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                                           ABSTRACT 

Title : A  randomized  clinical  trial  comparing  haemodynamic  stress  response  to  

laryngoscopy  and  intubation  using  McCoy, Macintosh  and  Miller  blades  in  

patients  undergoing  elective  surgery. 

Background  and  Objectives:  

Laryngoscopy  is  routinely  performed  for  general  anaesthesia. The  shape  of  

laryngoscope  blade  affects  view  of  larynx  and  also  the  stress  response. The  

more  stress  response  is  harmful  in  underlying  CVS  and  CNS  disease.  We  

evaluate  the  stress  response  in  terms  of  HR,  SBP,  DBP,  MAP   using  different  

laryngoscope  blades  in  three  different  groups. 

Methodology: 

90  patients  between  18-60  years  of  ASAⅠ,  ASA Ⅱ  were  randomized  into  three  

groups; Macintosh  (Group  A), McCoy  ( Group  B ), Miller ( Group C). The  

baseline  HR, SBP, DBP, MAP  were  noted. The  direct  laryngoscopy  and  cuffed  

endotracheal  tube  was  secured. The  readings  of  HR, SBP, DBP  and  MAP  was  

taken  during  Laryngoscopy (L),  one  minute  post  intubation (L +1), 3  minute  

(L+3),  5  minute (L+5)  was  noted  in  three  different  groups  using  different  

laryngoscope  blades. 

Results: 

 Miller  laryngoscope  blade  gives  the  maximum  haemodynamic  stress  response  

in  terms  of  increase  in  HR, SBP,  DBP, MAP  (p<0.05)  whereas  with  Macintosh  

and  McCoy  laryngoscope  blades  gives  the  parameters  are  comparable.  

Conclusion: 

 Miller  laryngoscope  blade  gives  the  maximum  haemodynamic stress  response, 

whereas  Macintosh  and  McCoy  laryngoscope  blades  gives  the  same  level  of  

stress  response  to  laryngoscopy  and  intubation. 

Key  words: Laryngoscopy,  Intubation, Haemodynamic  stress response, Macintosh , 

McCoy  , Miller  blade. 
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                                       INTRODUCTION 

Laryngoscopy  is  the  most  important  step  of  general  anaesthesia  requiring 

endotracheal  intubation.  

Laryngoscopes  are  used  to  view  the  larynx  and  adjacent  structures,  most 

commonly  for  the  purpose  of   intubation  through  vocal  cords.   The  shape   of  a  

laryngoscope  blade  affects  the  exposition  of  the  larynx.  

Intubating   conditions  apart  from  varying  anatomical  structures  are  highly  

dependant   on   the  shape  and  length  of  laryngoscope  blades.  

The  laryngoscopic  view  of  the  vocal  cords  can  be  influenced  by  various  

factors. The  three  most  important  factors  are  the  forward  displacement  of larynx,   

forward  or  prominent  upper  teeth  and  backward  displacement  of   tongue.
(1)

 It  is  

in  this  situation  the  force  applied  during  laryngoscopy increases  as  the  degree  

of  difficulty  increases
(2,3)

  necessitating  the  use  of   different  laryngoscope  blades.  

Apart  from  direct  trauma  to  the  oropharynx  and  larynx,  adverse  physiological  

effects can  occur  as  sympathetic  haemodynamic  stress  response  due  to  

stimulation  of  supraglottic  area  by  the  laryngoscope  blade  followed  by  

additional   stimulation contributed  by  tracheal  tube  placement  and   cuff  

inflation
(4).

  

The  sympathetic  haemodynamic  stress  response  of  cardiovascular  system  occurs  

as increase  in  the  heart  rate  and  mean  arterial  pressure
(5,6).

 

 The  magnitude  of  pressor  response  to  intubation  is  proportional  to  the  duration  

of laryngoscopy  and  severe  in  difficult  airway  due  to  prolonged  and  multiple  

attempts  at laryngoscopy  and  intubation.  Although  this  haemodynamic  stress  

response  is  transient, generally  of  short  duration  and  of   little  consequence  in  

healthy   individuals, it  is  hazardous  to  those  with  systemic  hypertension,  heart  

disease,  cerebrovascular  disease and  complications  like  tachycardia, hypertension,  

myocardial  ischemia, left  ventricular failure,  cardiac  dysrhythmia,  cerebral  

haemorrhage  can  occur
(7-10)

 .  
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Various  pharmacological  agents  are  used  to  attenuate  the   haemodynamic  stress 

responses. The  reduction  of   the   stimulation  of  oropharynx  by  the   design  of   

laryngoscope  blades  has  also  reduced  the  magnitude  of   haemodynamic  stress   

response. 
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AIMS  AND  OBJECTIVES 

Primary  Objective: 

To  compare  the  haemodynamic  stress  response (heart  rate, systolic  blood  

pressure,  diastolic  blood  pressure, mean  arterial  blood  pressure)  during  

laryngoscopy  and  intubation  using  Macintosh, McCoy,  Miller  blade. 
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REVIEW   OF  LITERATURE 

Innervation  of  airway 

The  sensory  innervation  to  the upper  airway  is  supplied  by  the  trigeminal,  

glossopharyngeal  and  vagus  nerves.
(11) 

 

 

                         Figure 1: Sensory  innervation  of  the  airway 

The pharynx: 

 Sensory  supply  is  by  Glossopharyngeal  nerve  supplies  the   posterior  third  of  

the tongue,  the  fauces  and  tonsillae,  anterior  epiglottis  and  all  parts  of  the  

pharynx. 

Motor  supply  is  from  the  vagus  nerve  through  its  pharyngeal  branch. 

The  larynx:  

Sensory  supply  is  by  the  internal  laryngeal  nerve,  branch  of   the  superior  

laryngeal nerve,  provides  sensory  supply  from  the  posterior  epiglottis  to  the  

vocal  cords.  The  recurrent  laryngeal  nerve  supplies  the  larynx  below  the  vocal  

cords  and  the  trachea. 

 Motor  supply  is  by  the  recurrent  laryngeal  nerve  supplies  to  all  the   intrinsic 

muscles  of   the  larynx  except  the  cricothyroid  muscle. 
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Cricothyroid  muscle  is  innervated  by  external  branch  of  superior  laryngeal  

nerve. 

 

 

                                Figure 2: Innervation  of  the  larynx 

Intubation Response 

 Laryngoscopy,  endotracheal   intubation,  and  any  other  airway  manipulations  

(e.g., placement  of  airway)  are  noxious  stimuli  that  may  cause  profound  

changes  in  cardiovascular  physiology  through  reflex  responses. These  responses  

are  of   short duration  and  are  of   little  consequence  in  healthy  individuals;  

serious  complications  can  occur in  patients  with  underlying  coronary  artery  

disease,  reactive  airway,  or  intracranial  pathology. 

Mechanism   of   stress   response 

These  are  initiated  by  proprioceptors  responding  to  tissue  irritation  in  the  

supraglottic region  and  in  the  trachea. These  proprioceptors  are  in  close  

proximity  to  the  airway  mucosa. They  consist  of  small  diameter  myelinated  
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fibres, slowly-adapting  stretch receptors  with  large  diameter  myelinated  fibres,  

and  polymodal  endings  of   nonmyelinated  nerve  fibres.
(12)

 

The  glossopharyngeal  and  vagal  afferent  nerves  send  these  impulses  to  the  

brainstem and  causes  autonomic  responses  through  the  sympathetic  and  

parasympathetic  nervous system.  Bradycardia  is  commonly  seen  in  infants  and  

small  children  during laryngoscopy  or  intubation.  In  adults  and  adolescents,   the  

common  response  to  airway manipulation  is  hypertension  and  tachycardia  

mediated  by  the  cardioaccelerator  nerves and  sympathetic  chain  ganglia. There  is   

secretion  of  epinephrine  from  the  adrenal  medulla  and  release  of   

norepinephrine  from  adrenergic  nerve  terminals. There  is  also activation  of   the  

renin  angiotensin  system,  including  release  of   renin from  the  renal 

juxtaglomerular  apparatus, which  is   innervated  by  β-adrenergic  nerve  

terminals.
(12) 

Adverse   effects  of   stress  response  in  cardiovascular  system  

Tachycardia  and   increase  in   myocardial  wall  tension  increases  the   myocardial  

oxygen  demand.  Tachycardia  also  reduces  the   diastolic   period,  increased  in  

wall  tension  decreases  subendocardial  blood  flow,  both  causing  reduction  in   

myocardial oxygen  supply.  The  imbalance  is  created  between  myocardial  O2  

supply  and  O2  demand  results in  myocardial  ischaemia  and  presages  the  

occurrence  of  perioperative  myocardial infarction.
(12) 

Adverse effects  of  stress response in central nervous system   

 Laryngoscopy   and   intubation   causes  stimulation  of  CNS.  As  a   result  there   

is  an  increase  in  EEG   activity,  cerebral  metabolic  rate  and  cerebral   blood  

flow.  In  patients  with  decreased   in  intracranial  compliance  with   the   increase  

in  cerebral  blood  flow causes  rise  in  ICP,  which   in  turn   may   result  in  

herniation  of   brain  contents  and  severe  neurological  damage. Patients  with  

cerebral  aneurysm  and  arteriovenous malformations  are  at  risk  for  intracranial  

bleed  resulting  in  sudden  and  permanent neurological   injury.
(12) 
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LARYNGOSCOPE   BLADE 

The  laryngoscope consists of a handle and a detachable blade. 

Handle  :   

The  part  held  in  hand, which  provides the power source for  the light.  

The handle is fitted with a hinge pin that fits in the base of the blade. This 

allows quick and easy attachment and detachment of the blade from the 

handle. 

 Handles  are  designed  to  accept  blades  that  have  a  light  bulb,  which 

completes  an  electrical  circuit  when  the  handle  and  blade  are  in the 

working  position.  

Short  handles  are  used  in  pregnancy  and  obese  patients  to  avoid  

large  breast.  

Blade :  

The  tongue  (spatula)  of  the  laryngoscope  blade  is  the  part  which   is   inserted  

into  the mouth.  It  is  composed  of  the  base,  heel,  tongue,  flange,  web,  tip  and  

light  source. 

The   base  is  the  part  that  connected  to  the   handle.  It   has  a  slot  for  engaging  

the handle.  The  lower  part  of   the   base  is  called   heel  which  provides  

attachment  for  handle.  The  blade   is  the   main  portion  of  the  blade   used  to  

compress and manipulate the  tongue  and  depress  the lower jaw  for  the  view  of  

larynx.  Blades  are  commonly referred  to  as  curved  or   straight  depending  on  

the  shape  of  the  spatula.  

The  flange is  present  to  the side of  the  spatula. It  helps  to direct  the  

instrumentation  and deviate  the  tissues  out  of  the  line of  vision.  

 The  tip  of  the  blade  is  used  to  lift  either  the  epiglottis  or  vallecula,  directly  

or indirectly  to  elevate  the epiglottis. It   is   blunt  and  thickened  to  decrease  the  

trauma. 
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 The  blade  also  has a  bulb. The bulb  has  to  screws  into  a  socket  for  luminance. 

The  minimum  luminance  required  for  laryngoscopy  is  100cd/m
2
. 

 

 Figure 3: Parts  of  laryngoscope  blade 

Technique  of  laryngoscopy:  

The  classic  position  for  laryngoscopy  is  flexion of  the  lower  cervical spine  and 

extension of  the  head  at  the  atlanto-occipital level (sniffing position).  

The   handle  of  laryngoscope  is held in the left hand.  The  mouth  is  opened  using  

the right hand. The  blade  is  inserted  into  the  right  side  of  the  mouth  and  sweep  

tongue  to  the  left, then  blade  is advanced  to  the  epiglottis.  

There  are  two  methods  for  elevating  the  epiglottis  based on the design of the 

blade. If the  blade  is  curved, the  tip  of  the  blade  is kept in  the  vallecula (space  

between  the  base of the  tongue  and  pharyngeal  surface of  the  epiglottis) and  

lifted  which  elevates  the epiglottis  indirectly. If   the  blade  is  straight,  the  tip of  

the  blade  includes  the  epiglottis and lifted  compressing  the  epiglottis  on  the  

base of  the  tongue, which  elevates  the  epiglottis  directly. 
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Figure 4: Technique  of  laryngoscopy  using  curved  blade  versus  straight  blade 

Macintosh  laryngoscope  blade: 

 The spatula has a smooth curve that extends till the tip, there is also a  flange  at the 

left to push the tongue to  the  left. In cross-section, the spatula, web and flange from a 

reverse Z  shape. The tip of the blade is rounded  and  smooth  is  placed  in  the  

vallecula and by lifting the laryngoscope upward and forward, the  epiglottis  is  

indirectly  lifted. 

 

 

Figure 5: Macintosh  laryngoscope  blade 
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Miller  laryngoscope  blade:  

The  spatula  is  straight  with  the  slight  upward  curve  near  the distal  end. In 

cross- section, the  flange, web  and  spatula  forms  the  C shape. The tip  of  the  

blade  passes  over  the  laryngeal  surface  of  the  epiglottis. 

Disadvantage  includes  light  source  would  disappear  under  tongue
(8)

 and  appears  

to bulge  out  in  front  of  blade 

Advantages  include  ideal  for  elevation of  the  flobby  infant  epiglottis,  gives  

better  vision  in  anterior  larynx,  compared  to  other  blades  occupy  less  space.  

  

 

 

                                Figure 6: Miller  laryngoscope  blade 
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McCoy  laryngoscope  blade (Corazzelli-London-McCoy  or CLM  

blade) 

It  is  based on   the  standard  Macintosh  blade with the  adjustable  tip  controlled  

by  the  lever.   

 The  tip  of  the blade is  lying  in  the vallecula. The   epiglottis  is  indirectly  lifted  

by  the  hinged  tip  rather than  the  upward  and  forward  displacement  of  the  

lower  jaw. 

It  forms  the  part  of  difficult  intubation  trolley.
(34,35) 

The  head  extension  required  for  laryngoscopy  are  less  with  the  McCoy  blade  

than  with  the  Macintosh  blade.
(36) 

 

 

 

                     Figure 7: McCoy  laryngoscope  blade 

The  McCoy  laryngoscope blade differs from the Macintosh blade  in   the  following  

aspects
(13,14,15) 

I. Hinged tip  

II. Lever at the proximal end 

III.  Spring loaded drum 

IV. Connecting shaft 
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Hinged tip  

The  blade  has  distal  2.5cm  tip  and  a  hinge  placed  between  the  two  parts. On   

pressing  the  lever  tip  is  flexed  by  70
0 (33) 

Proximal lever  

It  measures  15.5cm  in  length and  1cm  in  width  is  attached  to  the  end  of  the  

blade,  is  connected  to the  spring loaded  drum  on  the proximal  end  of  blade  by  

pin through the flange. 

 Spring loaded drum 

 It  lies  on  the  left side  of  flange, the  spring  acting  in  a clockwise  manner  when  

viewed  from  the  left  side 

Connecting shaft  

It   links  the  spring  loaded  drum  to  the  hinged  tip, measures 10cm  long  concave  

upwards. At   the  distal  end, it  is  linked  to  the  hinged  tip  and  soldered  to  the 

connecting  shaft  proximally,  the  connecting  shaft  joins  the  spring  loaded  drum. 

Mechanism  of  McCoy  laryngoscope  blade: 

 Compression  of  the  lever  towards  the  handle  will  cause  the  spring  loaded  

drum  to rotate   in  anti-clockwise  direction,    the  rotational  movement  which  

causes the connecting  shaft  to  move  forward  along  the  blade.  

The   forward   motion of   the   connecting shaft will push  the 1.5 cm  wire  forwards 

resulting in elevation of  the  hinged  tip. Release of  the  lever  at  the  handle  allows  

the spring  loaded  drum  to  return  the  connecting  shaft  and  therefore  the  hinged  

tip  to  the  resting  position. 

The tip of the  laryngoscope  blade  is  to  be  kept in the vallecula  and  the  operator  

then  moves  thumb  from  the  laryngoscope  handle  to  exert  the   gentle pressure on  

the  lever. Approximately   20
0
 movement  of   lever  towards   the   handle  causes  

the  tip  to  elevate 70
0
 upwards,  lifting  the  epiglottis  indirectly,  which  exposes  
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the  underlying  larynx. If  the  pressure  on  the  lever  is released,  the  blade  tip  will  

return  to  the  resting  position.   

 

Figure 8: McCoy  laryngoscope  blade  in  resting  position  versus  lever  is  pressed 

 

 

Dwivedi et  al in  2018  studied  in  90  patients  undergoing  various  surgeries  under  

general  anaesthesia  with  endotracheal  intubation  to  evaluate  differences  in  

glottic  view, attempts  and  duration  of  laryngoscopy  and  intubation  along  with  

haemodynamic  variability (heart  rate,  systolic  blood  pressure,  diastolic  blood  

pressure,  mean  arterial  pressure) associated  with  3  blades- Macintosh,  Miller  and  

McCoy  blades.  The   patients were  randomly  allocated  into  three  groups. The  

first  group  Macintosh  blade,  in  second  group  Miller  blade, in  third  group  

McCoy  blade. The  values  were  noted  at  baseline, at  1 min, 2  min, 5  min  and  10  

min  after  intubation. The  heart  rate  changes  were  noted  in  group I ( Macintosh) 

at  baseline  HR0  79.07±16.01, HR1104.9±12.9, HR2101.9±12.2,  HR5  96.07±11.74,  

HR10 90.07±11.94.The   changes  in group II ( Miller )  at  baseline HR0 80.6±8.52, at  

HR1 107.3±11.76, HR2 103.3±11.93, HR5 97.07±19.83, HR10 96±11.89. The  changes  

in  group  III( McCoy)  at  baseline  HR0 84.23±12.94, at  HR1  97.53±16.1, HR2  

95.1±15, HR5 91.47±14.57, HR10  88.27±14.29.  The  Sysolic  BP  changes in  group I 

(Macintosh) at  baseline  SBP0 116.53±22.33, at  SBP1  149±12.86, SBP2 143.7±9.19, 
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SBP5 136.3±7.5, SBP10 130.5±10.87. The  changes  in  group II (Miller) at  baseline  

SBP0  120.0±11.3, at SBP1 148±12.1,SBP2 145.1±12.2, SBP5 139.4±9.5, SBP10 

135±9.97. The  changes  in  group III ( McCoy)  at  SBP0 117.6±10.91, at SBP1 

134.9±13.15, SBP2 129.9±24.61, SBP5 126.5±12.48, SBP10 123.7±6.9.The  Diastolic 

blood  pressure  changes in   group I (Macintosh ) at  baseline  DBP0 78.46±7.2, at  

DBP1 90±6, DBP2 88.4±6, DBP5 84.93±4.8, DBP10 82.3±6.51. The  changes  in  group 

II ( Miller) at  baseline  DBP0 78.41±7.49 , at  DBP1 98±7.1, DBP2 87.2±6.7 , DBP5 

84.6±5.2, DBP10 80±7.1 . The  changes  in  group III ( McCoy) at  baseline  DBP0 

76±8.05, at  DBP1 84.9±6.8, DBP2 83.9±6.9, DBP5 80.0±7.1, DBP10  78.7±7.3.The  

Mean  blood  pressure  changes in   group I (Macintosh ) at  baseline  MBP0 92.46 ± 

7.7, MBP1  108±6.7, MBP2 107.07±6.5, MBP5 99.13±17.5, MBP10 98.5±7.33. The  

changes  in  group II (Miller) at  baseline  MBP0 92.17±8.55, MBP1 109.7±7.79 , 

MBP2106.5±8.2 , MBP5 103.1±6.37, MBP10 100.1±6.4. The  changes  in  group III 

(McCoy) at  baseline  MBP0 89.87±8.6, MBP1 101.9±8.5, MBP2100.79±7.9, MBP5 

95.5±8.48, MBP10 93.7±8.33. 

When  all  three  groups  were  compared  for  haemodynamic  changes  the  

statistically  significant (p<0.01) least  haemodynamic  changes  were  seen  in  group 

III ( McCoy) as  compared  to  other  two  groups. McCoy  laryngoscope  is  a  

modification  of  Macintosh  laryngoscope  blade  to  facilitate  tracheal  tube    

placement  in  case  of  non  visualisation   of  larynx.
(16)

 The  hinged  blade  

controlled  by  a  lever  on  the  handle  of  McCoy  laryngoscope  allows  elevation  

of  epiglottis  and  resulting  in  application  of  lesser  forces
(17,18)

 hence  less  stress  

response  and  also  better  glottis  visualization  with  improved  tracheal  intubating  

condition. In  some  studies  force  exerted  and  degree  of  elevation/ extension  were  

found  less  with  Miller  laryngoscope  compared  with  Macintosh  blade  with  

improvement  of  laryngeal  view 
(19,20) 

 

Gagandeep  Singh, Rakesh  kumar  et  al  in  2017  in 75  patients   studied  the  

haemodynamic  response  in  the  form  of  heart  rate  and  mean  arterial  pressure  

after  intubation  using  three  different  blades  of  laryngoscope- McCoy (MC), 

Macintosh (MT) and  Miller (ML)  blades  with  25  patients  in  each  group. The  

recordings  of  baseline value(BV), at  the  end  of  insertion  of  laryngoscope  (LV0 ), 

at  1
st
  minute (LV1 ), at  3

rd
  minute (LV2 )  and  5

th
  minute (LV3)  after  
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laryngoscopy.The  heart  rate  changes  before  and  after  laryngoscopy  in  MC  

group  at  BV 78.7± 5.2, LV0 78.9±5.3, LV1  113.6±4.5,  LV2  109.6±4.1, LV3 

107.1±3.4, changes  in  MT  group  was  at  BV 75.1±4.6, LV0 77.3±4.2, LV1 

98.3±5.1, LV2  94.0±4.1, LV3  93.9±4.6, changes  in  ML  group  was  at  BV  

77.3±3.5, LV0 78.5±5.8, LV1 88.2±5.2, LV2 92.4±5.3, LV3 82.4±5.5.The  mean  

arterial  pressure  changes  before  and  after  laryngoscopy  in  MC  group  at  BV  

92.7±3.1, LV0  96.9±9.3,  LV1  108.6±3.5, LV2  111.8±2.8, LV3  106.1±1.4, changes  in  

MT  group  was  95.1±4.8, LV0  98.3±2.2,LV1  110.3±3.1, LV2  118.0±4.7, LV3  

106.9±2.6, changes  in  ML  group  was  at  BV 97.3±4.5, LV0 99.5±3.8, LV1  

106.2±8.2, LV2  98.4±5.1, LV3 92.5 ±3.8. The  study  concluded  that  haemodynamic  

stress  response (increase  in  heart  rate  and  mean  arterial  pressure) to laryngoscopy  

was  least  with  Miller  laryngoscope  blade  and  most  with  Macintosh  blade. 

It  was  concluded  stress  response  with  Macintosh  is  more  than  that  of  McCoy  

and  Miller  layngoscopy. In  Macintosh  the  area  of  oropharynx  on  which  the  

force  is  applied  is  total  inner  part  of  the  lower  jaw  with  the  tip  of  the  blade  

in  the  vallecula. In  McCoy  epiglottis  is  raised  indirectly  by  the  tip  of  the  blade  

by  compressing  the  lever  rather  than  upward  and  forward displacement  of  

structure  of  lower  jaw. In  case  of  Miller the  epiglottis  is  raised  directly  to  sight  

the  larynx, hence  haemodynamic  response  with  Miller  blade  is  less  than  that  of  

McCoy  and  Macintosh  laryngoscopy.
(21,22)

 

 

Gopendra
  
Prasad  Deo  et  al.  in  2019  in  150  patients  studied  haemodynamic  

responses  in  terms  of  mean  heart  rate  and  mean  arterial  pressure  to  

laryngoscopy  and  intubation  using  Macintosh, Miller  and  McCoy  blades  in  

patients  undergoing  laparoscopic  cholecystectomy  under  general  anaesthesia. The  

study  was  conducted  with  50  patients  in  each  group, the  values  of  baseline  

(TBL ), before  laryngoscopy  (T0 )  and  then at  1  min (T1 ), 3 min (T3)  and  5  min ( 

T5 ) interval  after  laryngoscopy  and  intubation. The  values  of   mean  heart  rate   

using  Macintosh  (group A ) at  TBL  71.36±11.03,  at  T0  69.06±11.69,  T1  

91.96±13.82, T3  82.60±12.59, T5  74.80±11.48 . The  values  using  McCoy ( group B 

)  at TBL 73.04±10.93,  at  T0  71.12±12.42,  T1  84.60±12.56, T3  82.04±11.60, T5  

78.10±11.83. The  values  using  Miller ( group C )  at TBL 73.58±12.03,  at  T0  

69.90±11.65,  T1  103.42±16.21, T3  92.20±15.27, T5  87.62±14.23.  The  values  of   
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mean  arterial  pressure   using  Macintosh  (group A ) at  TBL  81.40±10.98,  at  T0  

78.26±10.33,  T1  93.58±13.11, T3  88.60±11.57, T5  83.64±10.94 . The  values  using  

McCoy ( group B )  at TBL 84.90±10.72,  at  T0  82.16±10.59,  T1  93.08±12.09, T3  

94.54±11.87, T5  87.50±10.72. The  values  using  Miller ( group C )  at TBL 

85.40±11.54,  at  T0  82.48±11.41,  T1  108.20±13.94, T3  95.18±12.75, T5  

93.22±12.32.   

The  increase  in  heart  rate  as  well  as  mean  arterial  pressure  was  greatest  with  

Miller  blade, followed  by  Macintosh and  least  with  McCoy  blade  and  was  

statistically  significant (p < 0.01). The  McCoy  blade  with  hinged  tip  with  a  lever  

attached  to  the  proximal  end,  is  placed  in  the  epiglottic  vallecula,  pressing  on  

the  lever  causes  the  tip  to  act  on  the  hyoepiglottic  ligament  which  lifts  the  

epiglottis  out  of  view  to  expose  more  of  the  glottis.
(23)

 
 

 

Sanjay  Kumar  et  al. in  2018  in  30  patients  studied  the  comparative  

assessment  of  different  laryngoscope  blades  - Macintosh, Miller  and  McCoy  for  

laryngeal  view  and  pressor  response. The  pressor  response  was  studied  in  terms  

of  Heart  rate, Systolic  blood  pressure  and  Diastolic  blood  pressure  before  and  

after  laryngoscopy  and  intubation.  The  heart  rate  changes  using  Macintosh  

blade  before  and  after  laryngoscopy  and  intubation  was  ( 68-95  vs  80-110) ,  

the  systolic  blood  pressure   changes  was  (98-135 vs 121-140), the  diastolic  blood  

pressure  changes  was  (71-85  vs 78-88). The  heart  rate  changes  using  Miller   

blade  before  and  after  laryngoscopy  and  intubation  was  ( 72-91  vs  86-116) ,  

the  systolic  blood  pressure   changes  was  (108-132 vs 124-142), the  diastolic  

blood  pressure  changes  was  (73-88  vs 75-90). The  heart  rate  changes  using  

McCoy blade  before  and  after  laryngoscopy  and  intubation  was  ( 71-94 vs  73-

109) ,  the  systolic  blood  pressure   changes  was  (105-127 vs 112-126), the  

diastolic  blood  pressure  changes  was  ( 69-83  vs 71-85). The  result  in  the  study  

showed  McCoy  laryngoscope  blade  improves the  visualization  of  larynx  and  

significantly  attenuates  haemodynamic  parameters  during  laryngoscopy  and  

intubation  as  compared  to  that  macintosh  laryngoscope  blade.
 
The  grades  of  

laryngeal  visualization  for elective  surgery  under  general  anaesthesia  requiring  
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tracheal  intubation  with  McCoy  were  significantly  better  than  those  with  

Macintosh  blades.
(24) 

 

Nishiyama  et  al. in  1997, studied  in  58  patients the  comparative  stress  response  

during  laryngoscopy  using  different  laryngoscopes  Macintosh, Miller  and  McCoy  

blade  and  also  compared  the  concentration  of  catecholamines   measured  before,  

during  and  after  laryngoscopy  without  tracheal  intubation. The  systolic  blood  

pressure  after  laryngoscopy  was  significantly  higher  in  Miller  group  compared  

to  other  two  groups, plasma  epinephrine  levels  after  using  McCoy  laryngoscope  

was  lower  than  other  two  groups. The  study  concluded  stress  response  during  

laryngoscopy  without  intubation  is  maximum  with  Miller  and  least  with  McCoy  

laryngoscope  blade.
 

  

G. Venkatesan, T.Renganathan  et  al, in 2008  studied  haemodynamic  stress  

response  in  60  patients  before, during   and  after  laryngoscopy   using  McCoy,  

Miller  and  Macintosh  laryngoscope  blades. The  stress  response  were  compared  

in  terms  of  heart  rate  and  mean  arterial  pressure  changes  at  baseline (B), 

laryngoscopy(L) , Laryngoscopy+1 min (L+1), Laryngoscopy+3 min ( L+3 ), 

Laryngoscopy +5 min ( L+5 ). The  heart  rate  changes using  McCoy ( group I )  at  

B  (78.3±3.45), L  ( 76.5±5.24),  L+1  (86.1±5.81), L+3  (84.4±5.66), L+5  

(82.11±5.37),  changes  using  Macintosh (group II)  at  B (76.1±4.83), L  

(76.3±4.98), L+1 ( 98.5±5.54), L+3  (94.2±4.79), L +5  (92.9±4.53), changes  using  

Miller (group III)  at  B (77.9±5.30), L  (78.0±5.32), L+1  (112.6±4.49), L+3  

(110.8±4.49), L+5  (106.1±3.70). The  mean  arterial  pressure  changes using  

McCoy ( group I )  at  B  (92.8±5.15), L   (95.5±4.99),  L+1  (101.45±4.87), L+3  

(98.35±4.71), L+5  (96.35±4.17),  changes  using  Macintosh (group II)  at  B 

(91.5±9.66), L  (92.55±3.33), L+1  (108.85±3.65), L+3  (104.8±3.76), L +5  

(102.05±3.73), changes  using  Miller (group III)  at  B (92.05±5.05), L  (92.10±2.80), 

L+1  (122.45±12.49), L+3  (116.80±4.66), L+5  (110.35±4.13).  

It  was  concluded  haemodynamic  stress  response was  statistically (p<0.05)  least  

with  McCoy  laryngoscopy, most  with  Miller  laryngoscopy  and  was  in   between   

with  Macintosh  laryngoscopy. The  reduction  in  the  force  applied  on  the  
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structures  of  oropharynx  has  attenuated  the  magnitude  of  the  haemodynamic  

stress  response.
(25,26) 

The  force  exerted  on  the  structures  of  oropharynx  is  

limited  to  area  of  the  vallecula  and  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  response  with  McCoy  laryngoscopy  is  least  

when  compared  to  that  of  Macintosh  and  Miller  laryngoscopy.
 

 

Sarika  Samel  et. al  in  2019, studied  the  comparison  of  glottic  view  and  

haemodynamic  stress  response  associated  with  laryngoscopy  using  the  

Macintosh, McCoy  and  Miller  blades  in  105  patients. The  study  included  35  

patients  in  each  group, glottis  view  was  compared  in  terms  of  CL (Cormack-

Lehane) grading,  the  haemodynamic  stress  response  were  compared  in  terms  of  

heart  rate,  systolic  blood  pressure,  diastolic  blood  pressure. The  comparison  of  

stress  response  was  done  at  baseline, pre-induction, post-induction, after  

intubation  at  1 min,  3  min  and  10  min  interval. The  values  of  heart  rate  with  

Macintosh  blade  at  baseline  72.22±7.73, pre-induction  83.11±7.43, post induction 

73.82±7.19, after intubation  at  1 min  93.85±6.28,  3   min  83.51±5.72, 10  min  

74.57±6.62. The  values  of  heart  rate  with  McCoy  blade  at  baseline  75.68±8.57, 

pre-induction  83.31±8.57, post induction 74.71±8.10, after intubation  at  1 min  

86.02±7.89,  3   min  80.02±7.59, 10  min  75.08±7.60. The  values  of  heart  rate  

with  Miller  blade  at  baseline  76.45±10.25, pre-induction  82.94±10.47, post 

induction 72.42±8.45, after intubation  at  1 min  131.54±12.06,  3   min  110±11, 10  

min  83.62±9.22. There  was  no  statistically  significant  variation  in  heart  rate  at  

baseline, preinduction  and  post  induction  in  all  the  groups. Increase  in  heart  rate 

following  intubation  was  greatest  with  Miller  blade, followed  by  Macintosh  and  

least  with  McCoy  blade  which  was  statistically  significant (p<0.01).The  values  

of   systolic  blood  pressure with  Macintosh  blade  at  baseline  122.65±8.01, pre-

induction  127±8.04, post induction 119.08±7.83, after intubation  at  1 min  

139±5.88,  3   min  127.57±5.92, 10  min  118.37±7.70. The  values  of   systolic  

blood  pressure with  McCoy   blade  at  baseline  121.88±8.03, pre-induction  

126.05±8, post induction 120.48±7.97, after intubation  at  1 min  132.45±6.76,  3   

min  125.48±7.40, 10  min  120.37±7.60. The  values  of   systolic  blood  pressure 

with  Miller blade at baseline  113.28±10.64, pre-induction  129.91±10.70, post 
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induction 119.08±10.77, after intubation  at  1 min  162.31±12.65,  3   min  

140.80±11.70, 10  min  121.34±11.31. The  systolic  blood  pressure  following  

intubation  was  highest  with  Miller  blade, followed  by  Macintosh  and  least  with  

McCoy  blade  which  was  statistically  significant (p<0.01). The  values  of   

diastolic  blood  pressure with  Macintosh  blade  at  baseline  77.02±6.91, pre-

induction  79±6.88, post induction 75.48±6.82, after intubation  at  1 min  86.34±6.09,  

3   min  80.54±6.25, 10  min  75.54±6.31. The  values  of   diastolic  blood  pressure 

with  McCoy  blade  at  baseline  78.02±5.46, pre-induction  80.68±5.36, post 

induction 76.08±5.59, after intubation  at  1 min  83.37±5.73,  3   min  79.42±5.43, 10  

min  76.60±5.79.The  values  of   diastolic  blood  pressure with  Miller  blade  at  

baseline  80.22±8.41, pre-induction  82.71±7.52, post induction 76.05±8.28, after 

intubation  at  1 min  100.51±7.51,  3   min  89.94±8.01, 10  min  78.28±7.92. The  

diastolic  blood  pressure  following  intubation  was  highest  with  Miller  blade, 

followed  by  Macintosh  and  least  with  McCoy  blade  which  was  statistically  

significant (p<0.01). 

The  McCoy  blade  produces  least  haemodynamic  response  to  laryngoscopy,  

followed  by  Macintosh  blade  and  then  Miller  blade. The  viasualization  of  the  

larynx was  best  with  Miller  blade,  followed   by  McCoy  and  then  Macintosh  

blade .
(27) 

 

Manali  Nadkarni et. al  in  2016,  studied  comparison  of  Macintosh (group A), 

McCoy (group B) and  Miller ( group  C) blades  for  differences  in  glottic  view ,  

attempts  of  laryngoscopy  and  intubation  in  300  patients. The  laryngoscopic  view  

based  on  Cormack  Lehane  grading  78.0%  of  cases  from  group  A  were  graded  

as  Grade  I  which  was  significantly  low  when  compared  to  88.0%  in group  B   

and  97.0%  in  group  C. In  group  A   total    4%   cases   were  graded  as  grade  III  

which  was  significantly  more  when   compared  to  2.0%  in   patients  of  group  B, 

not  a  single  patient  in  group  C. The  study  done  here  shows  72.0 %  of  cases  

from  group  C  required  only  1  attempt  for  intubation  which  was  significantly  

low  when  compared  to  88.0%  among  group  B  and  80.0% from  group  A  which  

was  not  significant,  4.0% of  cases  from  group  C  required  3   attempts  for  

intubation  which  was  significantly  more  on  comparison  with  other  groups. The  
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study  concluded  that  Miller  blade  gave  best  Cormack- Lehane  grade, and  also  

number  of  attempts  required  for  intubation  was  more  in  Miller  blade. 

 

McCoy et  al  in  1995, studied  the  haemodynamic   stress  response (increase  heart  

rate  and  mean  arterial  pressure )  and  plasma  catecholamine ( noradrenaline  and  

adrenaline) concentration  in  20  patients  before,  during  and  1  minute,  3  minutes  

and  5  minutes  after  laryngoscopy  with  either  McCoy  or  Macintosh  

laryngoscope  blade. The  heart  rate  values  using  McCoy  blade  vs  Macintosh    at  

baseline  was  77(9.2) vs 70(11.4), Laryngoscopy (L)  71(10.7) vs 75(12.7) , L+1min  

71(10.1) vs 93(6.8) , L+3 min   68(8.4) vs 84(9.4) , L+5 min  65(7.3) vs 74(12.8). The  

mean  arterial  pressure  changes  using  McCoy  blade  vs  Macintosh    at  baseline  

was  87(20.7)  vs 93(13.9), Laryngoscopy(L)  83(16.8) vs 92 (13.9), L +1  81(13.0) vs 

118(11.9), L+3  74(9.8) vs 107(18.5), L+5  71(9.7) vs 92(15.9). There  was  

significant  increase  increase  in  both  the  heart rate  (33%)  and  mean  arterial  

pressure (27%)  after  laryngoscopy  using  Macintosh (p <0.01) ,  whereas  use  of  

McCoy  blade  did  not  result  in  significant  changes  in  either  heart  rate  or  mean  

arterial  pressure. It   was   concluded  that  laryngoscopy  is  known  to  have  

profound  cardiovascular effects.
(28-30)

  

 

Arnab Paul  et  al.  in  2017,  studied  comparison  of  haemodynamic  changes  with  

laryngoscopy  with  McCoy  and   Macintosh  laryngoscopes  in   60  patients.  The  

mean  heart  rate,  mean  systolic  blood  pressure, mean  diastolic  blood  pressure, 

mean  arterial  pressure  changes  were   noted  at  baseline,  30s  before  

laryngoscopy,  30  s  after  intubation, 1  min,  2  min ,  3  min , 4 min, 5  min, 10  min  

after  intubation. The  mean  heart  rate  changes  in  McCoy  vs  Macintosh  at  

baseline  79±7.9  vs  77±7.4, 30 s  before  laryngoscopy  74±6.6  vs  71±9.6, 30s  after  

intubation 88±6.3  vs  97±7.8, 1min  after  intubation  83±6.7  vs  92±6.4,  2  min  

after  intubation  80±6  vs  88±5.5, 3min  after  intubation  77±4.7  vs  84±5.24, 4  min  

after  intubation  75±4.36  vs  80±4.35, 5  min  after  intubation  72±4.13  vs  75±5.85, 

10 min  after  intubation  67±3.67  vs  69±2.76. The  mean  systolic  blood  pressure  

changes  in  McCoy  vs  Macintosh  at  baseline  121±8.2  vs  123±9.8, 30 s  before  

laryngoscopy  109±9  vs  112±11.3, 30s  after  intubation  128±5.3  vs  146±8.3, 1min  

after  intubation  121±5.5  vs  138±4.4,  2  min  after  intubation  116±5.2  vs  
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131±4.4, 3min  after  intubation  114±5.2  vs  128±4.2, 4  min  after  intubation  

111±4.9  vs  122±5.2, 5  min  after  intubation  110±5  vs  117±4.4, 10 min  after  

intubation  108±6.3  vs  110±7.6. The  mean  diastolic  blood  pressure  changes  in  

McCoy  vs  Macintosh  at  baseline  80±8.1  vs  77±7.8, 30 s  before  laryngoscopy  

69±6.8  vs  67±6.9, 30s  after  intubation  82±7.1  vs  95±5.8, 1min  after  intubation  

77±6.9  vs  88±4.8,  2  min  after  intubation  73±6.8 vs  81±6.2, 3min  after  

intubation  70±7.1  vs  76±6.1, 4  min  after  intubation  68±6.1  vs  72±6.3, 5  min  

after  intubation  67±6  vs  70±5, 10 min  after  intubation  65±5.3  vs  68±6.2. The  

mean  arterial   blood  pressure  changes  in  McCoy  vs  Macintosh  at  baseline  93±6  

vs  92±7.2, 30 s  before  laryngoscopy  83±5.8  vs  82±5.8, 30s  after  intubation  

97±5.2  vs  112±4.5, 1min  after  intubation  91±5.5  vs  104±3.5,  2  min  after  

intubation  87±5.1 vs  97±4.9, 3min  after  intubation  84±5.6  vs  93±4.3, 4  min  after  

intubation  82±5  vs  89±4.4, 5  min  after  intubation  81±4.9  vs  86±3.8, 10 min  

after  intubation  79±4.2  vs  82±4.1. The  study  concluded  that  McCoy  

laryngoscope  produced  less  response  and  was  statistically  significant  when  

compared  to  Macintosh  laryngoscope  blade. 

Both  laryngoscopy  as  well  as  endotracheal  intubation  individually  

contribute  to  haemodynamic  pressor  response.  Intubation  results  in  

increase  in  MAP  and  plasma  noradrenaline  levels  affecting  HR  more  

than  laryngoscopy.(31)   It  has  also  been  shown  that  the  type  of  

laryngoscopic  blade  influences   the  degree  of  haemodynamic  

response.(32) 
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METHODOLOGY 

Source  of  data : 

Ninety  patients  undergoing  elective  surgery  under  general  

anaesthesia requiring  endotracheal  intubation  at  SDM  College  of  

Medical  Sciences  and Hospital, Dharwad, Karnataka  during  my  study  

period  were  selected  for  the  study  after  obtaining  written  consent  

from  the  patients. 

Inclusion   Criteria: 

*Patients  undergoing  elective  surgeries  under  general  anaesthesia  

*Patients  aged 18-60 years  either  of  the  sex  

*ASA  physical  status 1 and  2  

*MMS 1  and  2  

*Patients  willing  to  participate in  the  study  

*Laryngoscopy  and  intubation  <20 seconds 

Exclusion   Criteria:  

*Patient  refusal  

*Patients  with  ASA  physical  status 3, 4, 5 and 6  

*MMS >2  

*Predicted  difficult  airway  

*Laryngoscopy  and  intubation >20seconds 

* Hypertensive  patients 

Study  Area:  The  study  was  conducted  in the  Operation  Theatres  of   

SDM College  of  Medical  Sciences  and  Hospital, Dharwad.  

Study  period : November 2019 to November 2021. 
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Type  of  study : Prospective,  randomized  single  blinded  clinical  study. 

Study  Instrument : A  predesigned  and  pre-tested  proforma  was  used  

to  collect  the  information 

Material  required:  

Laryngoscope  blades –Macintosh, McCoy, Miller. Endotracheal tube of  

appropriate  size 

Adhesive  tapes  to  secure  the  tubes  in  place. 

METHOD   OF  DATA  COLLECTION 

After  obtaining  permission  from  the institutional  ethical  committee  and  informed 

consent from the patients, ninety patients  were  studied  in  this prospective 

randomized  control   study. 

All  patients  underwent  thorough  pre-operative evaluation; were  enquired about  the  

history of chronic ailments and medications, drug allergy and previously undergone 

surgeries. General  physical  examination, airway  assessment  and  systemic  

examination  was  done.     

Patient  were  kept  nil  by  mouth  to  solids  for  6  hours  and  clear  fluids for  2 

hours before induction of anaesthesia. Premedication with pantoprazole 40mg orally 

and alprazolam 0.5mg  orally  was  given  on  the  night  before  surgery  and  on the  

day  of surgery. 

 The   baseline,  Heart rate (HR), systolic blood pressure (SBP), diastolic blood 

pressure (DBP) and mean arterial pressure (MAP) was  measured  and  noted  down  

before  inducing  the  patient. 

The  patients  were  randomly  allocated  into  any  one  of  the  three  groups  using  

sealed   envelope  technique  which  was  opened  just before  shifting  the  patient  

inside  the operation  room.  

 

Group A: Laryngoscopy  was  done  using  Macintosh blade   

Group B: Laryngoscopy  was  done  using  McCoy  blade 

Group C: Laryngoscopy  was  done  using  Miller  blade 
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The  patients  were  preoxygenated  for  3 minutes  with  100% oxygen. Induction of 

anaesthesia  was done using  fentanyl 2mcg/kg,  propofol 2.5mg/kg supplemented if 

necessary  with  0.5mg/kg until  there  is  loss  of  verbal response, succinyl choline 

1.5mg/kg. After   peak  action   of  succinyl choline , direct laryngoscopy was  done  

using  corresponding  blade  for  the group of appropriate size, cuffed endotracheal  

tube  will  be  introduced  orally  and  will  be  fixed  at  appropriate length after 

auscultation  for equal air entry  in  both  the  lungs, the  total duration  of  

laryngoscopy  and  intubation  will  be  noted. 

Readings of HR, SBP, DBP and MAP will be taken during laryngoscopy(L), one  

minute post intubation (L+1), 3 minute (L+3), 5 minutes (L+5) .  

 

 

Sample  size  estimation: 

Formula  used  to  calculate  the  sample  size  as  follows  

n=2 ₓ s
2  

ₓ (Z +Z β)
2 

                            
d

2 

 

where   s =  s1 + s2   ,  Z  =  1.96,  Z β = 1.24 

              2 

S1  is  the  standard  deviation  of  s1 

S2   is  the  standard  deviation  of  s2 

d=  difference  between  two  group  means 

We  arrived  at  n = 21.28 

Hence  30  patients  in  each  group  were  considered. 
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OBSERVATION   AND  RESULTS 

We  aimed to compare  the  haemodynamic  stress  response  to  laryngoscopy  and  

intubation  using  different  laryngoscope  blades  Macintosh, McCoy  and  Miller, in 

patients undergoing  surgery  under  general  anaesthesia requiring endotracheal  

intubation  in  the present study. Ninety  ASA I, ASA II patients  except  hypertensive  

patients  were randomized into three groups (group A, group B, group  C). None of 

the patients were excluded after recruitment and all patients completed the study. We 

compared parameters like heart rate, SBP, DBP, MAP  for  assessing  the  intubation 

response  between  three  groups. All the data collected, tabulated and expressed as 

mean ± standard deviation and statistical analysis was performed appropriately as 

mentioned above 

 

CONSORT  Flow  diagram  of  randomization  and  allocation  of  patients 

 

 

 

 

 

 

 

 

Randomised (n=90) 

Assessed  for  eligibility (n=90) 

Group A Group B Group C 

Analysed (n=30) Analysed (n=30) Analysed (n=30) 
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Demographic  profile: 

Table 1: Comparison of   the  study  groups (A, B, C)  according to  the age groups 

 

Age groups Group A % Group B % Group C % Total 

18-20yrs 3 10.00 1 3.33 4 13.33 8 

21-30yrs 7 23.33 13 43.33 9 30.00 29 

31-40yrs 4 13.33 3 10.00 9 30.00 16 

41-50yrs 10 33.33 9 30.00 4 13.33 23 

>51yrs 6 20.00 4 13.33 4 13.33 14 

Total 30 100.00 30 100.00 30 100.00 90 

Chi-square=10.8230, p=0.2119 

 

Figure 9: Comparison of three study groups (A, B, C) according to age  

 

 

samples  are  matched  with  age  and  p  value  is  0.2119, hence  there  is  no  

statistical  significance. 
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Table 2 : Comparison of three study groups (A, B, C) according to gender 

 

Gender Group A % Group B % Group C % Total 

Male 12 40.00 13 43.33 10 33.33 35 

Female 18 60.00 17 56.67 20 66.67 55 

Total 30 100.00 30 100.00 30 100.00 90 

Chi-square= 0.6550, p=0.7209 

 

 

Figure 10: Comparison of three study groups (A, B, C) according to gender 

 

There  is  no  statistical  difference  in  the  distribution  of  male  and  

female  patients  among  the  groups  ( p >0.05 ). 
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Table 3 : Comparison  of   three  study  groups (A, B, C)  according  to  mean  BMI  

by  one  way ANOVA 

Groups Weight in  kgs Height in cms BMI  in  kgs/m
2 

Mean SD Mean SD Mean SD 

Group A 63.80 7.36 163.90 6.27 23.69 1.93 

Group B 61.00 8.74 161.90 6.49 23.19 2.11 

Group C 57.37 8.99 159.37 5.30 22.12 2.45 

F-value 4.4317 4.2438 4.0718 

P-value 0.0147* 0.0174* 0.0204* 

*p<0.05 indicates significant 

 

 

Figure 11 : Comparison of three study groups (A, B, C)  according  to  mean  BMI 

 

p  value  being  < 0.05  is  significant  in  terms  of  weight ,  height  and  BMI  in  

comparison  between  the  groups. 
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Table 4 : Comparison of three study groups (A, B, C) according to obesity 

Obesity Group A % Group B % Group C % Total 

Normal 21 70.00 22 73.33 26 86.67 69 

Obese 9 30.00 8 26.67 4 13.33 21 

Total 30 100.00 30 100.00 30 100.00 90 

Chi-square= 2.6090, p=0.2714 

 

Figure 12: Comparison  of   three  study  groups (A, B, C) according  to  obesity 

 

p  value   > 0.05  for  obesity  hence   no  significant  differences  existed  between  

the  groups   
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HAEMODYNAMIC  PARAMETERS 

Heart  rate 

Table 5 : Comparison  of   mean  heart  rate  changes  among  the  three study groups 

(A, B, C) by  one  way  ANOVA 

*p  value  <0.05  significant 

There  was  significant  difference  in  mean  heart  rate  among  all  the  

groups  ( A,B,C )  at  baseline,  Laryngoscopy, Laryngoscopy +1 min, 

Laryngoscopy +3 min, Laryngoscopy +5 min. 

There  is  increase  in  mean  heart  rate  in  group C  at  L +1 , L +3  min  , 

but  there  is  no  increase  in  mean  heart  rate  in  the  other  two  

groups. 

 

 

 

 

 

Times Summary Group 

A 

Group 

B 

Group 

C 

F-

value 

p-value 

Baseline Mean 70.83 79.47 79.93 6.4871 0.0024* 

  SD 11.03 11.46 10.54   

Laryngoscopy 

(L) 

Mean 71.37 80.20 76.53 4.1882 0.0183* 

  SD 14.53 11.90 8.40   

L+1min Mean 71.20 79.27 81.80 6.2056 0.0030* 

  SD 14.26 11.37 10.57   

L+3min Mean 71.53 78.30 83.43 7.1298 0.0014* 

  SD 14.29 11.26 10.89   

L + 5 min Mean 71.40 78.13 79.43 3.7696 0.0269* 

  SD 15.03 11.20 9.62   
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Table 6 : Comparison  of  mean  heart rate changes  from  baseline  at  different  time  

intervals  in three study groups (A, B, C) by  one  way  repeated  measures  of  

ANOVA 

Groups Changes from Mean 

change 

SD 

change 

t-value p-value Effect 

size 

Group A 

  

  

  

Baseline to L -0.53 7.03 -0.4155 0.6808 0.0220 

Baseline to (L+1min) -0.37 6.65 -0.3019 0.7649  

Baseline to (L+3min) -0.70 7.13 -0.5381 0.5946  

Baseline to (L+5min) -0.57 9.01 -0.3444 0.7330  

Group B 

  

  

  

Baseline to L -0.73 6.62 -0.6070 0.5486 0.0500 

Baseline to (L+1min) 0.20 7.40 0.1480 0.8834  

Baseline to (L+3min) 1.17 9.18 0.6963 0.4918  

Baseline to (L+5min) 1.33 10.14 0.7203 0.4771  

Group C 

  

  

  

Baseline to L 3.40 5.73 3.2516 0.0029* 0.3820 

Baseline to (L+1min) -1.87 6.47 -1.5806 0.1248  

Baseline to (L+3min) -3.50 10.25 -1.8707 0.0715  

Baseline to (L+5min) 0.50 10.71 0.2557 0.8000  

*p <0.05   significant 

There  is  statistical  significant decrease  in  mean  heart  rate  from  baseline  to  

laryngoscopy  in  Group C  ( p <0.05 )  

The  response  in  terms  of  increase  in  mean  heart  rate  is  seen  in  Group C 

(Miller)   at  L +1, L+3 min, the  response  in  Group A( Macintosh)  and  Group  B  

(McCoy)  is  comparable. 
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Figure 13: Comparison of  mean  heart  rate changes  in  three study groups (A, B, C) 

with  at  different   time  intervals. 

 

Table 7 : Comparison  of  three  study  groups (A, B, C) with  mean  SBP  at  different  

time  intervals  by  one  way  ANOVA 

Times Summary Group 

A 

Group B Group C F-value p-value 

Baseline Mean 107.17 118.27 112.17 12.7096 0.0001* 

  SD 8.40 9.10 8.09   

Laryngoscopy 

(L) 

Mean 96.00 109.67 103.23 10.3068 0.0001* 

  SD 8.77 12.23 13.48   

L+1min Mean 101.50 109.43 122.23 23.5053 0.0001* 

  SD 10.39 11.55 13.33   

L+3min Mean 100.47 102.23 125.30 41.4549 0.0001* 

  SD 11.49 12.37 11.48   

L + 5 min Mean 101.13 103.00 112.00 9.6309 0.0002* 

  SD 7.84 10.88 11.64   

*p <0.05   significant 

There  is  statistical  significance  changes  in  mean  SBP  (p <0.05)  at  

Baseline,  L, L+1 min, L+ 3 min, L +5 min 

Baseline Laryngoscopy L+1min L+3min L + 5 min

Group A 70.83 71.37 71.20 71.53 71.40

Group B 79.47 80.20 79.27 78.30 78.13

Group C 79.93 76.53 81.80 83.43 79.43
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Table 8 : Comparison  of  mean  SBP  changes  from  baseline  at  different  time  

intervals  in three study groups (A, B, C) by  one  way  repeated  measures  of  

ANOVA 

Groups Changes from Mean 

change 

SD 

 change 

t-value p-value Effect 

size 

Group A 

  

  

  

Baseline to L 11.17 10.88 5.6237 0.0001* 0.5820 

Baseline to (L+1min) 5.67 10.76 2.8841 0.0073*  

Baseline to (L+3min) 6.70 11.13 3.2963 0.0026*  

Baseline to (L+5min) 6.03 11.08 2.9830 0.0057*  

Group B 

  

  

  

Baseline to L 8.60 11.72 4.0192 0.0004* 0.7660 

Baseline to (L+1min) 8.83 12.23 3.9558 0.0005*  

Baseline to (L+3min) 16.03 12.12 7.2483 0.0001*  

Baseline to (L+5min) 15.27 11.07 7.5557 0.0001*  

Group C 

  

  

  

Baseline to L 8.93 13.07 3.7437 0.0008* 0.8060 

Baseline to (L+1min) -10.07 14.14 -3.8995 0.0005*  

Baseline to (L+3min) -13.13 11.62 -6.1907 0.0001*  

Baseline to (L+5min) 0.17 8.63 0.1058 0.9165  

*p <0.05  significant 

There  was  statistically  significant  differences  in  the  changes  of  mean  SBP  from  

the  baseline  to  Laryngoscopy, L+1 , L+3, L+5  values in group A(Macintosh)   and  

group B      ( McCoy ), whereas  in  group C(Miller)  from  the  baseline  to  

Laryngoscopy, L+1 , L+3 min. 

Therefore  stress  response  in  terms  of  mean  SBP  is  seen  maximum   in  group C 

( Miller blade) , minimum  in  group A (Macintosh)  and  in  between with  group B 

(McCoy). 

 

 

 

 

 

 



34 
 

Figure  14: Comparison of three study groups (A, B, C) with mean SBP at different 

time  intervals 
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Table 9 : Comparison  of  three  study  groups (A, B, C) with  mean  DBP  at  

different   time  interval  by  one  way  ANOVA 

Times Summary Group 

A 

Group 

B 

Group 

C 

F-value p-value 

Baseline Mean 65.17 73.13 71.13 7.1154 0.0014* 

  SD 7.86 9.55 8.02   

Laryngoscopy 

(L) 

Mean 59.10 69.13 67.70 8.8418 0.0003* 

  SD 8.81 11.13 9.90   

L+1min Mean 62.13 70.43 77.50 12.2855 0.0001* 

  SD 8.93 13.20 13.40   

L+3min Mean 59.50 66.50 79.30 24.4554 0.0001* 

  SD 8.72 12.51 11.76   

L + 5 min Mean 59.40 65.33 69.00 9.7817 0.0001* 

  SD 5.90 8.81 10.17   

*p<0.05  significant 

There  is  a  statistically  significant  difference (p <0.05) in  the  mean  DBP  among  

all three  groups  at  baseline, L , L +1 , L + 3, L + 5 min. 
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Table 10 : Comparison  of  mean  DBP  changes  from  baseline  at  different  time  

intervals  in three study groups (A, B, C) by  one  way  repeated  measures  of  

ANOVA 

 

Groups Changes from Mean 

change 

SD 

change 

t-value p-value Effect 

size 

Group A 

  

  

  

Baseline to L 6.07 6.24 5.3235 0.0001* 0.5560 

Baseline to (L+1min) 3.03 7.91 2.1001 0.0445*  

Baseline to (L+3min) 5.67 8.91 3.4816 0.0016*  

Baseline to (L+5min) 5.77 7.02 4.5021 0.0001*  

Group B 

  

  

  

Baseline to L 4.00 9.09 2.4103 0.0225* 0.4430 

Baseline to (L+1min) 2.70 10.25 1.4424 0.1599  

Baseline to (L+3min) 6.63 10.05 3.6165 0.0011*  

Baseline to (L+5min) 7.80 10.79 3.9603 0.0004*  

Group C 

  

  

  

Baseline to L 3.43 8.23 2.2843 0.0299* 0.7530 

Baseline to (L+1min) -6.37 12.78 -2.7285 0.0107*  

Baseline to (L+3min) -8.17 11.35 -3.9398 0.0005*  

Baseline to (L+5min) 6.07 6.24 5.3235 0.0001*  

*p <0.05  significant 

There  is  statistically  significant   difference (p<0.05)  in  the mean  DBP  

among  all  the  groups  for  the  changes  from  baseline  to  laryngoscopy, 

L + 1, L + 3 , L + 5 min except  in  Group B ( McCoy ) at  L + 1  min. 

The  stress  response  in  terms  of  mean  DBP  is  significantly  increased  

in  group C ( Miller ) at  L+1, L + 3 min  compared  to  other  two  groups, 

followed  by  Macintosh  and  least  with  McCoy  blade. 
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Figure  15 : Comparison of mean DBP  changes  in  three study groups (A, B, C) at 

different time  intervals 
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Table 11 : Comparison  of  three  study  groups (A, B, C) with  mean of  MAP  at 

different  time  intervals  by one way ANOVA 

Times Summary Group 

A 

Group 

B 

Group 

C 

F-value p-value 

Baseline Mean 80.20 89.70 85.13 11.1111 0.0001* 

  SD 7.83 8.14 7.43   

Laryngoscopy 

(L) 

Mean 72.40 84.37 79.70 12.0270 0.0001* 

  SD 8.02 9.39 10.94   

L+1min Mean 76.10 85.20 92.53 15.6526 0.0001* 

  SD 8.50 11.46 13.64   

L+3min Mean 74.57 80.27 96.03 32.5321 0.0001* 

  SD 9.45 11.42 11.07   

L + 5 min Mean 74.13 79.70 84.30 12.2992 0.0001* 

  SD 5.70 7.84 9.78   

*p<0.05  significant 

There  is  a  statistically  significant  difference (p <0.05)  in  the  mean  DBP  among  

all three  groups  at  baseline, L , L +1 , L + 3, L + 5 min. 
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Table  12 : Comparison  of  mean  of  MAP   changes  from  baseline  at  different  

time  intervals  in three study groups (A, B, C) by  one  way  repeated  measures  of  

ANOVA 

 

Groups Changes from Mean 

change 

SD 

change 

t-value p-value Effect 

size 

Group A 

  

  

  

Baseline to L 7.80 6.75 6.3305 0.0001* 0.6030 

Baseline to (L+1min) 4.10 7.64 2.9394 0.0064*  

Baseline to (L+3min) 5.63 8.98 3.4372 0.0018*  

Baseline to (L+5min) 6.07 6.97 4.7690 0.0001*  

Group B 

  

  

  

Baseline to L 5.33 8.98 3.2543 0.0029* 0.5970 

Baseline to (L+1min) 4.50 10.68 2.3072 0.0284*  

Baseline to (L+3min) 9.43 10.80 4.7835 0.0001*  

Baseline to (L+5min) 10.00 9.48 5.7802 0.0001*  

Group C 

  

  

  

Baseline to L 5.43 9.27 3.2095 0.0032* 0.7930 

Baseline to (L+1min) -7.40 12.77 -3.1739 0.0035*  

Baseline to (L+3min) -10.90 10.76 -5.5508 0.0001*  

Baseline to (L+5min) 0.83 6.57 0.6946 0.4928  

*p <  0.05 

There  is  statistically  significant  changes  in  the  mean  of  mean  arterial  pressure  

in  all  the  three  groups  when  compared  to  changes  from  baseline  to  L, L+ 1, 

L+3, L+5  min  except  in  group  C ( Miller )  in  comparison  of  changes  from  

baseline  to  L + 5 min. 

The  stress  response  in  terms  of  mean  of  mean  arterial  pressure  is  maximum  in  

group C ( Miller  blade) at  L+1, L+ 3  min  not  comparable  in group A ( Macintosh )  

and  group B ( McCoy ). 
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Figure 16 : Comparison of three study groups (A, B, C) with mean of Mean Arterial 

Pressure at  different  time  intervals 
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DISCUSSION 

In  this  study  we  aimed  to  compare  the  haemodynamic  stress  response  to  

laryngoscopy  and  intubation  using  Macintosh, McCoy, Miller  laryngoscope  blade  

in  the  patients undergoing  elective  surgery  under  general  anaesthesia  requiring 

endotracheal  intubation. Ninety   patients  of  ASA I, II and III  were  included  in  

the  study  and  divided  into  three groups (group A,  group  B  and  group C) with  

thirty  patients  in  each  group 

There  was  no  statistically  significant  difference  in  patients  of   three  groups  

with respect  to  age,  gender,  obesity. 

Haemodynamic   parameters 

Heart  rate 

In  group  A (Macintosh)  mean  value  of   heart  rate  at  baseline is  70.83±11.03,  L 

is  71.37±14.53,   L+1 is  71.20± 14.26, L + 3 min  is  71.53± 14.29, L + 5  min  is  

71.40± 15.03. There   is   no  statistically  significant  changes  in   the  mean  heart  

rate at  all  the  times 

In  group B ( McCoy )  mean value  of  heart  rate  at  baseline  is  79.47±11.46  , L  is  

80.20± 11.9,  L+ 1  min  79.27±11.37,  L+ 3 min  is 78.30±11.26, L + 5  min  is 78.13 

±11.20. There  is  no  statistically  significant  changes  in   the  mean  heart  rate  at  

all  the  times 

In  group C ( Miller)  mean  value  of  heart rate  at  baseline  is  79.93±10.54, L  is  

76.53 ±8.40,  L +1  is  81.8± 10.57,  L + 3 min  is  83.43± 10.89, L + 5 min  is  79.43± 

9.62. There  is  statistically  significant  drop  in  mean  heart  rate  from baseline  to  

laryngoscopy (p<0.05 ), but  no  difference  thereafter. 

When  three  groups  are  compared  for  stress  response  in  terms  of  mean  heart  

rate, increase  in  heart  rate  is   seen  with group C (Miller), comparable  in  group B 

(McCoy)  and  group A (Macintosh). 

In   the  study  by  Deo  GP et. al. 150  patients  were  randomly  allocated  into  group 

A ( Macintosh), group B ( McCoy),  group C ( Miller), they  were  compared  for  

haemodynamic  response  in  terms  of   mean  heart  rate  and  mean  arterial  pressure  
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changes  from  baseline,  before  laryngoscopy, then  at  1  minute, 3  minute  and  5  

minute  after  laryngoscopy  and  intubation. The  mean  heart  rate  increase  in  

Miller  blade  at  1, 3  and  5  min  after  laryngoscopy  and  intubation  was 108.20 

±13.94, 95.18±12.75  and  93.22±12.32,  which  was  statistically  significant  (p 

<0.01). The  Macintosh  and  McCoy  blades  producing  least  response. The  results  

shown  were  similar  and  in  favour  of  our  study. 

In  the  study  conducted  by  Gagandeep  Sing. et.al  in  75  patients  were  randomly  

allocated  into  three  groups  with  25  patients  in  each  group,  Mc Coy (MC), 

Macintosh (MT)  and  Miller (ML)  group. They  were  compared  for  haemodynamic  

response  in  terms  of   mean  heart  rate  and  mean  arterial  pressure  changes  at   

baseline ,  the  end  of   laryngoscopy (BV),  at  1st  minute (LV1),    3rd  minute (LV2)  

and  5th  minute (LV3). The  mean  heart  rate  increase  in  Macintosh  (MT) group   

at  baseline  75.1 ± 4.6 , BV  was   77.3±4.2,  LV1  was  98.3±5.1, LV2  was  94.0±4.1, 

LV3  was  93.9±4.6. The  study  concluded  response  was  more  with  Macintosh ,  

least  with  Miller  and  in  between  with  McCoy  laryngoscope  blade. 

In   the  study  conducted  by  Sanjay  Kumar  et. al,  30  patients  were  randomly  

allocated  into  three  groups  with  10  patients  in  each  group  using  Macintosh  ( 

group I),  Miller  ( group II), McCoy  ( group  III). They  were  compared  for  stress  

response  in  terms  of  Heart  rate, Systolic  blood  pressure  and  diastolic  blood  

pressure   before  and  after  laryngoscopy.  The  mean  heart  rate  changes  in  

McCoy  before  laryngoscopy  was  71-94,  after  laryngoscopy  was  73-109,  in  

Macintosh  blade  before  laryngoscopy  was  68-95,  after  laryngoscopy  was  80-

110,  in  Miller  laryngoscope  blade  before  laryngoscopy  was  72-91, after  

laryngoscopy  was  86-116. The  study  concluded  that  stress  response  was  

significantly  less  in  McCoy  when   compared  to  other  two  groups. 

 In   the   study   conducted   by  Gaurav  Dwivedi  et. al, 90  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh  blade  in  first  group, Miller  blade  in  

second  group,  McCoy  blade  in  third  group. The  study  conducted  was  to  

compare   the  difference  in  glottis  view, attempts  and  duration  of  laryngoscopy  

and  intubation  attempts  along  with  haemodynamic  variability (heart  rate,  systolic  

blood  pressure, diastolic blood  pressure,  mean  arterial  pressure). The  mean  heart  

rate  changes  at  baseline, at  1  min,  2  min, 5  min  and  10  min  after  intubation   
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using  Miller  blade  was  80.6±8.52  at  baseline, 107.3±11.76  at  1  min,  

103.3±11.93  at  2  min, 97.07±19.83  at  5  min, 96±11.89  at  10 min . It  was  

concluded  Miller  blade  degree  of  difficulty  increases    with   increase  in   pressor  

response  which  is  statistically  significant (p<0.001),  which  is  in  favour  of  our  

study. 

Systolic  blood  pressure 

In  group  A ( Macintosh )  mean  value  of  systolic  blood  pressure  at  baseline  is  

107.17±8.40, L  is  96.00±8.77, L + 1  min  is  101.50±10.39,  L + 3  min  is  100.47 

±11.49, L + 5  min  is  101.13 ±7.84 . There  is  statistically  significant  decrease  in  

mean  SBP   in  all  the  time  intervals  from  baseline  to  L, L+1, L +3, L+5 min. 

 In  group  B ( McCoy )  mean  value  of  systolic  blood  pressure  at  baseline  is  

118.27± 9.10, L  is  109.67±12.23,  L + 1   is  109.43±11.55, L +3 is  102.23± 12.37, 

L + 5 is 103.00±10.88. There  is  statistical  significant  decrease  in  mean  SBP   in  

all  the  time  intervals from  baseline  to  L, L+1, L +3, L + 5 min. 

In  group  C ( Miller )  mean  value  of  systolic  blood  pressure  at  baseline  is  

112.17±8.09, L  is  103.23±13.48, L +1  is  122.23±13.33, L +3  is  125.30±11.48, L 

+5  is  112±11.64 . There  is  statistically  significant decrease  in  mean SBP  from  

baseline  to L, 

 increase  in  mean  systolic  blood  pressure   from  baseline  to  L+1, L +3  min. 

The  stress  response  in  terms  of  mean  SBP  is  seen  maximum in  group C 

(Miller)  at  L+1, L+3  interval, minimum  in  group A (Macintosh)  and  in  between 

in  group  B ( McCoy). 

In   the  study  conducted  by  Sanjay  Kumar  et. al,  30  patients  were  randomly  

allocated  into  three  groups  with  10  patients  in  each  group  using  Macintosh  ( 

group I),  Miller  ( group II), McCoy  ( group  III). The  mean  systolic  blood  

pressure  changes  in  Macintosh (group I)  before  laryngoscopy was  98-135,  after  

laryngoscopy  was  121-140, in Miller  ( group II)  before  laryngoscopy  was  108-

132,  after  laryngoscopy  was  124-142, in  McCoy  ( group  III)  before  

laryngoscopy  was  105-127,  after  laryngoscopy  was  112-126. The  stress  response  

in  terms  of  SBP  was  least  with  McCoy  in  comparison  with  other  two  groups. 
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In   the   study   conducted  by  Gaurav  Dwivedi  et. al, 90  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh  blade  in  first  group, Miller  blade  in  

second  group,  McCoy  blade  in  third  group.   The  mean  systolic  blood  pressure  

changes  at  baseline, post  laryngoscopy  and  intubation   at  1  min,  2  min,  5 min  

and  10 min .The  values   using  Miller  blade  were   120.0± 11.3  at baseline,  

148±12.1  at  1 min , 145.1± 12.2  at  2min,  139.4±9.5  at  5  min, 135±9.97   at  10  

min . The  study  concluded  with   Miller  blade  degree  of  difficulty  in  intubation  

and  also  pressor  response  was  significantly  increased (p<0.001),  which  was  in  

favour  of  our  study. 

In  the  study  conducted  by  Sarika  Samel  et. al,  in  105  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh,  McCoy,  and  Miller  group.  The  

mean  systolic  blood  pressure in  McCoy   at  baseline  was  121.88±8.03, pre- 

induction  was  126.05±8,  post  induction  was  120.48±7.97,  1  min  after  induction  

132.45±6.76,  3  min  after  induction  125.48±7.40,  10  min  after  induction   

120.37±7.60. The  study  concluded  that  there  was  statistically  significant  increase  

in  systolic  blood  pressure  at  1  min  and  3  min  after  intubation  highest  with  

Miller  blade.,  which  was  in  favour  of  our  study. 

Diastolic  blood  pressure: 

In  group  A ( Macintosh )  mean  value  of  diastolic  blood  pressure  at  baseline  is  

65.17±7.86, L  is  59.10±8.81, L + 1 is  62.13±8.93, L + 3  is  59.50±8.72, L + 5  is  

59.40±5.9. There  is  statistically  significant  decrease  in  mean  diastolic  blood  

pressure  changes  from  baseline  to  L, L+1, L+3, L+5  min. 

In  group  B ( McCoy )  mean  value  of  diastolic  blood  pressure  at  baseline  is  

73.13±9.55, L  is  69.13±11.13, L+1 min  is  70.43±13.20, L+3  min is 66.50±12.51, L 

+ 5 min is  65.33±8.81. There   is  statistically  significant  decrease  in  diastolic  

blood  pressure  measured  at  all  the  time  intervals  measured  except  in  baseline  

to  L + 1  min  is  non  significant. 

 In  group  C  ( Miller )  mean  value  of  diastolic  blood  pressure  at  baseline  is  

71.13±8.02, L  is  67.70±9.90, L +1 77.50±13.40, L +3  is  79.30±11.76, L +5  is  

69.00±10.17. There  is   statistically  significant  decrease  in  DBP  from  baseline  to  

L , followed  by  statistically  significant  increase  in  DBP  at  L+1, L+3 , L+5  min. 
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The  stress  response  in  terms  of  mean  DBP  is seen  significantly  increased  in  

group C (Miller), minimum in  group B (McCoy), in  between  in  group A 

(Macintosh). 

In   the  study  conducted  by  Sanjay  Kumar  et. al,  30  patients  were  randomly  

allocated  into  three  groups  with  10  patients  in  each  group  using  Macintosh        

( group I),  Miller  ( group II), McCoy  ( group  III). The  mean  diastolic  blood  

pressure  changes  in  Macintosh (group I)  before  laryngoscopy was  71-85,  after  

laryngoscopy  was  78-88, in Miller  ( group II)  before  laryngoscopy  was  73-88,  

after  laryngoscopy  was  75-90, in  McCoy  ( group  III)  before  laryngoscopy  was  

69-83,  after  laryngoscopy  was  71-85. The  stress  response  in  terms  of  Diastolic  

blood  pressure   was  least  with  McCoy  in  comparison  to  other  two  groups,  

which  was  in  favour  of  our  study. 

In   the   study   conducted   by  Gaurav  Dwivedi  et. al, 90  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh  blade  in  first  group, Miller  blade  in  

second  group,  McCoy  blade  in  third  group.   The  mean  diastolic  blood  pressure  

hanges  at  baseline, post  laryngoscopy  and  intubation   at  1  min,  2  min  and  5 

min. The  values   using  Miller  blade  were  78.41±7.49  at  baseline,  98±7.1  at  1 

min , 87.2±6.7  at  2min,  84.6±5.2  at  5  min, 80±7.1  at  10 min. The  study  

concluded  Miller  blade  the  degree  of  difficulty  in  intubation  and  also  pressor  

response  was  more,  which  was  in  favour   of  our  study.  

 In  the  study  conducted  by  Sarika  Samel  et. al,  in  105  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh,  McCoy,  and  Miller  group.  The  

mean  diastolic   blood  pressure in  McCoy   at  baseline  was  78.02±5.46, pre- 

induction  was  80.68±5.36,  post  induction  was  76.08±5.59,  1  min  after  induction  

83.37±5.73,  3  min  after  induction  79.42±5.43,  10  min  after  induction   

76.60±5.79. The  study  concluded  that  there  was  statistically  significant  increase  

in  systolic  blood  pressure  at  1  min  and  3  min  after  intubation  highest  with  

Miller  blade,  which  was  in  favour  of    our  study. 

 

 

 



46 
 

Mean arterial  pressure: 

In  group A ( Macintosh)  mean  values  of  MAP  at  baseline  is  80.20±7.83, L  is  

72.40±8.02, L +1  is  76.10±8.50,  L + 3  is  74.57±9.45, L +5  is  74.13±5.70. There  

is  statistically  significant  decrease  in  MAP  from  baseline  to  L, L +1, L +3, L +5 

min. 

In  group  B ( McCoy ) mean  values  of  MAP  at  baseline  is  89.70±8.14, L is  

84.37±9.39, L +1  is  85.20 ±11.46, L +3  is  80.27±11.42, L + 5 is 79.70±7.84. There 

is   statistically  significant  decrease  in  MAP  from  baseline  to  L, L+1, L+3, L + 5 

min. 

In  group  C ( Miller )  mean  values  of  MAP  at  baseline  is 85.13±7.43, L  is  

79.70±10.94, L+1 is  92.53±13.64, L +3 is  96.03±11.07, L+5  is  84.30±9.78 . There   

is  statistically  significant  decrease  in  MAP  from  baseline  to  L, followed  by  

increase  in  MAP  at  L+1, L+3 min. 

The  stress  response  in  terms  of  MAP  is  seen significantly  increased  in  group C  

(Miller),  and  it  is  comparable  in  group A ( Macintosh )  and  group B ( McCoy ). 

In   the  study  by  Deo  GP et. al. 150  patients  were  randomly  allocated  into  group 

A ( Macintosh), group B ( McCoy),  group C  ( Miller), the  haemodynamic  response  

in  terms  of   mean  arterial   pressure   changes  from  baseline,  before  

laryngoscopy, then  1  minute, 3  minute  and  5  minute  after  laryngoscopy  and  

intubation. The  mean  arterial  pressure  in  Miller  blade  at  1, 3  and  5  min  post  

laryngoscopy  and  intubation  was  108.20±13.94,  95.18±12.75  and  93.22±12.32  

which  was  significantly  increased   in  Miller    laryngoscope  blade  at  1, 3 , 5  

minute (p<0.05),  which  was  in  favour  of  our  study. 

In  the  study  conducted  by  Gagandeep  Sing. et.al  in  75  patients  were  randomly  

allocated  into  three  groups  with  25  patients  in  each  group,  Mc Coy (MC), 

Macintosh (MT)  and  Miller (ML)  group. The   haemodynamic  response  in  terms  

of   mean  arterial  pressure   changes  at   baseline(BV) ,  the  end  of   laryngoscopy 

(LV0),  at  1st  minute (LV1),    3rd  minute (LV2)  and  5th  minute (LV3). The  mean  

arterial  pressure  changes  with  Macintosh  at  BV   was  95.1± 4.8,  at  LV0  was  

98.3± 2.2,at  LV1  was  110.3±3.1,  at  LV2  was  118.0± 4.7, LV3  was  106.9±2.6.  The  



47 
 

study  concluded  response  was  more  with  Macintosh ,  least  with  Miller  and  in  

between  with  McCoy  laryngoscope  blade. 

In   the   study   conducted   by   Gaurav  Dwivedi  et. al, 90  patients  were  randomly  

allocated  into  three  groups,  with  Macintosh  blade  in  first  group, Miller  blade  in  

second  group,  McCoy  blade  in  third  group.   The  mean  arterial   pressure  

changes  at  baseline, post  laryngoscopy  and  intubation   at  1  min,  2  min  and  5 

min. The  values   using  Miller  blade  were   92.17±8.55  at baseline, 109.7±7.79  at  

1 min , 106.5±8.2   at  2min,  103.1±6.37  at  5  min, 100.1±6.4  at  10 min. The  study  

concluded  with  Miller  blade  degree  of  difficulty  in  intubation  and  also  the  

pressor  response  was  more  which  was  statistically  significant (p< 0.001),  which  

was  similar  to  our  study. 

 

LIMITATIONS 

 Sympathetic  response  was  studied  in  terms  of  HR  and  Systolic  BP,  

Diastolic  BP,  Mean  arterial  pressure  and  not  by  blood catecholamine 

levels. 

 IBP   monitoring  was  not  used  for  collecting  the  data. 
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                                        CONCLUSION 

Based  on  our  study  we  conclude  that  haemodynamic  stress  response  (  heart  rate,  

systolic  blood  pressure,  diastolic  blood  pressure,  mean  arterial  pressure )  in  comparison  

with  three  blades  Macintosh,  McCoy,  Miller  laryngoscope  blade  for  laryngoscopy  

followed  by  intubation  was  maximum  with  Miller  laryngoscope  blade  was   comparable  

in  between  McCoy  and  Macintosh  laryngoscope  blade. 
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                                          SUMMARY 

This prospective, randomised single blinded clinical observational  study  

“Comparing  haemodynamic  stress  response  to  laryngoscopy  and  intubation  

using  McCoy,  Macintosh  and  Miller  blades”  in  patients  undergoing  elective  

surgery  was conducted at SDM College of Medical Sciences , Dharwad  between  

November 2019 and November 2021. Patients  were  selected  based  on the inclusion 

criteria  90  patients of ASA-PS I and II undergoing surgery under general anaesthesia 

requiring endotracheal intubation. Patients  were randomly allocated   into one of   the   

three   groups. 

Group A: Laryngoscopy  is done  using  Macintosh blade   

Group B: Laryngoscopy  is  done  using  McCoy  blade 

Group C: Laryngoscopy  is  done  using  Miller  blade 

We  aimed  to compare the  haemodynamic  stress  response ( increase  in  heart  rate,  

systolic  blood  pressure,  diastolic  blood  pressure,  mean  arterial  pressure) to  

laryngoscopy  and  intubation  using  Macintosh, McCoy, Miller  laryngoscope  blade.  

All  the  three groups were comparable with  respect  to age , gender, obesity, ASA-

PS. 

The  baseline  Heart rate (HR), systolic  blood  pressure (SBP), diastolic blood 

pressure (DBP)  and  mean  arterial pressure (MAP) was  measured  and  noted  down  

before  inducing  the  patient.  Readings of HR, SBP, DBP and MAP will be taken 

during laryngoscopy(L), one  minute post intubation (L+1), 3 minute (L+3), 5 minutes 

(L+5) .  

The values of  heart rate, systolic  blood  pressure,  diastolic  blood  pressure   and  

mean arterial pressure of  L, L+1, L+3 and L+5 were compared with  that of  baseline 

value (B)  within  each  group. 

The values of heart rate, systolic  blood  pressure,  diastolic  blood  pressure   and  

mean arterial  pressure of  B, L, L+1, L+3 and L+5  were  compared  among  the  

three  groups. 
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The  three  groups  are  compared  for  stress  response  in  terms  of  mean  heart  rate, 

increase  in mean   heart  rate  is   seen  with  group C (Miller)  at  L+1, L+3  min,    

comparable  in  group B (McCoy)  and  group A (Macintosh). 

The  stress  response  in  terms  of  mean  SBP  is  seen  maximum  in group C ( 

Miller blade),  followed  by  McCoy  and  least  with  Macintosh  laryngoscope  blade. 

 The  stress  response  in  terms  of  mean  DBP  is  significantly  increased  

in  group C ( Miller ) at  L+1, L + 3 min, followed  by  Macintosh  and  least  

with  McCoy  blade. 

The  stress  response  in  terms  of  mean  of  mean  arterial  pressure  is  maximum  in  

group C ( Miller  blade) at  L+1, L+ 3  min  comparable  in  group A ( Macintosh )  

and  group B ( McCoy ). 

The  present  study  suggests  that  Miller  laryngoscope  blade  gives  the  

maximum   stress  response, whereas  Macintosh  and  McCoy  

laryngoscope  blades  gives  the  same  level  of  stress  response  to  

laryngoscopy  and  intubation. 
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                                         ANNEXURE Ⅰ 

  SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL 

MANJUSHREE NAGAR, SATTUR, 

DHARWAD (KARNATAKA) – 580009. 

                                        PROFORMA 

 
SERIAL NO:                                                                        DATE: 

NAME: 

                                         

AGE:        

 

GENDER: M / F           

 

IP NO: 

 

Height (cm):                          Weight (kg):            

 

Comorbid illness: 

 

Medications: 

 

DIAGNOSIS:                                                                           

 

PROCEDURE: 

 

PRE-OPERATIVE ASSESMENT: 

 

ASA PS  grade:  

 

Mouth opening: 

 

Modified Mallampatti score: 

 

Neck movements: 

 

Thyromental distance: 

 

PR:                                                       BP:  

 

SYSTEMIC EXAMINATION: 

 

RS: 
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CVS: 

 

PA: 

 

CNS: 

 

INTRAOPERATIVE PERIOD: 

 

Cormack  lehane  grade:  

 

PARAMETERS: 

 

 

                                         

 

 

 

 

 

 

 

 

 

 

DRUG DOSE TIME 

   

   

Variables HR(min) SBP(mmHg) DBP(mm Hg) MAP(mm Hg) 

Baseline     

L     

L+1     

L+3      

L+5     
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                                        ANNEXURES  Ⅱ 

   SDM COLLEGE OF MEDICAL SCIENCES  & HOSPITAL 

MANJUSHREE NAGAR, SATTUR, 

DHARWAD (KARNATAKA) – 580009 

INFORMED CONSENT 

Study  to  compare  the  haemodynamic  stress  response  to 

laryngoscopy  and  intubation  using  McCoy, Macintosh  and  Miller  

blades. 

 

Name of the participant:  

Name of the principal investigator: 

Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES, 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

                           I, _______________________________________________, have 

read the information in this form (or have been read to me). I was free to ask any 

questions and they have been answered. I am over 18 years of age and, exercising my 

free power of choice, hereby give my consent to be included as a participant in“Study 

to  compare  the  haemodynamic  stress  response  to  laryngoscopy  and  

intubation  using  McCoy,  Macintosh  and  Miller  blades’’ 

 I have read and understood this consent form and the information provided to me. 

I have been explained in my vernacular language that, during the course of the study, I 

might be allotted in any of the sample group (Group A or Group B or Group C) and it 

shall not be my decision to be in a particular group. I have been explained about the 

possible advantages/disadvantages of being allotted in either of the sample group. I 

have been explained about the complications like dental  injury, damage  to  soft  

tissue  and  nerves, swallowing  or  aspiration  of  a  foreign  body, shock  and  or  

burn  and the readiness and expertise available to handle such emergencies, if it 

occurs. 

1. I have been explained the consent document and nature and aim of  the study.  

2. My rights and responsibilities have been explained to me by the investigator. 
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3. I have been advised about the risks associated with my participation in the 

study. 

4. I have informed the investigator of all treatments I am taking or have taken in 

the past. 

5. I agree to cooperate with the investigator and I will inform him immediately if 

I suffer from unusual symptoms. 

6. I am aware of the fact that I can opt out of the study at any time without 

having to give any reason and this will not affect my future treatment in the 

hospital. I am also aware that the investigators may terminate my participation 

in the study at any time, for   any   reason, without my consent. 

7. I   hereby give permission to the investigators to release the information 

obtained from me as result of participation in this study to the sponsors, 

regulatory authorities, Government agencies and the ethics committee. I 

understand that they may inspect my original records. 

8. My identity will be kept confidential if my data are publicly presented. 

9. I have had my questions answered to my satisfaction. 

10. I have decided to be in the research study. 

 

 

Date:                                                                                         

Time:                                                                                            Patient signature with 

name                                                                      

 

 

Witness: 

 Relationship to patient: 

I hereby state that the study procedures were explained in detail and all questions 

were fully and clearly answered to the above mentioned participant and relative. 

 

Signature of the investigator: 
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