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ABSTRACT
Introduction: Laryngoscopy causes exaggerated hemodynamics such as tachycardia, hypertension, arrhythmias 
and may have deleterious respiratory, neurological and cardiovascular effects. Very few studies have compared 
the effects of various types of laryngoscope blades on hemodynamic response to laryngoscopy and intubation. 

Methods: A prospective randomized study was done to compare the hemodynamic response to using McCoy and 
0DFLQWRVK�ODU\QJRVFRSH��+XQGUHG�SDWLHQWV��EHORQJLQJ�WR�$6$�JUDGH�,�DQG�,,��EHWZHHQ���������\HDUV��UHTXLULQJ�
JHQHUDO�DQHVWKHVLD�ZLWK�LQWXEDWLRQ�ZHUH�LQFOXGHG��6WDQGDUG�DQHVWKHVLD�WHFKQLTXH�ZDV�XVHG��%RWK�JURXSV��Q� �����
were matched demographically. Mallampati grading, laryngoscopy and intubation time, laryngeal visualization 
grades, and hemodynamic variables were compared. 

Results:�)ROORZLQJ� ODU\QJRVFRS\� WKHUH�ZDV� VLJQL¿FDQW� ULVH� LQ�KHDUW� UDWH�� V\VWROLF��GLDVWROLF� DQG�PHDQ�DUWHULDO�
pressures. The maximum change in HR compared to baseline was 20.45 ± 9.29 vs 12.36 ± 7.28 (p < 0.001) in 
Macintosh and McCoy groups. As compared to baseline maximum change in SBP (Mean) was 7.92 ± 10.53 vs 
2.80 ± 6.73 (p = 0.005), the maximum change in DBP (Mean) was 9.28 ± 14.74 vs 5.72 ± 7.37 (p = 0.130), the 
maximum percentage change in MAP (Mean) was 8.62 ± 12.07 vs 4.36 ± 7.83 (p = 0.039) in Macintosh and 
McCoy group respectively. Compared to variables just before insertion of the laryngoscope, maximum percentage 
rise in mean HR was 22.74 ± 10.88 vs 16.40 ± 7.43 (p = 0.001), maximum percentage rise in SBP (Mean) was 
28.31 ± 13.22 vs 19.41 ± 6.82 (p < 0.001), maximum percentage rise in DBP (Mean) was 30.00 ± 15.25 vs 24.64 
± 12.21 (p = 0.003), maximum percentage rise in MAP (Mean) was 28.89 ± 11.55 vs 22.31 ± 11.34 (p = 0.05) in 
Macintosh and McCoy group respectively. 

Conclusions: The hemodynamic response to laryngoscopy and intubation with McCoy laryngoscope was 
VLJQL¿FDQWO\�OHVV�WKDQ�ZLWK�0DFLQWRVK�ODU\QJRVFRSH�
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INTRODUCTION

Laryngoscopy is a medical procedure that is used to 
obtain a view of vocal folds and glottis. A laryngoscope 
is a device most commonly used to view the larynx and 
adjacent structures for the purpose of inserting a tube 
into the tracheobronchial tree.1 The pathophysiological 
effects and complications of laryngoscopy and 
intubation are multisystemic like hypertension, 
tachycardia, hypoxia, hypercarbia, laryngeal spasm, 
bronchospasm, intracranial hypertension, cerebral 
hemorrhage, etc.2-4 The precise mechanism of intubation 
response is elusive but it has been established that it 
has both sympathetic and parasympathetic elements.4 

Though the hemodynamic response to laryngeal and 
endotracheal intubation is of little concern in healthy 
people, in patients with coronary artery disease, 
hypertension and raised intracranial pressure, it 
PD\� EH� DVVRFLDWHG� ZLWK� JUDYH� FRQVHTXHQFHV� VXFK�
as  myocardial infarction or ischemia, arrhythmias, 
cardiac failure, pulmonary edema, and cerebral 
hemorrhage.5� ,I� QR� VSHFL¿F� PHDVXUHV� DUH� WDNHQ� WR�
prevent a hemodynamic response, the heart rate can 
increase from 26-66% depending upon the method 
of induction, and SBP can increase from 36-45%.6-9

Numerous agents have been used to blunt this pressor 
response, including lidocaine,10 Verapamil,11 and 
esmolol.12 But these drugs are associated with additional 
costs and side effects pertaining to each drug. There 
are very few studies that have compared the effects of 
various types of laryngoscope blades on hemodynamic 
response to laryngoscopy and intubation. Hence, this 
study was conceptualized to do the comparative effects 
of hemodynamic responses between two methods 
of Macintosh and McCoy laryngoscope intubation.

METHODS

A prospective, randomized study was conducted after 
taking ethical clearance from the institutional review 
board and Institute of Medicine. The study was conducted 
in the operating rooms of Tribhuvan University 
Teaching Hospital from May 2013 to October 2013. 
Patients between age group 15 to 65 years with ASA PS 
,�DQG� ,,�SRVWHG� IRU�HOHFWLYH�VXUJHU\� UHTXLULQJ�*$�ZLWK�
endotracheal intubation and Mallampati grading I and 
II were included in the study. The patients that were not 
willing to take part in the study, patients bucking and 
FRXJKLQJ�RQ�LQWXEDWLRQ��SDWLHQWV�UHTXLULQJ�PRUH�WKDQ�RQH�

DWWHPSW�� SDWLHQWV� UHTXLULQJ� RSWLPDO� H[WHUQDO� ODU\QJHDO�
manipulation, patients with restricted mobility of neck 
and mandible, patients with laryngeal mass or tumor in 
the facial or cervical region and those with BMI > 30 
were excluded from the study. Pre-anesthetic checkup 
was done a day before the operation and written 
informed consent was taken. During intubation, the 
height of the table was adjusted such that the patient’s 
airway was at the level of the anesthesiologist’s 
xiphoid cartilage. Monitors were attached and the 
following parameters were monitored continuously: 
ECG, HR, SBP, DBP, MAP and SP02. Random 
assignment of the patients to the following groups was 
GRQH�XVLQJ� WKH� VHDOHG� HQYHORSHG� WHFKQLTXH��*URXS�$�
(n = 50): Macintosh (blade size 3 or 4) and Group B 
(n = 50): Mc Coy (Blade size 3 or 4). Laryngoscopy 
and intubation were done by residents having at least 
1 year of experience in anesthesia. Standard anesthetic 
WHFKQLTXH�ZDV�HPSOR\HG�LQ�ERWK�JURXSV��)RU�DQDOJHVLD�
injection fentanyl 2 mcg / kg IV was given. Induction 
was done with injection propofol in titrated dose. 
$IWHU�FKHFNLQJ�IRU�DGHTXDWH�EDJ�DQG�PDVN�YHQWLODWLRQ��
injection vecuronium 0.1 mg / kg IV was given. After 
3 minutes of giving muscle relaxant, laryngoscopy 
and endotracheal intubation were done. Maintenance 
RI� DQHVWKHVLD� ZDV� GRQH�ZLWK� R[\JHQ�� LVRÀXUDQH�� DQG�
intermittent positive pressure ventilation. Intubation 
was done with a 7 mm ID cuffed tube for females 
and an 8 mm ID cuffed tube for males. Time was 
recorded in seconds and calculated from the time of 
insertion of the laryngoscope to the time the blade was 
removed from the mouth after successful intubation. 
Hemodynamic parameters like SBP, DBP, MAP, HR 
were recorded at baseline (TB), pre-induction at the 
operation theatre, before insertion of laryngoscope, 
after three minutes of giving muscle relaxant, 0, 1 and 
3 minutes after intubation (T0, T1, T3). Size, type of 
the laryngoscope blade, size of ET tube, time taken for 
laryngoscopy and intubation were recorded. Data were 
compiled and analyzed using SPSS windows program 
YHUVLRQ� ���� &KL�6TXDUH� WHVW� ZDV� XVHG� WR� FRPSDUH�
and analyze categorical variables like sex, ASA-PS, 
mouth opening, Mallampati, Thyromental distance 
(TMD), and Cormack-Lehane (CL) grading between 
Macintosh and Mc Coy groups. An independent t-test 
was used to compare age, BMI, size of laryngoscope 
blade, size of ETT, time taken for laryngoscopy and 
intubation, and baseline hemodynamic parameters 
(TB) between two groups. A P-value of 0.05 
RU� OHVV� ZDV� FRQVLGHUHG� VWDWLVWLFDOO\� VLJQL¿FDQW�
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Table 3. Hemodynamic parameters at baseline and just 
before laryngoscopy

Macintosh 
(Mean ± SD)

McCoy 
(Mean ± 
SD)

p-value

TB HR (Beats 
/ min)

79.20 ± 
11.47

79.02 ± 
10.58

0.935

TB SBP (Mm 
of Hg)

123.84 ± 
10.35

126.36 ± 
8.08

0.178

TB MAP 
(mm of Hg)

92.98 ± 9.33 94.84 ± 7.10 0.265

TB DBP (mm 
of Hg)

78.08 ± 8.24 79.66 ± 6.72 0.296

TE HR (beats/
min)

77.92 ± 
12.48

76.30 ± 
10.45

0.483

TE SBP (mm 
of Hg)

104.32 ± 
10.98

108.78 ± 
7.84

0.021

TE MAP (mm 
of Hg)

78.18 ± 8.18 81.14 ± 7.70 0.065

TE DBP (mm 
of Hg)

64.12 ± 7.95 67.80 ± 6.84 0.015

Table 4. Comparison of mean HR, mean SBP, mean 
MAP, mean DBP between Macintosh and McCoy groups.

HR (beats/min) Macintosh McCoy p-value
TB 79.2 79.0 0.935
TE 77.9 76.3 0.483
T0 94.9 88.4 0.002
T1 91.1 85.1 0.006
T3 86.3 81.7 0.030
SBP (mm of Hg)
TB 123.8 126.4 0.178
TE 104.3 108.7 0.021
T0 133.3 129.6 0.127
T1 125.8 123.4 0.310
T3 119.0 118.5 0.834
MAP (mm of Hg)
TB 93.0 94.8 0.265
TE 78.2 81.1 0.065
T0 100.4 98.8 0.392
T1 94.8 94.5 0.874
T3 88.9 88.5 0.816
DBP (mm of Hg)
TB 78.1 79.7 0.296
TE 64.1 67.8 0.015
T0 84.7 84.1 0.718
T1 79.2 79.3 0.953
T3 74.4 74.8 0.815

Table 1. Comparison of the distribution of the sex, ASA-PS, 
mouth opening, TMD and CL Grading between two groups

Parameters Macintosh Mc Coy P Value
6(;����) 34 33 0.832
           M 16 17
ASA-PS I 37 39 0.64
ASA-PS II 13 11
MOUTH 
OPENING > 3 
FINGERS

49 50 1.0

MOUTH 
OPENING = 3 
FINGERS

1 0

MALLAMPATI 
1

43 47 0.182

MALLAMPATI 
2

7 3

TMD > 6.5CM 49 50 1.0
TMD = 6.5 CM 1 0
CL GRADING 
1

36 36 1.0

CL GRADING 
2

14 14

Table 2. Baseline parameters in both groups

Macintosh 
(Mean ± SD)

Mc Coy 
(Mean ± SD)

p- 
value

Age in years 41.84 ± 10.96 41.10 ± 11.03 0.737
BMI (kg / m2) 23.39 ± 2.09 24.28 ± 2.49 0.055
Size of the 
laryngoscope 
blade

3.00 3.00

Size of ET tube 
(ID in mm)

7.32 ± 0.47 7.35 ± 0.48 0.7520

Time taken for 
laryngoscopy 
and intubation 
(Seconds)

11.92 ± 1.48 12.18 ± 1.38 0.366

RESULTS

7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� EHWZHHQ�
the two groups in terms of sex, ASA-PS, mouth 
opening, TMD and CL Grading as shown in table 1.

Hemodynamic Responsesin Laryngosccopy; Joshi P et al.
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Table 6. Average percentage change in mean HR, SBP 
(Mean), MAP (Mean), DBP (Mean) compared to values after 

insertion of laryngoscope at T0, T1, T3.

T0 T1 T3
Macintosh Mean 

HR ± 
SD

22.74 ± 
10.88

17.81 ± 
10.19

11.61 ± 
10.52

McCoy Mean 
HR ± 
SD

16.40 ± 
7.43

11.94 ± 
6.27

7.52 ± 
9.24

p-value 0.001 0.001 0.042
Macintosh SBP 

(Mean) 
± SD

28.31 ± 
13.22

20.82 ± 
9.51

14.16 ± 
9.24

McCoy SBP 
(Mean) 
± SD

19.41 ± 
6.82

13.54±3.59 9.03 ± 
5.19

p-value < 0.001 < 0.001 0.001
Macintosh MAP 

(Mean) 
± SD

28.89 ± 
11.55

21.46 ± 
9.43

13.67 ± 
9.03

McCoy MAP 
(Mean) 
± SD

22.31 ± 
11.34

16.96 ± 
9.89

9.48 ± 
9.62

p-value 0.05 0.022 0.027
Macintosh DBP 

(Mean) 
± SD

33.00 ± 
15.25

23.96 ± 
11.29

16.24 ± 
10.51

McCoy DBP 
(Mean) 
± SD

24.64 ± 
12.21

17.41 ± 
9.07

10.80 ± 
10.05

p-value 0.003 0.002 0.01

In the Macintosh group, the rise in SBP was seen up to 1 
minute following intubation and at 3 minutes there was 
a decrease in SBP as compared to baseline SBP. In the 
McCoy group, the rise in SBP as compared to the baseline 
variable was seen only immediately after intubation, 
rather there was a decline in SBP at 1 and 3 minutes. 
On intergroup comparison, the percentage rise in SBP 
ZDV�VLJQL¿FDQWO\�OHVV�LQ�WKH�0F&R\�JURXS�LPPHGLDWHO\�
after intubation and at 1 minute. The percentage change 
LQ�0$3�ZDV�QRW�VLJQL¿FDQWO\�GLIIHUHQW�EHWZHHQ�WKH�WZR�
JURXSV�H[FHSW�DW�7��ZKHUH�LW�ZDV�VLJQL¿FDQWO\�OHVV�LQ�
the McCoy group. Though the rise in DBP was less in 
WKH�0F&R\� JURXS� LW� ZDV� QRW� VWDWLVWLFDOO\� VLJQL¿FDQW�

As shown in table 6 on intergroup comparison 
percentage rise in mean HR, SBP (Mean), MAP (Mean), 
'%3��0HDQ��ZHUH�DOO�VLJQL¿FDQWO\�OHVV�LQ�WKH�0F&R\�
group at 0, 1, and 3 minutes. Rhythm disturbances 

Table 5. Average percentage change in mean HR, SBP 
(Mean), MAP (Mean), DBP (Mean) from baseline value at 

T0, T1, T3..

T0 T1 T3
Macintosh Mean 

HR ± SD
20.45 ± 
9.29

15.54 ± 
7.98

9.57 ± 
9.86

McCoy Mean 
HR ± SD

12.36 ± 
7.28

8.06 ± 
6.14

3.71 ± 
7.49

p-value < 0.001 < 0.001 0.001
Macintosh SBP 

(Mean) 
± SD

7.92 ± 
10.53

1.88 ± 
10.74

-3.87 ± 
11.01

McCoy SBP 
(Mean) 
± SD

2.80 ± 
6.73

-2.05 ± 
7.47

-5.99 ± 
7.47

p-value 0.005 0.036 0.222
Macintosh MAP 

(Mean) 
± SD

8.62 ± 
12.07

2.49 ± 
11.68

-4.01 ± 
11.65

McCoy MAP 
(Mean) 
± SD

4.36 ± 
7.83

-0.08 ± 
8.57

-6.46 ± 
9.01

p-value 0.039 0.212 0.242
Macintosh DBP 

(Mean) 
± SD

9.28 ± 
14.74

1.94 ± 
12.46

-4.35 ± 
11.79

McCoy DBP 
(Mean) 
± SD

5.72 ± 
7.37

-0.21 ± 
7.89

-5.79 ± 
9.41

p-value 0.130 0.306 0.501

7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� LQ� EDVHOLQH�
hemodynamic parameters between the two groups 
H[FHSW� IRU� 6%3� DQG� '%3� ZKLFK� ZHUH� VLJQL¿FDQWO\�
high in the McCoy group just before insertion 
of laryngoscope (TE) as shown in table 3.

$V�VKRZQ�LQ�WDEOH����WKH�PHDQ�KHDUW�UDWH�ZDV�VLJQL¿FDQWO\�
less in the McCoy group as compared to the Macintosh 
group at 0, 1, and 3 minutes after intubation but there 
ZDV�QR�VLJQL¿FDQW�GLIIHUHQFH�LQ�PHDQ�6%3��PHDQ�0$3��
and mean DBP between the two groups at 0, 1 and 3 
minutes after intubation. The mean SBP and mean DBP 
ZHUH�VLJQL¿FDQWO\�OHVV�LQ�WKH�0F&R\�JURXS�DW�7(�

As shown in Table 5, following laryngoscopy there 
ZDV� D� VLJQL¿FDQW� ULVH� LQ� DOO� WKH� YDULDEOHV� LQ� ERWK�
the groups. Compared to baseline heart rate, the 
SHUFHQWDJH� ULVH� LQ� PHDQ� KHDUW� UDWH� ZDV� VLJQL¿FDQWO\�
less in the McCoy group at T0, T1 and T3.

Hemodynamic Responsesin Laryngosccopy; Joshi P et al.
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The maximum rise in MAP from baseline value was 
8.62% and 4.36% in Macintosh and McCoy group 
respectively at T0 (p=0.039) while it was 28.89% and 
22.31% (p=0.05) when compared to the values just 
before laryngoscopy in Macintosh and McCoy group 
respectively in our study. The maximum rise was 
VHHQ�LPPHGLDWHO\�DIWHU�LQWXEDWLRQ��7KHVH�¿QGLQJV�DUH�
in concordance with the studies in the past.18,19,21,23 
6XFK� ¿QGLQJV� VLPLODULWLHV� ZRXOG� EH� H[SODLQLQJ� WKH�
differences in hemodynamic responses to the two 
types of blades and the discrepancies with previous 
results should be explained by the different study set 
ups. 

Our study is not without any limitations. It is a single-
center study with a limited number of the study 
population. We didn’t measure the degree of muscle 
relaxation at the time of tracheal intubation which 
may have affected the hemodynamic responses.

CONCLUSIONS

Our study showed that hemodynamic responses to 
ODU\QJRVFRS\�DQG�LQWXEDWLRQ�DUH�VLJQL¿FDQWO\�KLJKHU�
with Macintosh laryngoscope compared to McCoy 
ODU\QJRVFRSH� L�H�� WKHUH� LV� VLJQL¿FDQWO\� OHVV� ULVH� LQ�
HR, SBP, DBP and MAP with McCoy laryngoscope. 
As McCoy laryngoscope causes less rise in 
hemodynamic parameters as compared to Macintosh 
laryngoscope it can be utilized as an additional 
tool along with pharmacological interventions for 
REWXQGLQJ� WKLV� UHÀH[� UHVSRQVH�� +RZHYHU�� IXUWKHU�
multi-center studies involving a larger population of 
various disease categories may be helpful to justify 
the result of the study. 
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(Premature atrial or ventricular complexes) or ST-
segment changes (Elevation or depression) or hypoxia 
were not seen in any of the groups during the study period.

DISCUSSION

This study showed that the hemodynamic responses 
to laryngoscopy and intubation are less with McCoy 
laryngoscope than Macintosh laryngoscope. There is 
VLJQL¿FDQWO\� OHVV� ULVH� LQ� +5�� 6%3�� '%3�� 0$3� ZLWK�
McCoy laryngoscope. Though various pharmacological 
methods have been used to blunt the cardiovascular 
responses, there is limited literature available regarding 
WKH� LQÀXHQFH� RI� WKH� W\SH� RI� ODU\QJRVFRSH� EODGH� RQ�
hemodynamic response to laryngoscopy and intubation. 
The amount of force exerted during laryngoscopy and 
intubation is the key determinant for the mechanical 
stimulation of stretch receptors present in the respiratory 
tract. McCoy laryngoscope which was developed 
DV� DQ� DLG� WR� GLI¿FXOW� ODU\QJRVFRS\� UHTXLUHV� OHVV�
force for performing laryngoscopy and, as a result, 
may alter the associated hemodynamic response.13

Analgesic like fentanyl and a large induction dose of 
propofol can increase the depth of anesthesia which 
FDQ� LQGLUHFWO\� LQÀXHQFH� WKLV� KHPRG\QDPLF� UHVSRQVH� WR�
laryngoscopy and intubation.14,15�,Q�RXU�VWXG\�¿[HG�GRVH�
of fentanyl (2 mcg / kg) was used and propofol was 
titrated to achieve loss of verbal response in both groups 
to avoid this bias. The response to laryngoscopy is also 
dependent on the duration of laryngoscopy, peaking 
at 45 seconds.16,17 In this study, the mean duration of 
laryngoscopy and intubation was 11.92 ± 1.48 seconds in 
Macintosh and 12.18 ± 1.38 seconds in McCoy (p = 0.36) 
ZKLFK�ZDV�FRPSDUDEOH��7KLV�¿QGLQJ�LV�VLPLODU�WR�¿QGLQJV�
in another study in which the time taken to intubation 
was 12.90 ± 3.41 seconds in Macintosh and 12.12 ± 
4.00 seconds in McCoy (p > 0.05).18 But in the study 
done by Haidry et al, the time taken for laryngoscopy 
and intubation was higher in the McCoy group (22.8 
± 4.1 seconds) than in Macintosh (16.6±4 seconds).19

In our study maximum rise in HR from baseline value 
was 20.5% in the Macintosh group at T0 and 12.4% in 
the McCoy group at T0 (p < 0.001) which is similar to 
previous studies.19-21 Such variation in HR was not seen 
in the study by Roman et al.22 Similarly, the rise in SBP 
and DBP is also similar to other studies done in the past18-

20,23,24 but in contrast to Roman et al.22

Hemodynamic Responsesin Laryngosccopy; Joshi P et al.
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