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ABSTRACT

BACKGROUND

Laryngoscopy by rigid direct laryngoscope for the purpose of intubation causes haemodynamic stress response (increase in
heart rate and mean arterial pressure). The reduction of the stimulation of the oropharynx by the design of laryngoscope blade
has reduced the magnitude of the haemodynamic stress response. In this study, the haemodynamic stress response (increased
heart rate and increased mean arterial pressure) before, during and after laryngoscopy with McCoy, Macintosh and Miller
laryngoscope blades are compared.

MATERIALS AND METHODS

Sixty patients in the age group of 20 to 50 years of both sexes posted for elective surgeries under general anaesthesia were
divided into three groups of 20 each as McCoy, Miller and Macintosh group and the haemodynamic stress response to
laryngoscopy before, during and after laryngoscopy were compared.

Statistical Analysis- The statistical data were analysed by using ANOVA and paired t-test and the p value of <0.05 was considered
statistically significant.

RESULTS
The results of the study showed that the increase in the heart rate and mean arterial pressure were least with McCoy, most
with Miller and in between with Macintosh.

CONCLUSION
The study concluded that the haemodynamic stress response to laryngoscopy is least with McCoy laryngoscope, most with Miller
laryngoscope and is in between with Macintosh laryngoscope.

KEYWORDS
Laryngoscopy, Haemodynamic Stress Response, McCoy Laryngoscope, Macintosh Laryngoscope, Miller Laryngoscope.

HOW TO CITE THIS ARTICLE: Venkatesan G, Renganathan T. A comparative study of haemodynamic stress response to
laryngoscopy- With the McCoy, the Macintosh and the Miller laryngoscope blades. J. Evid. Based Med. Healthc. 2017; 4(30),
1794-1798. DOI: 10.18410/jebmh/2017/349

BACKGROUND little consequence in healthy individuals. It is hazardous to

Rigid direct laryngoscopes are most commonly used to view
the larynx and adjacent structures under direct vision for the
purpose of endotracheal intubation.2345

Apart from the direct trauma to the oropharynx and
larynx, adverse physiological effects of cardiovascular
system occur as sympathetic haemodynamic stress response
to upper airway manipulation during laryngoscopy.67:8:5:10
The sympathetic haemodynamic stress response of
cardiovascular system occurs as increase in the heart rate
and the mean arterial pressure.11:1213

Although, this haemodynamic stress response to
laryngoscopy is transient, generally of short duration and of
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those with systemic hypertension, coronary heart diseases,
cerebrovascular diseases and the complications like
tachycardia, hypertension, myocardial ischaemia, left
ventricular failure, cardiac dysrhythmias and cerebral
haemorrhage can occur. 10141315

Till date, the mainstay of attenuation of the
haemodynamic stress response to laryngoscopy was the
pharmacological methods like local anaesthetics,
vasodilators, beta blocking agents, calcium channel
blockers, opioids and volatile anaesthetic agents. 2144516

The reduction of the stimulation of the oropharynx by
the design of laryngoscope blade has also reduced the
magnitude of the haemodynamic stress response. 17

In this study, the haemodynamic stress response
(increased heart rate and increased mean arterial pressure)
before, during and after laryngoscopy with McCoy,
Macintosh and Miller laryngoscope blades are compared.
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Figure 3. McCOY Laryngoscope - Normal Position

%

Figure 4. McCOY Laryngoscope - Lever
Pressed and Tip Elevated
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MATERIALS AND METHODS
This study was conducted to compare the haemodynamic

stress response (increased heart rate and mean arterial
pressure) to the laryngoscopy with the three laryngoscope
blades- McCoy, Macintosh and Miller in patients posted for
elective surgeries under general anaesthesia requiring
endotracheal intubation.

This study comprised of sixty patients in the age group
of 20-50 years, of both sexes, posted for elective surgeries
under general anaesthesia requiring endotracheal
intubation. In this study, sixty patients were randomly
allocated into twenty patients each in the three groups.

All patients were premedicated with Inj. Glycopyrrolate
5 pg/kg IM forty-five minutes before surgery.

Patients were shifted to the operation theatre and
connected to the standard multi-monitor, monitoring the
ECG, SpO,, noninvasive automated blood pressure and heart
rate.

Intravenous access was obtained using 18G IV cannula.

Patients were preoxygenated with 100% O, for three
minutes.

Induction was done with Inj. Fentanyl 2 pg/kg, Inj.
Thiopentone sodium 5 mg/kg and Inj. Vecuronium 0.08
mg/kg 1IV. Patients were ventilated by facemask with 100%
0.

After three minutes of vecuronium administration, the
heart rate, systolic blood pressure, diastolic blood pressure
and mean blood pressure was noted as baseline value (B).

Laryngoscopy was then performed (with either McCoy or
Macintosh or Miller laryngoscope blade) enabling a clear
view of the vocal cords for duration of less than 15 seconds.

With McCoy laryngoscope, the laryngoscope blade was
gently introduced and the tip of the blade was placed in the
vallecula. By just pressing the lever of the laryngoscope, the
epiglottis is lifted indirectly exposing the larynx.

With Macintosh laryngoscope, the laryngoscope blade
was gently introduced and the tip of the blade was placed in
the vallecula. By lifting the laryngoscope upward and
forward, the epiglottis is lifted indirectly exposing the larynx.

With Miller laryngoscope, the laryngoscope blade was
gently introduced and the epiglottis was included under the
tip of the blade. By lifting the laryngoscope upward and
forward with the tip of the blade compressing the epiglottis
on the base of the tongue, the epiglottis is lifted directly
exposing the larynx.

The heart rate, systolic blood pressure, diastolic blood
pressure and mean blood pressure measured at the end of
insertion of laryngoscope (L). Then, the laryngoscope was
then removed and the patients were ventilated for 5 minutes
with N;O0:0, (66%:33%). Heart rate, systolic blood
pressure, diastolic blood pressure and mean blood pressure
were recorded at 15t minute (L+1), 3" minute (L+3) and 5
minute (L+5) after laryngoscopy. Then, the patients were
intubated and anaesthesia was continued.

The baseline (B), laryngoscopy (L), one minute after
laryngoscopy (L+1), three minutes after laryngoscopy
(L+3), five minutes after laryngoscopy (L+5) values of the
heart rate and the mean arterial pressure were noted. In
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each group, changes in the values of the heart rate and the
mean arterial pressure were based on the difference
between the baseline value (B) and the values obtained at
L, L+1, L+3, L+5.

The B, L, L+1, L+3, L+5 values of the heart rate and
mean blood pressure were compared among the three
groups.

All results were expressed as mean + SD.

Data were analysed by using ANOVA and paired t-test.

A p value of <0.05 was considered statistically
significant.

OBSERVATION AND RESULTS
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Group III | GroupII | GrouplI Weight (Kg)
5 6 5 40-50
9 8 10 51-60
6 6 5 61-70
Table 4. Weight Distribution
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Figure 5. Weight Distribution

Number of Patients Laryngoscope Group
20 McCoy laryngoscope Group I
20 Macintosh laryngoscope | Group II
20 Miller laryngoscope Group IIT
60 Total
Table 1. Allocation of Groups
The demographic profile as follows-
Group III Group II Group I Age
7 7 6 20-30
6 6 7 31-40
6 6 7 41-50
Table 2. Age Distribution
Age Distribution
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Figure 3. Age Distribution
Group ITII | Group II Group I Sex
14 13 12 Male
6 7 8 Female
Table 3. Sex Distribution
Sex Distribution
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Figure 4. Sex Distribution

F Group III | Group II Group I Weight
55.25 + 54.85 + 545 +
04209 1 "6 1308 6.6698 57140 | Mean 5D
Table 5. Weight Distribution
Group ITI | GroupII | GrouplI Height (cms)
11 14 12 150-160
9 6 8 161-170
Table 6. Height Distribution
Height Distribution
20
‘2 15
2 EMCoY
o BEMACINTOSH
2 10 OMILLER
s
3
£ 5
=
=z
)
150 - 160 161 -170

Figure 6. Height Distribution

The mean + SD of the heart rate and the mean arterial
pressure of the three groups are-

Group III Group II Group I Heart Rate
77.9 £5.3094 |76.1 £4.8363| 78.3 £3.4510 Baseline
78.0 £5.3291 |76.3 £4.9839| 76.5 + 5.2488 L
112.6 + 4.4989 |98.5 + 5.5452 | 86.1 + 5.8137 L+1
110.8 + 4.4974 |94.2 + 4.7916 | 84.4 + 5.6685 L+3
106.1 £ 3.7013 |92.9 £ 4.5376 | 82.11 + 5.3716 L+5

Table 7. Heart Rate of three Groups
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Group III Group II Group I Mean Arterial Pressure
92.05 + 5.0544 91.5 + 9.6695 92.8 £ 5.1536 Baseline
92.10 + 2.8089 92.55 + 3.3387 95.15 + 4.9927 L
122.45 + 12.4977 108.85 + 3.6506 101.45 + 4.8731 L+1
116.80 + 4.6624 104.8 + 3.7629 98.35 + 4.7146 L+3
110.35 + 4.1385 102.05 + 3.7346 96.35 + 4.1746 L+5
Table 8. Mean Arterial Pressure of three Groups
The L+1, L+3, L+5 values of the heart rate were compared among the three groups.
I and III II and III IandII Heart Rate
p value P t p value P t p value P t L+1
<0.05 <0.0001 | 15.2529 <0.05 <0.0001 | 5.4084 <0.05 0.0084 2.6272
<0.05 0.0004 3.9574 <0.05 <0.0001 | 5.2094 <0.05 0.1965 0.8741 L+3
<0.05 <0.0001 | 7.4246 <0.05 0.0002 4.3902 <0.05 0.1965 0.874 L+5
Table 9. Comparison of Heart Rate Among Three Groups

There was statistically significant difference in the L+1,
L+3, L+5 values of heart rate among the three groups.
When the mean values of heart rate were compared among

Changes in Mean Arterial Pressure
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Figure 7. Changes in Heart Rate
I and III II and III Iand II Mean Arterial Pressure
p value p t p value p t p value p t L+1
<0.05 | <0.0001 | 6.1875 | <0.05 | <0.0001 | 5.4449 | <0.05 | 0.0002 | 4.2117
<0.05 | <0.0001 | 8.5020 | <0.05 0.0003 | 4.1184 | <0.05 | 0.0002 | 4.2826 L+3
<0.05 0.0002 | 4.2196 | <0.05 | <0.0001 | 5.1945 | <0.05 | 0.0154 | 2.3362 L+5
Table 10. Comparison of Mean Arterial Pressure Among Three Groups

There was statistically significant difference in the L+1,
L+3, L+5 values of mean arterial pressure among the three
groups. When the mean values of mean arterial pressure
were compared among the three groups, the values were
least with group I (McCoy), most with group III (Miller) and
in-between with group II (Macintosh).

DISCUSSION

Since the first description of the sympathetic haemodynamic
stress response  to the laryngoscopy and
intubation, 679101315 there have been numerous studies
concerning both the haemodynamic stress response and the
various ways by which it can be attenuated.*>16 1t is found
that the major stimulus to sympathetic haemodynamic
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stress response during laryngoscopy is the force exerted by
the laryngoscope blade upon the structures of oropharynx
(tongue, epiglottis). Reduction in the force applied on the
structures of oropharynx has attenuated the magnitude of
the haemodynamic stress response. 4

With the McCoy laryngoscopy, the epiglottis is elevated
indirectly by the hinged tip of the blade by just pressing the
lever rather than upward and forward displacement of
structure of the entire lower jaw.>!81% Hence, the force
exerted on the structure of oropharynx is limited to area of
the vallecula and the adjacent base of the tongue in contact
with distal movable part of blade (distal to the hinge of the
blade). Hence, the magnitude of haemodynamic stress
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response (increased heart rate and mean arterial pressure)
elicited by McCoy.

Laryngoscopy is least when compared to that of
Macintosh and Miller laryngoscopy.

With the Macintosh laryngoscopy,3#> the laryngoscope
blade is lifted upward and forward with the force applied on
the entire curvature of the spatula of the blade lifting the
entire lower jaw. The area of oropharynx upon, which the
force exerted is on the entire inner aspect of the lower jaw
with the tip of the blade in the vallecula. This causes more
haemodynamic stress response than that of McCoy
laryngoscopy. But, as the epiglottis is not stimulated directly
as seen with the use of Miller laryngoscope blade, the
haemodynamic stress response is less than that of Miller
laryngoscopy.

With the Miller laryngoscope blade,?%3 the blade is
introduced into the oropharynx and the tip of the blade is
passed over the posterior surface of the epiglottis. The
epiglottis is included under the tip of the blade and the blade
is lifted upward and forward with the force applied on the
entire inner aspect of lower jaw and compressing the
epiglottis on the base of the tongue. The epiglottis is lifted
directly to view the larynx. Hence, the haemodynamic stress
response with the Miller laryngoscopy is more than that of
McCoy and Macintosh laryngoscopy. The haemodynamic
stress response (increased heart rate and mean arterial
pressure) is least with McCoy laryngoscopy, most with Miller
laryngoscopy and in-between with Macintosh laryngoscopy,
when the haemodynamic stress response (increased heart
rate and mean arterial pressure) is compared among these
three laryngoscope blades.

CONCLUSION

The sympathetic haemodynamic stress response (increased
heart rate and mean arterial pressure) to laryngoscopy is
compared with McCoy, Macintosh and Miller laryngoscope
blades. It is concluded that the haemodynamic stress
response (increased heart rate and mean arterial pressure)
to laryngoscopy is least with McCoy laryngoscope and most
with Miller laryngoscope and in-between with Macintosh
laryngoscope.

REFERENCES

[1] Finucane BT, Santora AH. Principles of airway
management. 3 edn. Heidelberg, New York:
Springer-Verlag 2003:p. 193.

[2] Morgan GE, Murray MJ. Clinical anesthesiology. 4th
edn. New York: Lange Medical Book 2006:p. 103.

[3] Dorsch JA, Dorsch SE. Understanding anesthesia
equipment. 4th edn. Philadelphia: Lippincott Williams
& Wilkins 1999:509-526.

[4] Miller RD. Miller anesthesia. 6th edn. Philadelphia:
Elsevier, Churchill, Livingstone 2005:p. 1634.

Original Research Article

[5] Barash PG, Cullen BF, Stoelting RK. Clinical
anesthesia. 5th edn. Philadelphia, USA: Lippincott,
Williams and Wilkins 2006:p. 611.

[6] Castilo ], Castano J, Escolano F, et al.
Cardiocirculatory response to the laryngoscopy.
Comparative study between the Macintosh and the
McCoy Laryngoscope. Rev Esp Anestesiol Reanim
1996;43(6):219-221.

[7] Cook TM, Tuckey JP. A comparison between the
Macintosh and McCoy laryngoscope blades.
Anesthesia 1996;51(10):977-980.

[8] Forbes AM, Dally FG. Acute hypertension during the
laryngoscopy and endotracheal intubation in
normotensive persons. British Journal of Anesthesia
1970;42(7):618-624.

[9] Hassan HG, el-Sharkawy TY, Renck H, et al.
Hemodynamic and catecholamine responses to
laryngoscopy with Vs. without endotracheal
intubation. Acta Anaesthesiol Scand 1991;35(5):442-
447.

[10]King BD, Harris LC, Greifenstein FE, et al. Reflex
circulatory responses to the direct laryngoscopy and
tracheal intubation performed during the general
anesthesia. Anesthesiology 1951;12(5):556-566.

[11]Nadel JA, Widdicombe KG. Reflex effects of upper
airway manipulation on the blood pressure. Journal
of Applied Physiology 1962;17:861-885.

[12]Prys-Roberts C, Greene LT, Meloche R, et al. Studies
of anaesthesia in relation to the hypertension. II.
Haemodynamic consequences of induction and
endotracheal and intubation. Br J Anaesth
1971;43(6):531-547.

[13]Stoelting RK. Circulatory changes during the direct
laryngoscopy and intubation: influence of duration of
laryngoscopy with or without prior lidocaine.
Anesthesiology 1977;47(4):381-383.

[14]McCoy EP, Mirakhur RK, McCloskey BV. A comparison
of stress response to the laryngoscopy. Anaesthesia
1995;50(11):943-946.

[15]Shribman AJ, Smith G. Cardiovascular and
catecholamine responses to the laryngoscopy with
and without tracheal intubation. British Journal of
Anesthesia 1987;59(3):295-299.

[16]Healy TE, Knight PR. Wylie and Churchill Davidson-a
practice of anesthesia. 7th edn. Taylor & Francis
2003.

[17]Nishiyama T, Higashizawa T, Nakanishi A, et al. Which
laryngoscopy is most stressful- McCoy, Miller or
Macintosh? Masui 1997;46(11):1519-1524.

[18]McCoy EP, Mirakhur RK. The levering laryngoscope.
Anaesthesia 1993;48(6):516-519.

[19]Ward M. The McCoy levering laryngoscope blade.
Anaesthesia 1994;49:357-358.

[20]Miller RA. A new laryngoscope. Anesthesiology
1941;2:317-320.

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 4/Issue 30/April 13, 2017 Page 1798


https://www.ncbi.nlm.nih.gov/pubmed/?term=Hassan%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=1887747
https://www.ncbi.nlm.nih.gov/pubmed/?term=el-Sharkawy%20TY%5BAuthor%5D&cauthor=true&cauthor_uid=1887747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Renck%20H%5BAuthor%5D&cauthor=true&cauthor_uid=1887747
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prys-Roberts%20C%5BAuthor%5D&cauthor=true&cauthor_uid=5089931
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greene%20LT%5BAuthor%5D&cauthor=true&cauthor_uid=5089931
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meloche%20R%5BAuthor%5D&cauthor=true&cauthor_uid=5089931
https://www.ncbi.nlm.nih.gov/pubmed/5089931

