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INTRODUCTION 

The laryngeal mask airway (LMA) is a supra-glottic airway device that 

was developed and first used by Dr.Archie Brain. It is a novel device that 

bridges the gap in airway management between endotracheal intubation and 

Face mask. The LMA is inserted blindly through the oral cavity into the 

pharynx, and this forms a low-pressure seal around the laryngeal inlet and 

permits gentle positive-pressure ventilation. It allows the administration of 

inhaled anaesthetics through a minimally stimulating airway. It is relatively 

simple to insert and plays a well established role in management of normal and 

difficult or failed intubation. 

The insertion of laryngeal mask airway is not always easy in children 

and many techniques are described to improve success rate of placement. It is 

very important to determine the optimal insertion technique, as unsuccessful 

prolonged insertion and multiple attempts are associated with adverse 

respiratory events and more incidence of trauma in children. 

Fiber-optic assessment in paediatric population demonstrates a high 

incidence of malposition of LMA. Ideal position of LMA during FOB 

assessment is only around 50% inspite of clinically patent airway. The 

suboptimal position of LMA can cause partial obstruction as well as inadequate 

seal around the larynx, thereby increasing the chance of regurgitation.  
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AIM OF THE STUDY  

The purpose of this study is to compare the position of Laryngeal mask 

airway in relation to laryngeal inlet between the two LMA insertion techniques 

namely the STANDARD BRAIN TECHNIQUE and the ROTATIONAL 

TECHNIQUE by using FIBER-OPTIC BRONCHOSCOPE in children.  

PRIMARY OBJECTIVE:  

Fiber-optic assessment of LMA position in relation to glottis  

SECONDARY OBJECTIVES: 

1. Time taken for LMA insertion 

2. Number of attempts for LMA insertion 

3. Hemodynamic parameters 

4. Complications- during LMA insertion, intra-operative and  

post-operative period  

Coughing / gagging 

Laryngospasm 

Gastric distension 

Blood staining of LMA 

Sore throat 
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ANATOMY OF LARYNX 

Larynx is a cartilaginous structure in the adult neck lies opposite to the 

C3 to C6 cervical vertebrae. It is made up of cartilages forming the skeletal 

framework, ligaments, membranes and muscles. Its primary function is to serve 

as the “watchdog” of the respiratory tract, allowing passage only to air and 

preventing secretions, food, or foreign bodies from entering the trachea. It also 

performs the function of phonation. The larynx is usually placed at a higher 

level in females and children. Until puberty no significant difference in the size 

of the larynx exists between males and females. At puberty, the larynx 

develops more rapidly in males than females, nearly doubles in size in the 

antero- posterior diameter. Inlet of the larynx is bound anteriorly by upper edge 

of the epiglottis, posteriorly by a fold of mucous membrane stretched between 

the two arytenoid cartilages and laterally by the aryepiglottic fold. 

LARYNGOSCOPIC VIEW OF GLOTTIS 
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ANATOMY OF THE LARYNX 

 
 

 

  

Corniculate cartilage

Anterior view Endoscopic view
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VARIOUS POSITIONS OF VOCAL CORD 

 

 

LARYNGEAL CARTILAGES 

Nine cartilages form the frame work of larynx.These are 3 unpaired 

thyroid, cricoid and epiglottis and 3 paired corniculate,cunieform and arytenoid 

cartilages.They are connected and supported by membranes, ligaments and 

synovial joints. Ligaments covered by mucous membranes are called as folds.  

 



 

7 

 
 

  

EPIGLOTTIS 

Thin leaf like plate of elastic fibrocartilage which projects obliquely 

upward behind the tongue and hyoid body and in front of laryngeal inlet. Free 

end is broad and notched in midline. Attached part of epiglottis is long and 

narrow and connected to the elastic thyroepiglottic ligament. In the sides it is 

attached to arytenoids by aryepiglottic folds. Anterior surface is covered by 

mucosa (non keratinised stratified squamous) which reflects to tongue as 

median glossoepiglottic fold and to pharynx as two lateral glossoepiglottic 

folds. Posterior surface is covered by ciliated respiratory mucosa forming the 

tubercle of the epiglottis.  Valleculae is the depression on each side of median 

fold. Common sites for impaction of swallowed sharp objects.  
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NERVE SUPPLY OF EPIGLOTTIS 

By 2 cranial nerves - Glossopharyngeal nerve (IX) and Vagus nerve(X). 

Glossopharyngeal nerve sends fibers to the vallecular surface of epiglottis that 

contributes to the afferent limb of gag reflex. The superior laryngeal branch of 

the vagus nerve sends fibres to the laryngeal surface of epiglottis that 

contribute to the efferent limb of the gag reflex.  

FUNCTIONS OF EPIGLOTTIS: 

1. Sense of taste 

2. During Deglutition prevents aspiration of food into trachea 

3. Assist in phonation 

4. Gag reflex 

THYROID CARTILAGE 

Largest of all the laryngeal cartilages .It is made up of 2 quadrilateral 

laminae,which fuse anteriorly along their inferior two third to form laryngeal 

prominence. Anterior border of laminae fuse at an angle of 90º in males and 

120º in females. Above, the laminae are separated by V shaped superior thyroid 

notch or incisura and posteriorly the lamina diverge as slender horns Angle 

between the laminae provide attachment to thyroepiglottic Ligament, paired 

vestibular and vocal ligaments, thyoarytenoid, thyroepiglottic and vocalis 

muscles. Anteriorly the thyroid cartilage connected to cricoid cartilage by 

anterior (median) cricothyroid ligament which is the thickened portion of 

cricothyroid membrane.  
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CRICOID CARTILAGE 

It is attached below to the trachea , and it articulates with the inferior 

horn of thyroid cartilage and two arytenoid cartilages at its upper extremity. It 

is the only laryngeal cartilage to form a complete ring. It is smaller but thicker 

and stronger than thyroid cartilage. Being a complete ring, pressure on the 

cricoid cartilage compresses the esophagus against the body of C5 or C6 

cervical vertebra there by prevents aspiration by preventing the reflux of the 

gastric contents.   

PAIRED CARTILAGES 

ARYTENOID CARTILAGE : 

They are 3 sided pyramids, one on either side of the lamina of cricoid. 

Each has a lateral muscular process for insertion of posterior and lateral 

cricoarytenoid muscles and anterior vocal process for attachment of vocal 

ligament. 

CORNICULATE CARTILAGE: 

Small nodule lying at the apex of the arytenoid 

CUNEIFORM CARTILAGE : 

Lies within the margin of the aryepiglottic fold and is approximated to 

the tubercle of the epiglottis when the inlet of the larynx is closed during 

swallowing.  
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MEMBRANES AND LIGAMENTS 

 
Cricothyroid membrane provides coverage to the cricothyroid 

space.This  measures 9mm in height and 3mm in width in adult and is 

composed of a  yellow elastic tissue that lies directly beneath the skin and thin 

fascial layer. It  lies between thyroid and cricoid cartilage and can be identified 

by 1-1.5 finger  breadths below the laryngeal prominence. It has a central 

portion known as the  conus elasticus and 2 lateral thinner portions.The 

laryngeal mucosa directly lies  beneath this membrane. 

TRUE VOCAL CORDS - pearly white in appearance and forms the 

upper  border of conus elasticus.Involved in phonation.Located below and 

medial to  the false cords. 

FALSE VOCAL CORDS(VESTIBULAR FOLDS)- pinkish in 

appearance due  to its vascularity.Found above and lateral to the true 

cords.Forms the lower  border of quadrangular membrane (vestibular 

ligament). 
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MUSCLES OF LARYNX 

Movements of laryngeal structures are controlled by two group of 

muscles  namely the EXTRINSIC MUSCLES which moves the larynx as a 

whole and  the INTRINSIC MUSCLES which moves the various laryngeal 

cartilages in  relation to one another. 

 EXTRINSIC MUSCLES : Includes Infrahyoid strap muscles namely 

the thyrohyoid, sternothyroid, sternohyoid and inferior constrictor of 

pharynx. They connect the larynx to neighbouring structures. 

 INTRINSIC MUSCLES : Includes Oblique arytenoid and 

aryepiglottic muscle Transverse (inter arytenoid), Posterior 

cricorytenoid, Lateral  cricoarytenoid and Cricothyroid . 

ACTIONS OF MUSCLES: 

 Elevation of larynx- thyrohyoid, mylohyoid  

 Depression of larynx- sternothyroid, sternohyoid  

 Abductor – Posterior cricoarytenoid (only abductor) 

 Adductors - Lateral cricoarytenoid, interarytenoid  

 Sphincter to vestibuli – Aryepiglotticus, thyroepiglotticus  

 Regulation of cord tension - Cricothyroid (Tensor), 

Thyroarytenoid (Relaxors) and 

Vocalis (fine adjustment)  
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NERVE SUPPLY OF LARYNX 

Mainly by the vagus by its superior and recurrent laryngeal branches. 

MOTOR SUPPLY: All the extrinsic and intrinsic muscles of larynx are 

supplied by the recurrent laryngeal nerve through the pharyngeal plexus, except 

cricothyroid which is supplied by the external laryngeal branch of the superior 

laryngeal nerve. 

SENSORY SUPPLY: Above the level of vocal cords supplied by the internal 

laryngeal branch of the superior laryngeal nerve. Below the level of vocal cords 

by the recurrent laryngeal nerve.  
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BLOOD SUPPLY OF LARYNX 

ARTERIAL SUPPLY is by the superior and inferior laryngeal arteries. 

The superior laryngeal artery is a branch of the superior thyroid artery which 

arises from the external carotid artery. It is accompanied by the internal 

laryngeal nerve.The inferior laryngeal artery arising from the inferior thyroid 

branch of the thyrocervical trunk. It is accompanied by the recurrent laryngeal 

nerve.  

VENOUS DRAINAGE is by the superior and inferior laryngeal veins 

which drain into the superior and inferior thyroid veins.  
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PAEDIATRIC AIRWAY ANATOMY 

Infants have small nares and nasal passages. In infants head is relatively 

large compared to body size resulting in automatic sniffing position without 

elevation of occiput. Infants have a large tongue in relation to the oral cavity. 

Tonsils are smaller in newborn but it grows and attains the maximal size at 4 – 

7 years of age. Enlarged tonsils may obscure laryngeal view or may interfere 

with mask ventilation. 

In infants epiglottis lies at the level of C1 cervical vertebra (in adults- 

C3) separating oesophageal inlet from laryngeal inlet. Infants are obligate nasal 

breathers till 2 – 6 months of age. The ability to breath orally is age related and 

this increases with increase in postnatal age. The epiglottis in infants is large 

stiff and omega shaped compared to short broad and flat epiglottis of adults.  

Epiglottis located at 45º angles to anterior pharyngeal wall in children 

(adults 20º), as a result of which epiglottis should be picked up with the blade 

(Miller) for better glottic visualization. Larynx lies in a more cephalic position 

C3 – C4 at birth, C4 – C5 at 2 years of age, C5 – C6 by adulthood . A cephalic 

and anterior position of larynx in infants creates more acute angulations 

between glottis and base of tongue. Hence posterior displacement is often 

necessary to improve the view. 

Larynx is funnel shaped (cylindrical in adults) till 6–8 years of age and 

the cricoid cartilage (glottis in adults) is the narrowest part of airway. The vocal 

cords are bow shaped making an angle with anterior commissure, whereas the 

plane of vocal cords is perpendicular to long axis of trachea and vocal cords are 



 

16 

linear in adults. These angulations of vocal cords increase the chance of 

endotracheal tube (ETT) abutting the anterior commissure during blind 

intubation. Trachea in infants is short narrow and angled posteriorly resulting 

in accidental endobronchial intubation or extubation with changes in head 

position. 

Ribs are placed more horizontal with decreased anterior posterior and 

cephalic movements; hence the diaphragm is the mainstay of ventilation in 

neonates. 

The angle formed by abdominal wall and diaphragm is more acute in 

infants,which reduces the mechanical efficiency during contraction. In addition 

infants have higher percentage of type II fibres (fast twitch, low oxidative) in 

their respiratory musculature leading to early appearance of respiratory fatigue.  

ANATOMICAL DIFFERENCE BETWEEN ADULT AND 
PAEDIATRIC AIRWAY 
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 LARYNGEAL MASK AIRWAY 

LMA was first designed by DR.ARCHIE BRAIN in 1981 and came to 

use in 1988. The LMA fills a niche between the face mask (FM) and tracheal 

tube (TT) in terms of both anatomical position and degree of invasiveness. It is 

manufactured from medical grade silicone rubber and is reusable. 

It consists of 3 main components : an airway tube, inflatable mask and 

mask inflation line. The airway tube is slightly curved to match the 

oropharyngeal tube, inflatable mask and mask inflation line. The curvature of 

the airway tube is designed to match the oropharyngeal anatomy, is semi rigid 

to facilitate atraumatic insertion and semitransparent, so that condensation and 

regurgitated material is visible. A black line runs longitudinally along its 

posterior curvature to aid in orientation. The distal aperture of the airway tube 

opens into the lumen of an inflatable mask and is protected by two flexible 

vertical rubber bars, called mask aperture bars (MAB), to prevent the epiglottis 

from entering and obstructing the airway. 

The inflatable mask is oval shaped with a broad, round proximal end 

and a narrower, more pointed distal end. It has an inflatable cuff and a semi 

rigid, concave, shield like back plate. The cuff is attached to the outer rim of 

the back plate. 

The inner aspect of the mask is called the bowl, which is comprised of 

the distal aperture, mask aperture bars, back plate and the inner aspect of the 

inflatable cuff. 
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The mask inflation line, which is attached to the most proximal portion 

of the cuff in the midline consists of four parts, the long narrow inflation line 

itself, the inflation indicator balloon (pilot balloon), a metallic valve and the 

syringe port. 

The valve, which has a white coloured core is made from polypropylene 

and has a stainless steel spring valve. The LMA is available in eight sizes from 

neonates to large adults, 1 to 6 and two half sizes 1.5 and 2.5. The cuff, but not 

the tube, has identical proportions among various size and cuff gets about 15% 

larger for increase in size.  

CLASSICAL LARYNGEAL MASK AIRWAY 
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LMA SIZE AND OTHER PARAMETERS 

 
  

LMA 

SIZE 
PATIENT SIZE 

MAX. CUFF 

INFLATION (ml) 

SIZE OF THE 

FIBERSCOPE (mm) 

1 Neonates upto 5 kg 4 2.7 

1.5 Infants 5-10kg 7 3.0 

2 children 10-20kg 10 3.5 

2.5 Children 20-30kg 14 4.0 

3 Children 30-50 kg 20 5.0 

4 Adults 50-70kg 30 5.0 

5 Adults 70-100 kg 40 5.0 

6 Adults > 100kg 50 5.0 
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ANATOMICAL PLACEMENT OF LMA 

Placement of the LMA involves passage through the open oral cavity, 

along and against the hard and soft palate, around the curve of the 

palatopharyngeal junction, underneath the base of tongue, and past epiglottis 

and tonsillar pillars. When properly positioned, the distal cuff of the LMA sits 

in the hypopharynx just proximal to the upper esophageal sphincter, with the 

opening of the bowl directed over the glottic opening. During placement, the 

natural anatomic curves of the oral cavity and the palatopharynx are used to 

guide the LMA into position. Superiorly the upper part of the mask under the 

base of the tongue allows the epiglottis to rest under the bowl of the mask, at an 

angle probably determined by the extent to which passage of the mask has 

deflected it downwards. 

When inflated, it lies with the tip resting against the upper esophageal 

sphincter, the sides facing the pyriform fossae with the upper surface behind 

the base of the tongue and the epiglottis. Ideally, the inflated cuff makes a seal 

but does not compress the arytenoid cartilages surrounding the glottis. 

Large tongue, small inter incisor distance (mouth opening), and large 

floppy epiglottis may make optimal LMA positioning more difficult. Neck 

flexion and cricoid pressure also serves to reduce the cross-section of 

palatopharyngeal area available for manipulation during placement.The tip of 

the LMA cuff lies at variable depth behind cricoid cartilage and the posterior 

surface of the LMA is immediately anterior to the C2 to C7cervical vertebrae.  
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The laryngeal inlet can be tipped anteriorly by the inflated cuff when 

cricoid pressure is applied. 

Several types of malpositioning of the LMA are common. These include  

1. A "flipped tip," with the distal cuff inverted during insertion; 

2. Entrapment and resulting folding of the epiglottis over the airway 

by the distal cuff;  

3. Sideways rotation during placement 

4. Over advancement through the upper esophageal sphincter 

5. Under advancement into the oropharynx 

 

CORRECTLY PLACED LMA IN POSITION 
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THREE DIMENSIONAL VIEW OF LMA IN POSITION 

 

Three-dimensional reconstruction of radiology of the human airway 

with the LMA in situ  

a) hyoidbone  

b) LMA cuff  

c) cricoid ring  

d) arytenoid cartilages 

e) thyroid cartilage – digitally removed partially demonstrating  the position of 

the LMA  

f) mandible – digitally removed partially demonstrating  the position of the 

LMA 

g) the LMA shaft .  

The LMA cuff forms a seal with the periglottic tissues and provides a 

continuous connection between the natural airway and the device.  
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LMA INDICATIONS AND CONTRAINDICATIONS 

Indications of LMA have expanded as follows: 

1. An alternative to face mask for administering anaesthesia. 

2. An alternative to the endotracheal tube in short procedures where 

intubation is not necessary. 

3. A rescue device for failed intubation and “Cannot Ventilate Cannot 

Intubate” situations. 

4. An accepted alternative to endotracheal tube in management of cardiac 

arrest patients for securing the airway.  

5. For airway management in the prehospital setting, by paramedical as 

well as by medical personnel. 

6. As a conduit for endotracheal tube, if direct laryngoscopy is not 

successful 

7. In paediatric population specific use includes airway management 

during radiation therapy, radiological imaging, new born resuscitation, 

diagnostic flexible bronchoscopy. 

Contraindications include 

1. Restriction of mouth opening 

2. Obstruction of the upper airway 

3. High risk of regurgitation and aspiration. 

4. Abnormalities in supraglottic anatomy, either known or suspected  

5. Requirement of higher airway pressures for ventilation (>20 cm of H2O), as 

in case of COPD.   
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LMA INSERTION TECHNIQUES 

Pre-insertion checking of the device is essential. A variety of insertion 

techniques have been described. Some of them are: 

STANDARD INSERTION TECHNIQUE 

Described by DR. BRAIN. The patient is positioned as for regular 

laryngoscopy, with neck flexion and head extension. The cuff is deflated fully 

and posterior part of the cuff is lubricated with water based gel. The device is 

held like a pen, index finger is at the point where the mask joins the tube. After 

opening the mouth, insertion is done along the midline, with the device 

pressing on the hard palate. The black line on the posterior surface of LMA 

acts as a guide in directing the LMA. The index finger moves in a 

cranioposterior direction. Resistance is felt on reaching the upper oesophageal 

sphincter. The non dominant hand helps in widening the cranio-pharyngeal 

angle to aid insertion and during removal of the index finger from the mouth. 

The mask is inflated via the pilot balloon to a pressure, maximum of 60cm 

H2O. A bite block is inserted and should remain in place until the LMA is 

removed, in order to reduce the possibility of biting and obstruction of the 

airway or damage to the tube. 
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STANDARD METHOD OF LMA INSERTION 

 

A- Hold the LMA like a pen with the index finger of dominant hand at 

junction of mask and the tube 

B- LMA introduced into the mouth with the mask facing caudally 

C- Slide the LMA along the hard palate pushing against the palate 

advanced towards the hypopharynx 

D- Advanced further into the hypopharynx until resistance is felt 

E- Once in position, LMA stabilised with non dominant hand and cuff 

inflated. 
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ROTATIONAL 180’ DEGREE TECHNIQUE 

Described by Mc.NICOL. In rotational technique, LMA was inserted 

like  the Guedel airway insertion method. Patient's head was positioned with 

flexion  at the neck and extension at the atlanto-occipital joint. Insertion was 

conducted  with LMA cuff facing in cranial direction towards the nose, hard 

palate and  then advanced into the base of hypopharynx until resistance felt. At 

this point,  LMA was rotated at 180º anti-clockwise and LMA tube black line 

was  positioned and confirmed on the nasal side. 
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LATERAL APPROACH 

In this technique partially inflated LMA is inserted into the oral cavity 

45º  along the side of the tongue, advanced until the resistance is met and then  

rotated it back into the midline.  

 

CONFIRMATION OF LMA PLACEMENT 

1. In classic LMA after cuff inflation LMA comes out by 1 cm 

2. On manual ventilation, there will be good chest wall movement 

3. Capnography showing square wave tracing 

4. Movement of reservoir bag during spontaneous and manual ventilation 

5. Auscultation over the neck 

6. Presence of audible leaks at airway pressure of 20 cms of water 

7. Expiratory tidal volume and flow volume loops. 

8. Confirming theLMA position using FIBER-OPTIC BRONCHOSCOPE. 

Visual inspection of chest and ETCO2 are the most commonly practised 

methods. But the gold standard being the use of Fiber-optic bronchoscope to 

confirm LMA position. 
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FIBER-OPTIC BRONCHOSCOPE 

It is a fragile device with optical and nonoptical elements. The 

fundamental element consists of glass fiber bundle. Each fiber is 8 to 12 

microns in diameter and is coated with second glass layer termed Cladding. 

This aids in maintaining the image within each fiber as the light is reflected off 

the sidewall at a rate of 10,000 times per meter as it moves from the objective 

lens to the eye piece lens in the operator’s handle. The typical intubating 

fiberoptic bronchoscope has 10,000 to 30,000 fibers encased in a 60cms water 

impermeable insertion cord,with gradation marks every 10 cms. 

Physical characteristics 

 The optical characteristics of fine glass strands makes fiberoptic 

technology possible. When glass rods are heated and stretched, a flexible fiber 

capable of transmitting light is formed. Light that enters the distal end of the 

fiber is reflected off the walls until it emerges at the proximal end. To keep a 

fraction of the light from being lost during transmission, the fiber is clad in a 

layer of glass that has a different optical density. This process results in total 

internal reflection of light entering the fiber. The light transmitted along a 

single fiber emerges in a uniformly distributed pattern over the cross-sectional 

area at the other end. The resolution of a fiberoptic image is inversely 

proportional to the diameter of the glass fiber . To generate an actual image of 

an object, approximately 10,000 individual fibers are bound into a bundle . 

Each individual fiber is exactly in the same orientation at one end of the fiber 
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as at the other end (coherent pattern). Arrangement of fibers at the eyepiece is 

identical to the arrangement of fibers at the objective lens,where a diopter ring 

allows focussing. The FOB contains another set of fiberoptic bundles that 

transmit the light to the end of insertion cord for illumination. These fiberoptic 

bundles do not need to be arranged in a coherent fashion.The light is provided 

either by a universal cord that arises from the handle or by the battery operated 

light source on the handle.   

Components of a Fiberoptic Bronchoscope 

The FOB is composed of an eyepiece, a control section, the insertion 

cord, and a universal cord (or a miniature light source) 

Eyepiece and control section : 

 The eyepiece contains the lens and is focused using the diopter 

adjustment ring. The instrument has a depth of field from a few millimeters to 

approximately 50 mm. The scope should be cleaned, focused and defogged 

before use. Once the scope is focused for the user’s visual acuity, it does not 

need additional focusing. The view becomes obscured when it was soiled with 

secretions or blood or if it was inadequately defogged. 

The control section contains the angulation control lever and also for 

scopes with suction or biopsy channel, the connectors and ports are attached to 

this section.The control lever causes the distal tip of insertion tube to flex in the 

plane indicated by a marker seen through the eyepiece. By combining flexion 

and rotation, it is possible to traverse and visualize 360º despite the 90º 

limitation of the scope’s field of view. The scope should never be flexed 
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forcibly because it can damage the control mechanism. The suction port can be 

used for instilling solutions (generally local anaesthetics) directly on the 

visualized structures. The port is designed to attach to a suction device to 

remove secretions. This feature can be problematic because the channels of the 

scopes generally used for fiberoptic intubation (4 mm outer diameter [OD]) 

have small diameters, which limits their effectiveness when the secretions are 

viscous and possibly soiling the tip of the optical bundles.  

FLEXIBLE FIBER OPTIC BRONCHOSCOPE 

 

Insertion cord 

 The outer sheath of the insertion cord encases the optical and the 

illuminating fiberoptic bundles, angulation wires and the channel. The 

fiberoptic bundles are fragile, which requires the insertion cord to be handled 

with care. Any breakage of the illuminating fiberoptic bundles decreases the 

amount of light that reaches the tip of the scope. Breakage of optical fibers 

result in black spots in the image because those pixels of data are lost.  
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Universal cord 

The universal cord contains the fiberoptic bundles, which transmit light 

from the light source to the insertion cord. There are currently fiberoptic scopes 

that incorporate a miniature battery operated light source, that attaches to the 

control section and made its use outside the operating room.   

 Cleaning and disinfection 

Cleaning  

Thorough cleaning of the equipment is of greatest importance.  

Immediately after use, the suction channel should be rinsed with water or  

saline to remove blood, tissue and secretions. Mechanical cleaning, i.e. wiping  

outside of the bronchoscope and brushing of all channels with detergent  

solution, should be performed to prevent drying of secretions. Subsequently,  

outside of the endoscope and the suction channel should be extensively rinsed  

with high-quality tap water and then dried by wiping with dry gauze and by  

suctioning. The removed and disassembled suction valve should be cleaned  

with a brush and detergent solution thoroughly, then rinsed and dried.  

Additional items of equipment like cameras, remote video controllers, light  

sources, and procedure carts should be regularly wiped with 70% alcohol.   

Disinfection 

After each examination and before re-use, disinfection of bronchoscope 

must be performed to eliminate all micro organisms including viruses and also 

spores.2% alkaline glutaraldehyde is the disinfectant of choice for flexible 

endoscopes. Immersion for 20 min is considered sufficient to kill virtually all 
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pathogens surviving on a well-cleaned bronchoscope. Glutaraldehyde and other 

disinfecting agents may be extremely irritating to the airway mucosa. Thus, 

disinfection must be followed by adequate rinsing of the instruments with 

sterile deionized water to remove the disinfectant. Subsequently, the insertion 

cord should be wiped and also, the channel and the suction valve rinsed with 

70% alcohol and then dried. Alcohol is not only a powerful antimicrobacterial 

agent, but also facilitates drying. Finally the bronchoscope should be stored in a 

clean environment. 

Sterilisation 

Sterilisation means the complete elimination of all viable organisms, 

including fungal spores. Flexible endoscopes are damaged by conventional heat 

sterilisation methods. Gas sterilisation with ethylene oxide not always practical 

because of the extended time needed to complete the sterilisation process. 

Furthermore, the recommended aeration time of 10–12 hours severely restricts 

the availability of the bronchoscope. Thorough cleaning and drying of the 

bronchoscope must precede gas sterilisation. Heat-stable parts like suction 

valves should be steam autoclaved after cleaning. Non-disposable accessories 

should be steam sterilised, if applicable.   
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FIBER OPTIC BRONCHOSCOPE (FOB) AND 

LARYNGEAL MASK AIRWAY (LMA) 

The LMA can be used to ventilate the patient as well as provide a guide 

for fiberoptic and endotracheal tube guidance into the trachea. When the LMA 

is correctly placed, the trachea lies directly ahead when advancing the FOB 

past the web of the LMA. 

LMA 

SIZE 
PATIENT SIZE 

MAX. CUFF 

INFLATION 

(mL) 

MAX.ETT 

TO BE FIT 

(ID mm) 

Size of the 

Fiberscope 

(mm) 

1 
Neonates/infants 

upto 5 kg 
4 3.5 2.7 

1.5 Infants  5-10kg 7 4 3.0 

2 Children  10-20kg 10 4.5 3.5 

2.5 Children 20-30kg 14 5.0 4.0 

3 Children   30-50 kg 20 6.0cuffed 5.0 

4 Adults  50-70kg 30 6.0cuffed 5.0 

5  Adults  70-100 kg 40 7.0cuffed 5.0 
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POSITION OF LMA IS GRADED USING FOB AS FOLLOWS 

 

 

 

FOB GRADING OF LMA POSITION DONE 

Grade-1 : Larynx only seen  

Grade-2 : Larynx and posterior epiglottis surface seen 

Grade-3 : Larynx, epiglottis tip or anterior surface seen 

Grade-4 : Epiglottis downfolded and its anterior surface seen 

Grade-5 : Epiglottis downfolded and larynx cannot be seen directly 
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REVIEW OF LITERATURE 

1. BRIMACOMBE4 J, BERRY A - conducted study in 1993 published in 

anaesthesia intensive care 1993 Feb 21(1) 89-92. Insertion of the laryngeal 

mask airway-A prospective study of four techniques. The standard insertion 

technique (ST 0) for laryngeal mask airway insertion was compared to three 

alternative techniques in 120 patients. The alternative techniques included 

insertion using the standard approach, but with the cuff either semi-inflated 

(ST 0.5) or fully inflated (ST 1.0), and a rotational technique (like a Guedel 

airway) and with the cuff fully deflated (T180). Successful insertion was 

judged by fibreoptic positioning (P < 0.02) and that confirmed that the ST 0 

and T 180 were superior to ST 0.5 and ST 1.0 in terms of fibreoptic 

positioning (P < 0.02) and that insertion with the cuff deflated (ST 0 and T 

180) resulted in fewer insertion failures than with the cuff inflated (ST 0.5 

and ST 1.0) (P < 0.05). Insertion with the LMA back-to-front (rotational) 

with the cuff deflated produced similar fiberoptic and functional results to 

the standard technique. 

2. ROBERT21 W.M.WALKER conducted study about the laryngeal mask 

airway in the difficult paediatric airway: an assessment of positioning and 

use in fiber-optic intubation published in Paediatric anaesthesia journal 

volume 10,issue1 pages53-58 January 2000. The laryngeal mask airway 

was used in 34 children who presented with difficult airway and difficulty 

in intubation. All 34 children were of grade 3 or grade 4 Cormack and 

Leehane view at conventional laryngoscopy. The laryngeal mask airway 



 

36 

was used as part of the anaesthetic technique. It was either used as the 

method of airway maintenance during a short procedure or as an aid to 

fiberoptic intubation. The results of its use in this group of patients showed 

that overall a good airway was obtained in 73% of patients and an adequate 

airway in 27%, and in no patient was a poor airway obtained. The fiberoptic 

positioning of the LMA, taken from the distal aperture of the laryngeal 

mask airway showed that, overall, in 29.5% of patients a full view of the 

glottis (grade 1) was obtained, in 29.5% of patients a partial view of the 

glottis (grade 2) was obtained and in 41% a view of the epiglottis only 

(grade 3) was obtained. In no patient was a view excluding the epiglottis 

obtained. 

3. SOH24 CR, NG ASB. Laryngeal mask airway insertion in paediatric 

anaesthesia: comparison between the reverse and standard techniques. 

Anaesthesia Intensive Care 2001; 29:515-519.sixty seven children between 

1- 15 years of age was selected and randomised to have LMA by standard 

and reverse techniques. Success rate with the standard technique was 90.3% 

and success rate with reverse technique was 100%. LMA positioning within 

15 seconds was considered to be successful. The study concluded that 

reverse technique of LMA insertion was acceptable alternative to standard 

technique.  

4. TSUJIMURA Y25 conducted study published in Paediatric Anaesthesia 

2001; 11: 651-655 . Down folding of the epiglottis induced by the laryngeal 

mask airway in children: a comparison between two insertion techniques. 
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The purpose of this study was to compare the incidence of the down folding 

of the epiglottis in children during insertion of the laryngeal mask airway 

using the standard technique and an alternative technique with the cuff 

partially inflated. Eighty paediatric patients were randomized into two 

groups and were anaesthetized using the LMA inserted with one of the two 

techniques. There was no difference in the successful rate of insertion, 

fiberoptic findings and the lowest intraoperative SpO2 between the two 

groups. The partially inflated cuff insertion technique does not increase the 

incidence of the down folding of the epiglottis in children and would be an 

acceptable alternative to the standard technique. 

5. NAKAYAMA S15, OSAKA Y, YAMASHITA M. The rotational technique 

with a partially inflated laryngeal mask airway improves the ease of 

insertion in children. Paediatr Anaesth 2002; 12: 416-419.This study was 

done in 145 children undergoing anaesthesia using LMA. Cuff was partially 

inflated in both the groups. Ease of insertion was assessed by time for 

insertion, number of attempts, and other complications. They concluded that 

rotational technique had higher success rate for insertion and lower 

incidence of complications and it should be the first choice in paediatric 

patients.  

6. KUNDRA P10, DEEPAK R, RAVISHANKAR M. Laryngeal mask 

insertion in children: A rotational approach. Paediatr Anaesth 2003; 13: 

685-690. Kundra et al. reported that a partially inflated cuff inserted by the 

lateral route is a better method of insertion in children than the standard 



 

38 

technique. Study was conducted in 62 children where ease of insertion, 

position of LMA with fiber-optic scope and incidence of stomach 

insufflations were assessed. Fiber-optic assessment of the LMA was done 

and found that complications were much higher in standard technique than 

lateral technique .  

7. GHAI B2, MAKKAR JK, NEERJA BHARDWAJ N, WIG J. Laryngeal 

mask airway insertion in children: comparison between rotational, lateral 

and standard technique. Paediatric Anaesthesia 2008; 18: 308-312. This 

study included 168 children undergoing short surgical procedures.Sucess 

rate of LMA insertion at first attempt was compared in three techniques and 

found to be high in rotational techniques(96%)compared to lateral(84%) 

and standard(80%). Secondary outcome measures includes time for 

insertion, complications and manuvers to relieve airway obstruction. Time 

for insertion was significantly lower in rotational compared with other two 

techniques(p < 0.001). Ghai et al. concluded that the rotational technique 

with a partially inflated cuff is associated with the highest success rate of 

insertion and lowest incidence of complications.  

8. DR BABITA GHAI,1 JAGAT RAM, JEETINDER K. MAKKAR & 

JYOTSNA WIG Pediatric Anesthesia ISSN 1155-5645, in 2011 conducted 

a crossover study compared fiber-optic assessment of laryngeal mask 

airway (LMA) position in children using two LMA insertion techniques i.e., 

standard and rotational in 78 patients. Rotational technique with partially 

inflated cuff is associated with a better seating of LMA in relation to glottis 
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as compared to standard technique. Also, it is associated with higher 

success rate of insertion, lesser time to insertion and lower incidence of 

complications. Hence, rotational technique with cuff partially inflated 

should be considered a first-choice technique of LMA placement in 

paediatric patients. In their study they observed significant improvement in 

grades 1 and 2 view with rotational technique (92.3%) compared with 

standard technique (61.5%). The relative success of getting FOB grades 1 

and 2 is three times higher with rotation technique compared with standard 

technique (RR 3.0, 95% CI 2.2–4).  

9. PRASAD KN20 AND  PRABHU, MANJUNATH  AND  KHARA, 

SHAILZA  (2012): comparison of two techniques of LMA insertion –is 

reverse technique better than a standard one- Indian Journal of Respiratory 

Care, 1 (2). pp. 149-155. ISSN 2277-9019.  

In this randomised, prospective, single blinded study, they compared the 

standard technique and reverse(rotational 180º) technique of LMA insertion 

with respect to success rate, time taken for successful insertion, confirming the 

final position of LMA by performing a fiberoptic evaluation of the glottic view 

Study also compared the incidence of postoperative sore throat in 60 adult 

patients undergoing surgery under general anaesthesia. A p-value of < 0.05 was 

considered as statistically significant. Insertion was complete within 30 seconds 

with the longest being 24.08 seconds in reverse technique group. Grade 1 or 2 

glottic view on fiberscopy was obtained in 90.3% patients in the standard 

technique group as against 100% patients in reverse technique group. 



 

40 

There was no significant difference in immediate or delayed incidence 

of sore throat. Conclusions: Reverse technique of LMA insertion has a 

comparable success rate with the standard technique in adult patients 

undergoing general anaesthesia.  

10. MAHIN SEYEDHEJAZI14, REZA TAHERI, HAMZEHHOSEINZADEH, 

ELAHEH OLAD SAHED MADAREK, SHIVA published in Biomedicine 

International 2012; 3:17-21.The study was Comparison of Rotational and 

Standard Techniques of Laryngeal Mask Airway Insertion in Children. In 

this study of 198 children, there was no difference between the standard and 

rotational techniques to insert the LMA at first attempt. The success rate of 

LMA insertion at first attempt was more than 90% in both technique. 

Hemodynamic parameters are also compared between two groups. In the 

standard group, heart rate, systolic pressure and diastolic pressure were 

decreased significantly after LMA insertion (P <0.001). In the rotational 

group, heart rate and systolic pressure were decreased significantly after 

LMA insertion (P < 0.001), but there was no significant difference in 

diastolic pressure before and after LMA insertion (P=0.1). No statistically 

significant difference was noted between the two techniques with respect to 

the time of successful insertion.  

11. DILEEP KUMAR5, MUEENULLAH KHAN, MUHAMMED ISHAQ 

(2012) conducted a randomised control study to compare the rotational and 

standard laryngeal mask airway insertion in adults. This study published in 

journal of college of physicians and surgeons Pakistan 2012, volume 22; 
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275-279 compared the ease of insertion between rotational and standard 

insertion techniques in terms of number of attempts, time duration of LMA 

insertion and complications. 100 patients belonging to ASA PS I and II, 

undergoing short procedures under general anaesthesia with spontaneous 

breathing included in the study. They concluded that rotational technique is 

practically easy with less complication rate. First attempt success rate of 

standard technique is between 67-90% when compared to rotational 

technique 86% in adults. Incidence of trauma was 28% in standard and 6% 

in rotational technique. No incidence of hypoxemia and laryngospasm was 

reported in both the groups.  
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MATERIALS AND METHODS 

STUDY DESIGN:  

Prospective, randomized, case control study 

STUDY POPULATION: 

This study includes 60 patients 

Group-S, STANDARD TECHNIQUE AND  

Group-R, ROTATIONAL TECHNIQUE. 

PATIENT SELECTION: 

After getting the approval of the Institutional Ethics Committee, Patients 

undergoing surgeries done in day care surgery theatre at Institute of child 

health and hospital for children, Egmore was assessed for inclusion and 

exclusion criteria and included in the study after obtaining written informed 

consent from the parents. 

DURATION OF THE STUDY : 

6 months (March to August 2016) 

SAMPLE SIZE CALCULATION 

Sample size was determined based on 

 Study 

 Fiber-optic assessment of LMA position in children- randomized Cross-

over comparison of two techniques 

 Authored by Babitha ghai, et al 
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 Published in Paediatric anaesthesia volume 21,  

issue 11 (1142-1147)  

Published on June 21, 2011 

In this study ideal FOB grading with rotational technique is 92.3% and 

with standard technique is 62% with a difference of 30 %.  

Description: sample size determined by using the formula 

n = (Zα/2+Zβ)2 * (p1(1-p1)+p2(1-p2)) / (p1-p2)2, 

where 

 Zα/2 - is the critical value of the Normal distribution at α/2  

(e.g. for a confidence level of 95%, α is 0.05 and the critical value is 1.96), 

 Zβ – is the critical value of the Normal distribution at β 

 (e.g. for a power of 80%, β is 0.2 and the critical value is 0.84) and 

 p1 and p2 are the expected sample proportions of the two groups.  

Power of the study is 80%. Based on this the minimum sample size 

required for the study was calculated to be 27 in each group 

In our study 60 subjects were chosen  

(n=30 in Group S, STANDARD TECHNIQUE and 

 n=30 in Group R, ROTATIONAL TECHNIQUE. 
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INCLUSION CRITERIA: 

 Age 3-8 years  

 ASA PS - I & II 

 Elective Surgeries 

 Who have given valid informed consent by the parents or 

guardians .  

EXCLUSION CRITERIA: 

 ASA PS - III & IV 

 Patients not satisfying inclusion criteria. 

 Patients at risk of aspiration. 

 Anatomical abnormalities of the airway 

 Anticipated difficult airway 

  Upper respiratory tract infection 

 History of asthma 

 Patients with full stomach. 

MATERIALS: 

 LMA - 2 size and 2 and 1/2 size 

Fiber-optic bronchoscope 3.5mm 

Monitors – Heart Rate (HR), ECG, Non invasive blood pressure 

(NIBP), Oxygen saturation (SPO2), Respiratory Rate (RR) 

 22 G IV Cannula. 

Drugs-inj.glycopyrollate, inj.fentanyl, midazolam, inj.propofol, 

sevoflurane  

Other emergency drugs.  
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METHODOLOGY 

ETHICS COMMITTEE APPROVAL 

 
PATIENT SATISFYING INCLUSION CRITERIA 

 
INFORMED CONSENT FROM PARENTS/GUARDIANS 

 
RANDOMISATION BY COMPUTER GENERATED TABLE 

  
GROUP-S 

STANDARD TECHNIQUE 
GROUP-R 

ROTATIONAL TECHNIQUE 

 
PREMEDICATION WITH ORAL MIDAZOLAM(0.5mg/kg)30MINS.PRIOR 

 
IN OT – MONITORS ATTACHED 

 
BASELINE HR, NIBP, SPO2, RR RECORDED 

 
INJECTION GLYCOPYRROLATE (10 μg/kg) IV- AND 

 
INJECTION FENTANYL 2 μg/kg GIVEN 

 
INDUCTION WITH INJ.PROPOFOL 3.5mg/kg, INJ.XYLOCARD 1.5mg/kg 

 
LMA INSERTION DONE AFTER ADEQUATE JAW RELAXATION 

 
MAINTENANCE WITH 50% N20 IN O2 AND 2% SEVOFLURANE 

 
ALLOWED TO BREATHE SPONTANEOUSLY 

 
AIRWAY PATENCY CHECKED CLINICALLY 

 
VITAL PARAMETERS MONITORING AND FOB GRADING DONE 
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METHODS 

 After getting ethical committee clearance, 60 children were enrolled for  the 

study over a period of six months. Preoperative assessment,  investigations 

and evaluation were done. Informed consent obtained  from the 

parents/guardians. 

 Children were fasted 6 hours for solids and 4 hours for liquids. Clear fluids 

2ml/kg was allowed upto 2 hours prior to surgery. Oral  midazolam 0.5 

mg/kg was given as a premedication, 30 minutes prior to  the induction of 

anaesthesia. Midazolam [5mg/ml] IV preparation was  mixed with honey in 

a syringe and given to all children, as oral  preparation was not available.  

 All children were monitored using sedation score 

Grade 1 - Anxious and agitated 

Grade 2 - Oriented, calm and cooperative 

Grade 3 – Drowsy, responds to painful stimuli 

Grade 4 - Responds to painful stimuli, but not to oral commands 

Grade 5 - Does not responds to painful stimuli 

Most of the children were under grade 2 sedation . 

 Patients were selected randomly by computer generated randomisation  

number into two groups as S (standard) and R (rotational) technique. 

 In the operation theatre base line vital parameters like heart rate, blood  

Pressure, respiratory rate and oxygen saturation were recorded. 

 Child was induced with sevoflurane and intra-venous access obtained.  
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 Inj.glycopyrrolate 10 µg/ kg was given iv followed by Inj.fentanyl  2 µg/kg 

iv given. Preoxygenation was done with 100% oxygen. . 

 After 5 minutes, patient was induced with inj.propofol 3.5 mg/kg and  

inj.xylocard 1.5 mg /kg added to the propofol syringe [10 ml propofol  

mixed with 1 ml of 1% preservative free lignocaine] 

 After duration of 40 seconds, LMA was inserted after adequate jaw  

relaxation by either STANDARD or ROTATIONAL technique.  

LMA INSERTION 

 
 

 Following LMA insertion in both techniques, LMA was inflated with 10 ml 

of air in size 2 and 15 ml in size 2.5 LMA and seal was obtained.  Cuff was 

inflated to maintain pressure around 45 cms of water  (maximum 60cms) 

measured using cuff pressure monitor.  
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LMA AFTER INSERTION 

 

 
 Successful placement was checked by chest expansion, reservoir bag 

movement and appearance of capnographic tracing in monitor. 

 After successful LMA insertion, patients were observed for spontaneous 

breathing. Airway patency checked clinically. Assisted ventilation was done 

via LMA, when apnea occurred. After third unsuccessful insertion attempt, 

the other study technique was used as a rescue technique and the patient 

was excluded from the study. 

 Maintanence of anaesthesia was done with 66% nitrous oxide in oxygen 

and sevoflurane 2% was used. Once airway patency is checked clinically, 

the position of LMA is graded using FOB. 
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 The grading is as follows 

Grade-1: Larynx only seen 

Grade-2: Larynx and posterior epiglottis surface seen 

Grade-3: Larynx, epiglottis tip or anterior surface seen 

Grade-4:Epiglottis downfolded and its anterior surface seen 

Grade-5: Epiglottis downfolded and larynx cannot be seen directly  

 

FOB INTRODUCTION THROUGH LMA 
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FOB VIEW OF GLOTTIS SEEN THROUGH LMA 

 

 
 
 
 
 

 

FOB IMAGE 
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PRIMARY OUTCOME MEASURES: 

Fiber-optic assessment of LMA position in relation to glottis  

 

SECONDARY OUTCOME MEASURES:  

 Time taken for LMA insertion(time taken from removal of facemask to 

confirmation of chest expansion and capnographic appearance of 

standard wave form) 

 Number of attempts made during LMA insertion 

 Complications during insertion, intra-operative, post-operative period 

 Haemodynamic parameters 

 Use of any manuevers to relieve airway obstruction were measured as 

secondary outcome 

 

 Patients were intraoperatively monitored for heart rate, ECG, noninvasive 

blood pressure, SpO2, respiratory rate . 

 Caudal block of 0.25% bupivacaine 1ml/kg was given for analgesia to both 

the groups. 

 The intraop and postop complications like laryngospasm, hypoxaemia 

(SpO2 < 90%), apnea, coughing, gastric distension and incidence of trauma 

(labelled as blood stained LMA on removal) were recorded. 

 In case of gastric distension, decompression was done with nasogastric 

tube.  
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 Intraoperatively laryngospasm was managed with 100% oxygen and with 

additional dose of 1mg/kg inj.propofol and repositioning of LMA was done.  

 The procedure was done by the Consultant Anaesthesiologists and the study 

variables(data) were recorded by the author. 

 At the end of the procedure,the LMA was removed in deep plane of 

Anaesthesia and face mask was used. 

 After the child became conscious, child was shifted to the recovery room.  
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OBSERVATION AND RESULTS 

DATA ANALYSIS 

It was done using statistical package. 

STATISTICAL ANALYSIS 

Descriptive statistics was done for all data and were reported in terms  

of mean values and percentages. Suitable statistical tests of comparison were  

done. Continuous variables were analysed with the unpaired t test and ANOVA  

single factor test. Categorical variables will be analysed with the Chi-Square  

Test and Fisher Exact Test. Statistical significance will be taken as P < 0.05.  

The data will be analysed using SPSS version 16 and Microsoft Excel 2007  

Both the groups  were comparable in terms of age, gender, height, 

weight, LMA size, FOB grading, time for insertion, number of attempts, 

haemodynamic parameters, complications during insertion, intraoperative and 

postoperative period. 
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AGE DISTRIBUTION 

  
 

Age Distribution Rotational Technique % Standard Technique % 

≤ 4 Years 6 20.00 3 10.00 

5-6 Years 14 46.67 14 46.67 

7-8 Years 10 33.33 13 43.33 

> 8 Years 0 0.00 0 0.00 

Total 30 100 30 100 
 

Age Distribution Rotational Technique Standard Technique 
N 30 30 
Mean 5.65 6.23 
SD 1.33 1.38 
P value Unpaired t Test 0.1015 

 

By conventional criteria the age distribution between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 

6

14

10

3

14 13

0
2
4
6
8

10
12
14
16

≤ 4 Years 5-6 Years 7-8 Years

N
um

be
r 

of
 P

at
ie

nt
s

Age Distribution

Rotational Technique Standard Technique



 

55 

GENDER STATUS 

  

 

Gender Status Rotational Technique % Standard Technique % 

Male 28 93.33 23 76.67 

Female 2 6.67 7 23.33 

Total 30 100 30 100 

P value  Fishers Exact Test 0.0856 

 

Results 

By conventional criteria the gender status between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 
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ASA PS CLASSIFICATION 

  

 

ASA PS Classification Rotational Technique % Standard Technique % 

ASA I 28 93.33 30 100.00 

ASA II 2 6.67 0 0.00 

Total 30 100 30 100 

P value  Fishers Exact Test 0.2458 

 

Results 

By conventional criteria the ASA PS Classification status between the 

rotational technique group and standard technique group among study subjects 

is considered to be not statistically significant since p > 0.05. 
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HEIGHT DISTRIBUTION 

  

 

Height Distribution Rotational Technique % Standard Technique % 
≤ 1 meter 1 3.33 2 6.67 
1.01-1.10 meters 3 10.00 4 13.33 
1.11-1.20 meters 19 63.33 14 46.67 
1.21-1.30 meters 7 23.33 10 33.33 
Total 30 100 30 100 
 

Height Distribution Rotational Technique Standard Technique 
N 30 30 
Mean 1.17 1.18 
SD 0.06 0.08 
P value  Unpaired t Test 0.7167 
 

 By conventional criteria the height distribution between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 
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WEIGHT DISTRIBUTION 

  

 

Weight Distribution Rotational Technique % Standard Technique % 

≤ 15 kgs 9 30.00 6 20.00 

16-20 kgs 13 43.33 17 56.67 

21-25 kgs 8 26.67 6 20.00 

> 25 kgs 0 0.00 1 3.33 

Total 30 100 30 100 
 

Weight Distribution Rotational Technique Standard Technique 
N 30 30 
Mean 18.23 18.77 
SD 3.46 3.43 
P value  Unpaired t Test 0.5512 
 

By conventional criteria the weight distribution between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 
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DIAGNOSIS 

  

 

Diagnosis Rotational 
Technique % Standard 

Technique % P value  Fishers 
Exact Test 

Left Hydrocele 1 3.33 2 6.67 0.6142 

Right Hydrocele 8 26.67 4 13.33 0.5234 

Phimosis 18 60.00 14 46.67 0.3166 

Left Inguinal Hernia 2 6.67 4 13.33 0.9098 

Right Inguinal Hernia 0 0.00 4 13.33 0.0562 

Others 1 3.33 2 6.67 0.6142 

Total 30 100 30 100  
 

By conventional criteria the diagnosis status between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 
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LMA SIZE 

  

 

LMA Size Rotational Technique % Standard Technique % 

Size 2 22 73.33 18 60.00 

Size 2.5 8 26.67 12 40.00 

Total 30 100 30 100 

P value  Fishers Exact Test 0.2910 

 

By conventional criteria the LMA size status between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05. 
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FOB GRADING OF LMA POSITION 

 
 

FOB Grading Rotational Technique % Standard Technique % 

Grade I 29 96.67 18 60.00 

Grade II 1 3.33 11 36.67 

Grade III 0 0.00 1 3.33 

Total 30 100 30 100 

P value  Fishers Exact Test 0.0006 

 

By conventional criteria the FOB Grading status between the rotational 

technique group and standard technique group among study subjects is 

considered to be statistically significant since p < 0.05. 
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Results 

In patients belonging to the rotational technique group, the incidence of   

FOB grade I is 96.67% and FOB grade III is 0%. Similarly in standard   

technique group the incidence of FOB grade I is 60% and FOB grade III is   

3.33%.The decreased incidence of FOB grade I and increased incidence of   

FOB grade III in rotational technique group compared to the standard   

technique group is statistically significant as the p value is 0.0006 as per   

fishers exact test indicating a true difference among study groups. 
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TIME FOR INSERTION 

 
 

Time for Insertion Rotational Technique % Standard Technique % 
≤ 8 seconds 18 60.00 0 0.00 
9-12 seconds 12 40.00 28 93.33 
13-16 seconds 0 0.00 2 6.67 
Total 30 100 30 100 

 

Time for Insertion Rotational Technique Standard Technique 

N 30 30 

Mean 8.43 11.00 

SD 0.86 1.31 

P value Unpaired t Test <0.0001 

 

By conventional criteria the time for insertion distribution between the 

rotational technique group and standard technique group among study subjects 

is considered to be statistically significant since p < 0.05.     

  

18

12

00

28

2
0
5

10
15
20
25
30

≤ 8 seconds 9-12 seconds 13-16 seconds

N
um

be
r 

of
 P

at
ie

nt
s

Time for Insertion

Rotational Technique Standard Technique



 

64 

Results 

In patients belonging to the rotational technique group, the mean time 

for insertion is 8.43 minutes. Similarly in standard technique group the mean 

time for insertion is 11.00 minutes. The decreased time for insertion in 

rotational technique group compared to the standard technique group is 

statistically significant as the p value is <0.0001 as per unpaired t test 

indicating a true difference among study groups.  
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NUMBER OF ATTEMPTS 

  

 

Number of Attempts Rotational Technique % Standard Technique % 

One 30 100.00 25 83.33 

Two 0 0.00 5 16.67 

Total 30 100 30 100 

P value  Fishers Exact Test 0.0783 

 

By conventional criteria the attempt status between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05.  
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HEART RATE 

  

 

Heart Rate Baseline Pre LMA Post LMA 

Rotational Technique 
Mean 108.73 107.97 107.73 

SD 9.13 9.92 9.93 

Standard Technique 
Mean 105.07 103.93 104.17 

SD 10.71 9.59 9.43 

P value  Unpaired t Test 0.1590 0.1148 0.1590 

 

By conventional criteria the heart rate distribution between the rotational 

technique group and standard technique group among study subjects is 

considered to be not statistically significant since p > 0.05.  
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RESPIRATORY RATE 

  

 

Respiratory Rate Baseline Pre LMA Post LMA 

Rotational Technique 
Mean 19.23 20.03 19.70 

SD 2.42 2.83 2.23 

Standard Technique 
Mean 19.37 18.80 19.27 

SD 2.08 2.20 2.88 

P value  Unpaired t Test 0.8195 0.0649 0.5169 

 

By conventional criteria the respiratory rate distribution between the 

rotational technique group and standard technique group among study subjects 

is considered to be not statistically significant since p > 0.05. 
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OXYGEN SATURATION (SPO2) 

 

 

Oxygen Saturation Baseline Pre LMA Post LMA 

Rotational Technique 
Mean 99.00 99.00 99.00 

SD 0.00 0.00 0.00 

Standard Technique 
Mean 99.00 99.00 99.00 

SD 0.00 0.00 0.00 

P value Unpaired t Test >0.9999 >0.9999 >0.9999 

 

By conventional criteria the oxygen saturation distribution between the 

rotational technique group and standard technique group among study subjects 

is considered to be not statistically significant since p > 0.05.  
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SYSTOLIC BLOOD PRESSURE  

 

 

Systolic Blood Pressure Baseline Pre LMA Post LMA 

Rotational Technique 
Mean 101.03 103.27 105.37 

SD 6.56 9.06 8.75 

Standard Technique 
Mean 104.67 106.00 107.30 

SD 8.07 7.45 6.89 

P value  Unpaired t Test 0.0607 0.2068 0.3458 

 

By conventional criteria the systolic blood pressure distribution between 

the rotational technique group and standard technique group among study 

subjects is considered to be not statistically significant since p > 0.05. 
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DIASTOLIC BLOOD PRESSURE 

 

 

Diastolic Blood Pressure Baseline Pre LMA Post LMA 

Rotational Technique 
Mean 59.07 63.27 64.73 

SD 6.01 7.96 5.19 

Standard Technique 
Mean 60.53 64.33 66.60 

SD 4.84 6.91 5.66 

P value Unpaired t Test 0.3020 0.5814 0.1881 

 

By conventional criteria the diastolic blood pressure distribution 

between the rotational technique group and standard technique group among 

study subjects is considered to be not statistically significant since p > 0.05. 
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COMPLICATIONS - DURING INSERTION 

  

 

Complications - During 
Insertion 

Rotational 
Technique % Standard 

Technique % 

Limb Movements 1 3.33 3 10.00 

Gagging 0 0.00 2 6.67 

Nil 29 96.6
7 25 83.33 

Total 30 100 30 100 

P value  Fishers Exact Test 0.2799 

 

By conventional criteria the complications during insertion status 

between the rotational technique group and standard technique group among 

study subjects is considered to be not statistically significant since p > 0.05. 
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COMPLICATIONS - INTRAOPERATIVE GASTRIC 

DISTENSION 

  

 

Complications - Intraoperative - 
Gastric Distension 

Rotational 
Technique % Standard 

Technique % 

Gastric Distension + 0 0.00 3 10.00 

Gastric Distension – 30 100.00 27 90.00 

Total 30 100 30 100 

P value  Fishers Exact Test 0.1186 

 

By conventional criteria the incidence of gastric distension as Intra 

operative complication between the rotational technique group and standard 

technique group among study subjects is considered to be not statistically 

significant since p > 0.05.  
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COMPLICATIONS - INTRAOPERATIVE – 

LARYNGOSPASM 

 

 

Complications - Intraoperative - 
Laryngospasm 

Rotational 
Technique % Standard 

Technique % 

Laryngospasm + 0 0.00 2 6.67 

Laryngospasm – 30 100.00 28 93.33 

Total 30 100 30 100 

P value  Fishers Exact Test 0.2458 

 

By conventional criteria the incidence of laryngospasm as Intraoperative 

complication between the rotational technique group and standard technique 

group among study subjects is considered to be not statistically significant 

since p > 0.05 
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COMPLICATIONS – POSTOPERATIVE 

 

 

Complications - 
Postoperative 

Rotational 
Technique % Standard 

Technique % 

Blood Stain 0 0.00 1 3.33 

Nil 30 100.00 29 96.67 

Total 30 100 30 100 

P value  Fishers Exact Test >0.9999 

 

By conventional criteria the postoperative complications status between 

the rotational technique group and standard technique group among study 

subjects is considered to be not statistically significant since p > 0.05. 
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DISCUSSION 

Endotracheal intubation is the procedure for administration of general  

anaesthesia and a secured way of airway control. But laryngoscopy and  

tracheal intubation produces the stress response, due to reflex surge in  

sympatho-adrenal activity leading to raise in heart rate and blood pressure. 

Face masks are routinely used for induction and maintenance of  short 

duration surgical procedures (TIVA) and for volatile induction. But it has  the 

disadvantage of continuously holding the mask.  

Laryngeal Mask Airway is a useful airway device both for GA and  for 

emergency airway maintenance. Since the time of introduction LMA has  

undergone several modifications to be used in different airway situations  

including difficult airway. 

Advantages of LMA over ETT includes ease and speed of  placement 

even by inexperienced person, improved hemodynamic stability  during 

induction and emergence, lower incidence of coughing, sore throat and  

reduced anaesthetic requirement for airway tolerance. The above advantages  

leads to increasing use of LMA in paediatric age group. Paediatric LMA plays  

role in short day care procedures, maintenance of airway during inhalational  

anaesthesia or as a conduit for intubation using FOB and also plays a role in  

newborn resuscitation.  

Various insertional techniques have been studied to a find a optimal  

method of LMA insertion in relation to laryngeal inlet . The various insertion  

methods includes standard, rotational and lateral techniques with cuff fully  
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inflated or partially inflated. There are several methods to confirm the position  

of LMA and the gold standard being the use of fiber-optic bronchoscope.  

 In our study sample size was calculated based on study conducted  by 

Babitha ghai1 et al using FOB grading as the parameter,  

Formula: n = (Zα/2+Zβ)2 * (p1(1-p1)+p2(1-p2)) / (p1-p2)2, where Zα/2 - is the 

critical value of the Normal distribution at α/2   (e.g. for a confidence level of 

95%, α is 0.05 and the critical value is 1.96),   Zβ – is the critical value of the 

Normal distribution at β   (e.g. for a power of 80%, β is 0.2 and the critical 

value is 0.84) and   p1 and p2 are the expected sample proportions of the two 

groups.  Based on this the minimum sample size required for the study was 

calculated to be 27.Power of the study is 80%.In our study 60 subjects were 

chosen and divided into two groups of 30 each (30-standard) and(30-rotational) 

by computer allocated randomization number. 

The induction can be either intravenous or inhalational induction.  

Propofol is the currently preferred intravenous induction agent as it suppresses  

the airway reflexes better than Thiopentone sodium. In our study we used  

Inj.fentanyl 2.0 µg /kg with Inj.propofol 3.5mg/kg. This was similar to the  

study done by Ranju singh et al comparing ketamine (0.5mg/kg) with propofol  

(3.5mg/kg) and fentanyl (2µg/kg) with propofol (3.5mg/kg) for LMA insertion  

in children and concluded that fentanyl with propofol provided the ideal  

insertion condition.   
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In our study we preferred to use propofol at a dose of 3.5mg/kg for  

intravenous induction which was similar to the study by Martlew and Meatin et  

al done to know the satisfactory dose of propofol for LMA insertion.  

There are several techniques described for LMA insertion which  

indicates that there is no optimal technique available for proper placement of  

LMA. Few common techniques include standard, rotational and lateral.  

Standard technique is the placement of LMA with LMA aperture facing  

caudally which is advanced into hypopharynx till resistance is felt. Mc Nicol  

described an alternate technique of LMA insertion in children in which the  

LMA was introduced with aperture facing cranially with partially inflated cuff  

into pharynx and now turned to 180 degrees before it was advanced to its final  

position. This was the reason why we took this study to know which method  

will be ideal in our paediatric anaesthesia practice.  

In our study success rate of LMA insertion by rotational  technique was 

100% in 1st attempt and in standard technique it was 83.3% in  1st attempt and 

16.67% in second attempt. The attempt status was not found to  be statistically 

significant since p-value was more than 0.4 which correlates  with the study 

conducted by Babita Ghai2 et al paediatric anaesthesia-2008  comparing three 

techniques and found success rate at 1st attempt was more  with Rotational 

(96%),lateral (84%) and standard (80%).  

In our study the time for LMA insertion on an average mean was  

around 8.43 seconds in Rotational technique and 11 seconds in Standard  

technique with mean difference of 2.57 seconds. This was found to be  
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statistically significant with p value of <0.0001 determined by unpaired T-test  

indicating true difference among the study groups. This correlates with the  

study conducted by Babita1 et al in which the time taken for successful 

insertion  is 12.24 seconds in Rotational technique and 15.94 seconds in 

standard  technique with significant p-value of <0.001. 

In our study the incidence of FOB grade I was meaningfully more in 

rotational technique group compared to the standard technique group by 60% 

with a percentage difference of 36.67 points. The incidence of FOB grade III 

was meaningfully less in rotational technique group compared to the standard 

technique group by 3.33% with a percentage difference of 3.33 points. This 

difference is true and significant and has not occurred by chance. Hence we can 

infer that rotational technique significantly results in better seating of LMA 

than standard technique during positioning of laryngeal mask airway in relation 

to laryngeal inlet, studied using fiber-optic bronchoscope in children. The 

above result was similar to the study conducted by Soh24 et al in which they 

found FOB grade 1 and 2 view with rotational technique was 92.3% and with 

standard technique was 61.5%.  

Common complications during LMA placement includes coughing, 

gagging, apnea, bleeding, laryngospasm and gastric distension. In our study, 

incidence of complications during insertion like gagging was more with 

standard technique when compared to rotational technique but was found to be 

statistically insignificant. The incidence of intraoperative complications was 

0% in patients belonging to the rotational technique and in standard technique 
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the incidence of intraoperative complications was gastric distension 10% and 

laryngospasm 6.67%.There was decrease in the incidence of intraoperative 

complications in rotational technique group compared to the standard technique 

group and not found to be statistically significant .The incidence of 

postoperative complications in patients belonging to the rotational technique 

group was 0%. And in standard technique group the incidence of postoperative 

complication like blood stain was 3.33%.Similar results were seen in study 

conducted by Nakayama15 et al where there was lower incidence of 

complications like laryngospasm, apnoea and trauma (bleeding) in rotational 

technique when compared to standard technique. 

In our study heart rate distribution, respiratory rate distribution, 

peripheral oxygen capillary saturation, systolic and diastolic BP distribution 

between the rotational and standard group were compared and there was no 

statistical significance with the p-value more than 0.05. Mahin Seyedhejazi14 et 

al compared standard and rotational technique of LMA insertion in children. In 

their study they compared hemodynamic parameters between two groups. In 

standard group heart rate, systolic BP and diastolic BP decreased significantly 

after LMA insertion, whereas in rotational group heart rate, systolic BP 

decreased significantly without any significant change in diastolic BP.  
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SUMMARY 

Laryngeal mask airways (LMA) are commonly used in paediatric  

anaesthesia. Several techniques were described for LMA insertion. Even  

correctly placed paediatric LMA are also associated with suboptimal  

anatomical position with partial obstruction of airway. A well placed LMA  

should cover the entire laryngeal inlet and should provide a direct view of the  

vocal cords facilitating fiber-optic endoscopy or bronchoscopy. In our study  

standard and rotational LMA insertion techniques were compared in relation to  

glottis using FOB in children. 

RESULTS: 

1. The success rate of LMA insertion by rotational technique was 100%   in 

1st attempt and by standard technique it was 83.3% in 1st attempt 

2. The mean time for LMA insertion was around 8.43 seconds in Rotational   

technique and 11 seconds in standard technique.  

3. The incidence of FOB grade I was 96.67% with rotational technique   and 

60% in standard technique with statistical significance indicating   true 

difference among the study groups.  

4. The incidence of complications during insertion was16.67% in standard   

technique compared to 3.33% in rotational technique with no statistical   

significance.  
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5. Intra-operative complications was found to be 0% in the rotational group 

and in standard technique group the incidence of intraoperative 

complications was gastric distension 10% and laryngospasm 6.67% with no 

statistical   difference.  

6. The incidence of post operative complication like trauma was 0% in   

rotational method and in standard method it is 3.33% with no statistical   

significance 

7. In our study no statistical significance was noted with heart rate, respiratory   

rate, oxygen saturation, systolic BP and diastolic BP between standard and   

rotational techniques with the p-value more than 0.005. 
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CONCLUSION 

In this study, I conclude that ROTATIONAL TECHNIQUE of LMA  

insertion is associated with better positioning of LMA in relation to laryngeal  

inlet when compared to STANDARD TECHNIQUE by using Fiber-optic  

bronchoscope in children. Also the LMA insertion time, number of attempts  

for LMA insertion and incidence of complications were less with rotational 

technique than standard  technique.   
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ANNEXURES 

PROFORMA 

Title 

PROSPECTIVE RANDOMISED COMPARITIVE STUDY OF   

POSITIONING OF LARYNGEAL MASK AIRWAY IN RELATION TO   

LARYNGEAL INLET BETWEEN STANDARD AND ROTATIONAL   

INSERTION TECHNIQUES USING FIBER-OPTIC BRONCHOSCOPE IN   

CHILDREN.   

DATE:  OP/IP NO:      AIRWAY DEVICE: 

NAME:  AGE:        SEX:     

DIAGNOSIS: 

SURGICAL PROCEDURE: 

Ht:    CVS:      HB: 

Wt:    RS:      

PRE OP ASSESSMENT:    ASSESSMENT NO: 

HISTORY:  

Any Co-morbid illness  

H/O Documented Difficult Airway  

H/O previous surgeries 

INFORMED CONSENT IN TAMIL:  
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RANDOMIZATION: Tick the following  

1) S-STANDARD technique group  

2) R-ROTATIONAL technique group 

IV line 

PREMEDICATION 

MONITORS 

BASELINE VITAL PARAMETERS 

Heart rate  

NIBP  

SpO2  

 

LMA Insertion by STANDARD OR ROTATIONAL technique  

Number of attempts at LMA position -1 or 2( if positioning of LMA not   

clinically acceptable after 3 attempts it is regarded as failure)  

Airway patency and position of LMA assessed clinically. 

FOB grading of LMA position done   

Grade-1: Larynx only seen 

Grade-2: Larynx and posterior epiglottis surface seen 

Grade-3: Larynx, epiglottis tip or anterior surface seen 

Grade-4: Epiglottis down folded and its anterior surface seen 

Grade-5: Epiglottis down folded and larynx cannot be seen directly  
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MEASURES OF PRIMARY OUTCOME AND SECONDARY 
OUTCOME  

INTRA – OPERATIVE MONITORING –  

Heart Rate, 

Non Invasive Blood Pressure, 

SpO2, 

Respiratory Rate, 

 Et CO2 are recorded 

ANY ALTERNATE APPROACH USED  

TIME FOR SUCCESSFUL INSERTION IN SECONDS  

MANEUVERS USED TO RELIEVE AIRWAY OBSTRUCTION 

(chin lift, jaw thrust, head extension are recorded) 

COMPLICATIONS IN INTRA-OPERATIVE PERIOD 

COMPLICATIONS IN POST EXTUBATION PERIOD  
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PATIENT CONSENT FORM 

Study Title 

PROSPECTIVE RANDOMISED COMPARITIVE STUDY OF 

POSITIONING OF LARYNGEAL MASK AIRWAY IN RELATION TO 

LARYNGEAL INLET BETWEEN STANDARD AND ROTATIONAL 

INSERTION TECHNIQUES USING FIBER-OPTIC BRONCHOSCOPE IN 

CHILDREN. 

Study Centre : 

INSTITUTE OF CHILD HEALTH AND  

HOSPITAL FOR CHILDREN, 

MADRAS MEDICAL COLLEGE, 

EGMORE, 

CHENNAI. 

 

Participant name:  I.P. No:  Age:  Sex: 

 

I confirm that I have understood the purpose of procedure for the above 

study. I have the opportunity to ask the question and all my questions and 

doubts have been answered to my satisfaction. 

I have been explained about the pitfall in the procedure. I have been 

explained about the safety, advantage and disadvantage of the technique. I 

understand that my child’s participation in the study is voluntary and that I am 

free to withdraw at anytime without giving any reason.  
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I understand that my child’s identity will not be revealed in any 

information released to third parties or published, unless as required under the 

law . I agree not to restrict the use of any data or results that arise from the 

study. I hereby give permission to undergo complete clinical examination and 

diagnostic tests including haematological, biochemical, radiological tests. 

I hereby agree to participate in this study. 

Time:  

Date: 
Signature / thumb impression of 

patient’s parent/guardian 

Place: 

Patient name: 

Signature of the investigator: 

Name of the investigator: 
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ய ஒ த  ப வ  
 

ஆ  ெச ய ப  தைல   

ழ ைதக  ர வைள க  வாச பாைதய  

நிைலைய இைழ ஆ  மதி ப  - நிைலயான 

சமவா ப  ம  ழ சி ப க          வ கால சீர ற 

ஒ ப  ஆ  . 

ஆ  ைமய :  

ழ ைத காதார  ம  ழ ைதக  

ம வமைன  நி வன , 

ெச ைன ம வ க , 

எ , 

ெச ைன 

 ப  ெப பவ  ெபய : 

வய  : 

ஆ  / ெப : 

 ப  ெப பவ  எ :: 

ேமேல றி ப ள ம வ ஆ வ  வவர க  

என  வள க ப ட . எ ைடய ச ேதக கைள  

ேக க , அத கான த த வள க கைள  ெபற  

வா பள க ப ட . 

நா  இ வா வ  த ன ைசயாக தா  

ப ேக கிேற . எ த  காரண தினாேலா எ த  

க ட தி  எ த ச ட சி க  உ படாம  நா  

இ வா வ  இ  வலகி  ெகா ளலா  எ  

அறி  ெகா ேட .  
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இ த ஆ வ  ல  கிைட  தகவ கைள , 

ப ேசாதைன கைள  ம  சிகி ைச ெதாட பான 

தகவ கைள  ம வ  ேம ெகா  ஆ வ  

பய ப தி  ெகா ள , அைத  ப ர க  எ   

மன ட  ச மதி கிேற . 

இ த ஆ வ  ப  ெகா ள ஒ ெகா கிேற . 

என  ெகா க ப ட அறி ைரகள  ப  

நட ெகா வ ட , இ த ஆ ைவ ேம ெகா  

ம வ அண  உ ைம ட  இ ேப  எ  

உ தியள கிேற . 

எ  உட  நல  பாதி க ப டாேலா அ ல  

எதி பாராத வழ க தி  மாறாக ேநா றி 
ெத ப டாேலா உடேன அைத ம வ அணயட  

ெத வ ேப  என உ தி அள கிேற . 

ேநாயாள  ெபய : 

ேநர : 

ேததி :  உ ைழ/ேநாயாளயன  ெப ேறா /  

 பா காவல  ெப வ ர  ேரைக 

 

இட :     உற  ைற  
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MASTER CHART 

Abbreviations: 

OP/IP No. - Outpatient / Inpatient Number 

ASA PS - American Society of 

Anaesthesiologists Physical Status 

BMI - Body Mass Index 

LMA - Laryngeal Mask Airway 

FOB  - Fiber Optic Bronchoscope 

BLN - Base Line 

HR - Heart Rate 

BP - Blood Pressure 

RR - Respiratory Rate 

SPO2 - Oxygen Saturation 



 

 

 

RANDOM 
NUMBER

OP/IP NO AGE
ASA-

PS
WEIGHT(kg) HEIGHT(m)     BMI DIAGNOSIS PROCEDURE

LMA 
SIZE

TECHNIQUE BLN-HR BLN-BP
BLN-
RR

BLN-Spo2
PRE-LMA 

HR

1 865/16 8/M I 20 1.2 13.89 PHIMOSIS CIRCUMCISSION 2.5 STANDARD 92 112/68 20 99 90

2 475/16 5/M I 16 1 16 PHIMOSIS CIRCUMCISSION 2 STANDARD 112 94/56 22 99 118

3 901/16 6 1/2/M I 18 1.1 14.88 LT.HYDROCELE LT.PV SAC LIGATION 2 ROTATIONAL 106 100/58 19 99 102

4 844/16 6/M I 17 1.14 13.08 RT.HYDROCELEE RT.PV SAC LIGATION 2 ROTATIONAL 112 94/52 20 99 109

5 198/16 5 1/2 /M I 16 1.1 13.22 RT.HYDROCELEE RT.PV SAC LIGATION 2 STANDARD 118 102/60 22 99 108

6 896/14 8/M I 21 1.3 12.43 RT.INGUINAL HERNIA RT.HERNIOTOMY 2.5 STANDARD 88 120/70 18 99 86

7 900/16 5 1/2/M I 20 1.16 14.86 PHIMOSIS CIRCUMCISSION 2 ROTATIONAL 118 98/60 18 99 112

8 3025/15 7/M I 22 1.25 12.8 B/L HYDROCELE PV SAC LIGATION 2.5 STANDARD 104 112/60 20 99 95

9 612/16 5/M I 15 1.15 11.34 LT.HYDROCELE LT.PV SAC LIGATION 2 STANDARD 116 96/56 24 99 114

10 975/16 8/F I 20 1.25 12.8 SEB.CYST SCALP EXCISION 2 STANDARD 88 122/66 16 99 92

11 771/16 5 1/2/M I 19 1.1 15.7 PHIMOSIS CIRCUMCISSION 2 STANDARD 118 96/54 22 99 108

12 589/16 7/M II 20 1.18 14.36 PHIMOSIS CIRCUMCISSION 2 ROTATIONAL 102 114/70 18 99 100

13 489/16 8/M I 22 1.28 13.42 RT.HYDROCELEE RT.PV SAC LIGATION 2.5 STANDARD 92 114/66 18 99 88

14 2743/15 5/M I 14 1.1 11.57 PHIMOSIS CIRCUMCISSION 2 ROTATIONAL 112 102/54 22 99 116

15 816/16 6/M I 15 1.13 11.74 RT.HYDROCELEE RT.PV SAC LIGATION 2 STANDARD 110 104/62 20 99 106

16 987/15 7/F I 22 1.28 13.42 LT.INGUINAL HERNIA LT.HERNIOTOMY 2.5 STANDARD 112 112/64 18 99 108

17 8065/15 6/M I 20 1.23 13.21 PHIMOSIS CIRCUMCISSION 2 ROTATIONAL 108 98/60 21 99 120

18 597/16 6/M I 18 1.18 12.92 PHIMOSIS CIRCUMCISSION 2 ROTATIONAL 114 100/64 22 99 102

19 609/16 7 1/2/M I 22 1.24 14.3 RT.HYDROCELEE RT.PV SAC LIGATION 2.5 ROTATIONAL 100 108/62 21 99 89

20 304/16 7/M I 20 1.19 14.12 PHIMOSIS CIRCUMCISSION 2 STANDARD 102 114/60 22 99 110



 

 

 

PRE-LMA
BP

PRE-LMA
RR

PRE LMA
SPO2

COMPLICATIONS DURING 
INSERTION

FOB 
GRADING

TIME FOR 
INSERTION

NO.OF 
ATTEMPTS

POST LMA
HR

POST 
LMA BP

POSTLMA 
RR

POST LMA
SPO2

INTRA-OP 
COMPLICATIONS

POST-OP 
COMPLICATIONS

114/66 18 99 NIL I 12 1 94 112/62 22 99 NIL N IL

90/58 20 99 NIL I 11 1 110 94/60 24 99 NIL N IL

98/66 18 99 NIL I 9 1 106 102/58 20 99 NIL N IL

88/52 18 99 NIL I 10 1 110 94/58 20 99 NIL N IL

94/58 20 99 NIL II 12 1 112 103/58 25 99 NIL N IL

114/72 16 99 NIL I 10 1 92 110/70 18 99 NIL N IL

102/60 20 99 NIL I 8 1 114 100/60 22 99 NIL N IL

112/66 16 99 NIL I 10 1 106 108/76 18 99 NIL N IL

102/64 20 99 NIL II 12 2 120 108/58 20 99 GASTRIC DISTENSION NIL

120/72 19 99 GAGGING II 12 1 96 114/72 16 99 NIL NIL

100/60 21 99 NIL I 10 1 110 98/66 18 99 NIL NIL

112/60 22 99 NIL I 8 1 98 108/68 20 99 NIL NIL

118/78 20 99 NIL I 9 1 85 110/76 18 99 NIL NIL

98/64 24 99 NIL I 8 1 115 95/64 20 99 NIL NIL

98/54 16 99 NIL I 11 1 104 100/60 22 99 NIL NIL

100/54 14 99 LIMB MOVEMENTS II 10 1 110 108/62 16 99 NIL NIL

88/52 18 99 NIL I 8 1 116 100/60 22 99 NIL NIL

104/62 20 99 NIL I 8 1 108 108/66 23 99 NIL NIL

94/56 16 99 NIL I 9 1 84 100/62 19 99 NIL NIL

100/52 18 99 NIL III 13 2 108 108/56 21 99 LARYNGOSPASM NIL



 

 

 

RANDOM NUMBER OP/IP NO AGE/SEX
ASA 
PS

WEIGHT
(kg)

HEIGHT
(mts)

BMI DIAGNOSIS SURGERY
LMA 
SIZE

TECHNIQUE
BLN 
HR

BLN
 BP

BLN 
RR

BLN 
SPO2

PRE LMA 
HR

PRE LMA 
BP

21 431/16 4/M I 14 1.16 10.4 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 124 94/56 14 99 120 98/60

22 997/16 4/M I 15 1.16 11.14 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 118 98/56 16 99 124 102/54

23 546/16 6/M I 17 1.19 12 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 110 104/58 16 99 118 110/64

24 435/16 4 1/2/M I 12 1.1 9.91 PHIMOSIS CIRCUMCISION 2 STANDARD 114 100/54 18 99 112 102/54

25 462/16 8/M I 22 1.25 14.08 PHIMOSIS CIRCUMCISION 2.5 STANDARD 98 104/60 18 99 98 110/70

26 3987/15 4 1/2/M II 15 1.18 10.77 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 124 92/48 20 99 104 106/68

27 2871/15 5/M I 14 1.14 10.77 RT. HYDROCELE RT.PV SAC LIGATION 2 ROTATIONAL 108 96/48 18 99 108 110/74

28 1027/15 5/M I 16 1.18 11.49 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 106 95/50 20 99 114 94/60

29 645/16 6/F I 18 1.2 12.5 RT. INGUINAL HERNIA RT.HERNIOTOMY 2 STANDARD 94 98/60 20 99 98 106/70

30 590/16 8/F I 20 1.24 13 L.INGUINAL HERNIA L. HERNIOTOMY 2.5 STANDARD 88 100/60 18 99 90 118/72

31 980/16 4/M I 18 1.18 12.92 PHIMOSIS CIRCUMCISION 2 STANDARD 110 94/54 20 99 106 104/60

32 554/16 8/M I 24 1.24 15.6 PHIMOSIS CIRCUMCISION 2.5 ROTATIONAL 120 106/64 18 99 103 108/70

33 2034/15 7/M I 20 1.22 13.43 PHIMOSIS CIRCUMCISION 2 STANDARD 98 108/62 18 99 98 100/70

34 987/15 5/F I 19 1.2 13.19 L.INGUINAL HERNIA L. HERNIOTOMY 2 ROTATIONAL 102 102/60 22 99 110 98/54

35 2981/15 3 1/2 /M I 12 1.05 10.88 BALANOPOSTHITIS CIRCUMCISION 2 ROTATIONAL 112 92/54 24 99 126 94/52

36 3142/15 5/M I 18 1.14 13.85 L HYDROCELE L PV SAC LIGATION 2 STANDARD 122 98/58 18 99 114 98/64

37 674/16 5 1/2/M I 20 1.16 14.86 RT. HYDROCELE RT. PV SAC LIGATION 2 STANDARD 108 102/54 18 99 116 102/58

38 871/16 6/M I 18 1.14 13.85 RT.INGUINAL HERNIA RT.HERNIOTOMY 2 STANDARD 114 108/68 17 99 119 110/64

39 1198/16 7/M I 20 1.2 13.88 PHIMOSIS CIRCUMCISION 2.5 STANDARD 108 98/62 20 99 108 108/68

40 312/16 7/M I 22 1.25 14.08 RT HYDROCELE RT PV SAC LIGATION 2.5 ROTATIONAL 94 110/64 20 99 94 108/68



 

 

 

PRE LMA
RR

PRE LMA
SPO2

COMPLICATIONS 
DURING INSERTION

FOB 
GRADING

TIME FOR 
INSERTION (SEC)

NO. OF 
ATTEMPTS

POST LMA 
HR

POST LMA 
BP

POST LMA 
RR

POST LMA 
SPO2

INTRA OP 
COMPLICATIONS

POST OP 
COMPLICATIONS

16 99 NIL I 10 1 118 102/56 18 99 NIL NIL

20 99 NIL I 8 1 120 110/60 16 99 NIL NIL

18 99 NIL I 8 1 104 114/68 18 99 NIL NIL

20 99 NIL I 10 1 120 114/66 20 99 NIL NIL

16 99 LIMB MOVEMENTS I 12 1 110 114/74 18 99 NIL NIL

20 99 NIL I 9 1 106 108/70 22 99 NIL NIL

25 99 NIL I 8 1 112 98/68 24 99 NIL NIL

20 99 NIL I 8 1 98 94/70 20 99 NIL NIL

20 99 NIL I 12 2 90 118/70 22 99 NIL NIL

16 99 NIL II 10 1 98 120/70 18 99 GASTRIC DISTENSION NIL

18 99 NIL II 10 1 110 106/64 20 99 LARYNGOSPASM NIL

16 99 NIL I 9 1 99 110/64 18 99 NIL NIL

18 99 NIL I 10 1 114 102/68 16 99 NIL NIL

20 99 NIL I 8 1 120 100/60 22 99 NIL NIL

24 99 NIL I 8 1 124 98/64 20 99 NIL NIL

20 99 GAGGING II 15 2 112 106/70 24 98 NIL BLOOD STAIN

18 99 NIL I 10 1 106 102/64 18 99 NIL NIL

20 99 NIL I 11 1 104 98/64 16 99 NIL NIL

21 99 NIL II 12 1 110 116/74 18 98 GASTRIC DISTENSION NIL

24 99 LIMB MOVEMENTS I 10 1 98 104/70 20 99 NIL NIL



 

 

 

RANDOM NO OP/IP NO
AGE/
SEX

ASA PS
WEIGHT(

kg)
HEIGHT(

mts)
BMI DIAGNOSIS PROCEDURE

LMA 
SIZE

TECHNIQUE
BLN 
HR

BLN 
BP 

BLN
RR

BLN 
SPO2

PRE LMA 
HR

41 763/16 4/M I 15 1.12 11.95 RT HYDROCELE RT. PV SAC LIGATION 2 ROTATIONAL 110 94/58 22 99 104

42 643/16 5/M I 15 1.14 11.54 PHIMOSIS CIRCUMCISION 2 STANDARD 114 98/54 20 99 118

43 4675/15 3 1/2/M I 12 1 12 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 126 92/50 24 99 120

44 590/16 8/M I 24 1.27 14.88 PHIMOSIS CIRCUMCISION 2.5 STANDARD 94 110/66 20 99 98

45 583/16 7/M I 22 1.23 14.54 PHIMOSIS CIRCUMCISION 2.5 ROTATIONAL 102 106/68 18 99 102

46 1026/15 5/M I 18 1.17 13.15 RT HYDROCELE RT. PV SAC LIGATION 2 ROTATIONAL 106 102/56 18 99 110

47 2813/15 5 1/2/F I 20 1.18 14.36 L INGUINAL HERNIA L HERNIOTOMY 2 ROTATIONAL 98 104/62 19 99 108

48 784/16 8/M I 22 1.25 14.08 RT HYDROCELE RT. PV SAC LIGATION 2.5 ROTATIONAL 88 114/70 20 99 88

49 659/16 5/M I 19 1.18 13.64 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 108 102/64 16 99 98

50 3478/15 4/F I 13 1.1 10.74 L INGUINAL HERNIA L HERNIOTOMY 2 STANDARD 116 108/60 18 99 104

51 551/16 4/F I 11 1 11 L INGUINAL HERNIA L HERNIOTOMY 2 STANDARD 118 90/62 24 99 114

52 709/16 6/M I 20 1.15 15.12 PHIMOSIS CIRCUMCISION 2.5 STANDARD 110 110/58 20 99 100

53 941/16 4/M I 15 1.12 11.95 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 114 94/56 19 99 120

54 1786/15 7 1/2/M I 24 1.2 16.66 RT HYDROCELE RT. PV SAC LIGATION 2.5 ROTATIONAL 100 114/60 16 99 98

55 754/16 6/F I 20 1.17 14.61 RT INGUINAL HERNIA RT HERNIOTOMY 2.5 STANDARD 102 106/54 18 99 106

56 871/16 5/M I 20 1.18 14.36 PHIMOSIS CIRCUMCISION 2 STANDARD 104 98/60 18 99 98

57 990/16 6 1/2/M I 22 1.18 15.8 PHIMOSIS CIRCUMCISION 2.5 ROTATIONAL 96 100/64 20 99 104

58 2870/15 8/M I 26 1.24 16.9 PHIMOSIS CIRCUMCISION 2.5 STANDARD 88 112/68 16 99 98

59 4910/15 5/M I 22 1.2 15.27 PHIMOSIS CIRCUMCISION 2.5 ROTATIONAL 114 104/62 19 99 102

60 347/16 7/M I 19 1.21 12.97 PHIMOSIS CIRCUMCISION 2 ROTATIONAL 110 102/64 17 99 114



 

 

 
 

PRE LMA 
BP

PRE LMA 
RR

PRE LMA 
SPO2

COMPLICATIONS 
DURING INSERTION

FOB 
GRADING

TIME FOR 
INSERTION

NO.OF 
ATTEMPTS

POST LMA 
HR

POST LMA BP
POST LMA 

RR
POST LMA 

SPO2
INTRA OP 

COMPLICATIONS
POST OP 

COMPLICATIONS

90/54 24 99 NIL II 8 1 102 98/62 20 99 NIL NIL

102/60 18 99 NIL I 10 1 98 102/64 18 99 NIL NIL

90/50 26 99 NIL I 7 1 118 94/56 22 99 NIL NIL

108/70 18 99 NIL II 9 1 88 116/72 16 99 NIL NIL

114/74 20 99 NIL I 8 1 98 120/68 22 99 NIL NIL

102/68 22 99 NIL I 9 1 116 98/64 20 99 NIL NIL

114/62 20 99 NIL I 9 1 120 118/60 16 99 NIL NIL

118/78 18 99 NIL I 8 1 92 124/76 17 99 NIL NIL

110/70 22 99 NIL I 10 1 106 108/64 20 99 NIL NIL

102/68 24 999 NIL I 12 1 110 102/60 26 99 NIL NIL

102/64 22 99 NIL I 12 1 110 94/64 20 99 NIL NIL

110/60 18 99 NIL II 10 1 106 104/70 18 99 NIL NIL

112/70 20 99 NIL I 7 1 120 114/68 22 99 NIL NIL

122/74 18 99 NIL I 7 1 94 120/70 16 99 NIL NIL

110/62 20 99 LIMB MOVEMENTS II 12 2 104 1114/68 18 99 NIL NIL

110/64 22 99 NIL I 11 1 102 108/66 19 99 NIL NIL

102/68 18 99 NIL I 9 1 106 106/70 18 99 NIL NIL

116/78 17 99 NIL I 10 1 86 110/74 15 99 NIL NIL

102/60 16 99 NIL I 8 1 106 98/64 18 99 NIL NIL

110/74 18 99 NIL I 9 1 104 118/74 16 99 NIL NIL


