptic intubation, the insertion cord 
must be placed into the trachea for guidance 
followed by advancing the tracheal tube over the 
insertion cord into the trachea and then the FOB is 

15
removed.  This can cause repeated friction and 

16,17
irritation to the trachea.  The laryngoscopy 
produces a balanced stimulation of vagal and cardiac 
accelerator fibers, whereas the intratracheal 
manipulation produces more sympathetic 
stimulation. Tracheal tube insertion itself is the most 
invasive stimulus and may be the major cause of 
cardiovascular responses to the tracheal 

18intubation.

Conclusion
Our study showed that orotracheal intubation with 
the help of FOB in surgeries under general anesthesia 
in adult patients, causes the same significant 
increase in hemodynamics as a DLS.
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