
Title: COMPARATIVE EVALUATION OF THE POSTOPERATIVE PHARYNGOLARYNGEAL COMPLICATIONS AND EASE OF INSERTION FOLLOWING LMA SUPREME INSERTION BY THREE DIFFERENT METHODS
Summary 
BACKGROUND - Postoperative pharyngolaryngeal complications and difficulty in placement of laryngeal mask airway (LMA) are commonly reported following LMA insertion. After induction of anaesthesia, the airway structures tend to fall backwards under the influence of gravity, and this may contribute to pharyngolaryngeal complication.
OBJECTIVE- To compare ease of insertion,  pharyngo laryngeal complications and positioning of LMA after LMA supreme inserted with deflated cuff, pre inflated cuff and pre inflated cuff with external laryngeal lift.
METHODS -This randomized controlled study was conducted on 90 ASA grade I and II patients of either sex aged 18 – 60 years with BMI≤30kg/m2 undergoing elective surgery under GA. Patients were randomised into three groups for SLMA placement: Group D, deflated cuff; Group I, pre-inflated cuff; Group EL, pre-inflated cuff with external lifting of the larynx. Assessment of ease of insertion, positioning of LMA through fibreoptic view and  pharyngolaryngeal complications defined as a composite of one or more of sore throat, dysphonia or dysphagia was made at the time of LMA removal and again at 1, 2 and 24 h.
RESULTS The mean time of successful insertion was less in pre-inflated technique and pre-inflated with external laryngeal lift technique. Better fibreoptic view of airway and blood tinging of SLMA on removal was less with pre inflated technique. Pre inflated technique showed a lower incidence of sorethroat in first hour post surgery, hoarseness of voice and dysphagia in 24 hours. One case of failure of insertion was present in both deflated and pre inflated with external laryngeal lift technique. At 24 hrs post surgery, sore throat incidence was significantly less with pre inflated with external laryngeal lift technique. 
CONCLUSION- Supreme LMA with pre inflated cuff technique was associated with lesser resistance on insertion, good fibreoptic airway view and lesser incidence of pharyngolaryngeal morbidity, suggesting that this method can be used for successful insertion and may also decrease trauma to the tissues of the upper airway during insertion.
 
 
Introduction: The Laryngeal Mask Airway (LMA)  has been used routinely as an alternative to tracheal intubation during general anaesthesia or as a rescue device for difficult airways  and has been shown to provide a reliable airway with a lower incidence of airway complications compared with tracheal intubation.1,2 LMA Supreme(SLMA) is a single use second generation supraglottic airway device with  inflatable cuff, oesophageal drain tube and preformed curve which brings together features of LMA proseal , LMA fastrach and LMA unique . Insertion of the LMA against increased resistance from the collapsed soft tissues may be traumatic to airway structures. The most common post operative pharyngolaryngeal complication is sore throat. Other complications include hoarseness of voice, dysphagia pharyngeal mucosal abrasions and cranial nerve damage secondary to pressure neuropraxia.3,4 
Aims and objectives :
1. To compare pharyngolaryngeal complications in terms of sore throat, dysphagia, hoarseness of voice and trauma on insertion of LMA Supreme with:
a. Completely deflated cuff 
b.  Pre inflated cuff 
c.  Pre inflated cuff with external laryngeal lift.
2. To evaluate and compare the ease of insertion and positioning of LMA supreme inserted following the above mentioned LMA supreme insertion methods.
Materials and Method : After obtaining the ethical clearance from the institutional ethics committee and the written informed consent from the patients, a randomized controlled study was conducted on 90 ASA grade I and II patients of either sex aged 18 – 60 years with BMI≤30kg/m2 undergoing elective surgery under GA.
Exclusion criteria : 
1. Patients at increased risk of aspiration or GERD
2. Preoperative sore throat, dysphagia or hoarseness of voice
3. Patients undergoing oral or nasal surgery
4. Pregnancy 


Outcomes of the study:

1. Primary Outcome: 
a. Incidence of any one of the four primary airway complications i.e. sore throat, hoarseness of voice, dysphagia or blood on the LMA supreme at removal,  following insertion with completely deflated cuff, with pre inflated cuff and pre inflated cuff with external laryngeal lift.

2. Secondary Outcome
a. The ease of insertion and positioning of SLMA following three different techniques of insertion.
PREANAESTHETIC EVALUATION:
Pre anaesthetic check-up (PAC) and investigation was done as per the age, surgical condition and associated disease of patients. A detailed airway evaluation was done.

ALLOCATION OF GROUPS- 
The patients were randomly divided by computer generated random number into 3 groups comprising of  patients each. The study groups were
1. Group D -  Insertion using the standard LMA supreme deflated cuff technique
2. Group I- Insertion of pre-inflated LMA supreme with 20ml air such that cuff pressure remains zero.
3. Group EL - As of Group 2 , but with external laryngeal lift.

EVALUATING PARAMETERS:
1. Post operative pharyngolaryngeal complications: 
a) Severity of Sore throat score at 1,2 and 24hrs 
b) Severity of hoarseness of voice score at 1,2 and 24hrs 
c) Severity of dysphagia score at 24hrs
d) Blood on SLMA
2.The ease of device insertion was recorded as
a) No or minimal resistance, 
b) Moderate or significant resistance 
c) Impossible to pass without excessive force. 
 3. The number of attempts for SLMA insertion: An insertion attempt was recorded with each passage of the SLMA device into the mouth.
 4. Time until successful insertion. Insertion time was taken as the time from mouth entry to the appearance of an end tidal square wave CO2 trace on the capnograph. In the case of multiple insertion attempts, this time was cumulative.
 5. The anatomical position of the SLMA was assessed by Fibreoptic examination via the airway channel . The view of airway was graded as follows :
         Grade 1 : clear view of the vocal cord 
         Grade 2: view of the arytenoids only
         Grade 3: view of the epiglottis only 
         Grade 4 : no laryngeal structures visible
6. The duration of surgery

1. Grading of Post operative sorethroat 
· Grade 0- No sore throat any time after operation
· Grade 1 - Minimal sorethroat (Complains of sore throat only on asking)
· Grade 2- Moderate sorethroat  (Complains of sore throat on his/her own)
· Grade 3- Severe sorethroat (Change of voice or  hoarseness of voice )

2. Grading of Post operative dysphagia
· Grade 1 - Complains of dysphagia but still eating normally
· Grade 2 - Requires liquid along with meals
· Grade 3 - Able to take semi solids, but unable to take any solids
· Grade 4- Able to swallow liquids only
· Grade 5 - Unable to swallow liquid, but able to swallow saliva
· Grade 6-  Unable to swallow saliva also

3. Grading of Hoarseness of voice5
· Grade 0- No evidence of hoarseness at any point since the operation
· Grade 1- No evidence of hoarseness at the time of interview
· Grade 2- Hoarseness at the time of interview noted by patient only
· Grade 3- Hoarseness that is easily noted at the time of interview

Statistical Analysis:
The comparison of normally distributed continuous variables between the groups were performed using ANOVA. If the F value is significant, Tukey or Tamhane’s T2 multiple comparison test was used to assess the differences between the individual groups.
Nominal categorical data between the groups were compared using Chi-squared test or Fisher’s exact test as appropriate. 
Non-normal distribution continuous variables were compared using Kruskal Wallis test and further paired comparisons were done using Mann Whitney U test.
For all statistical tests, p value less than 0.05 was taken to indicate a significant difference
Results: The demographic characteristics and airway parameters were comparable in all the three groups.
The mean time of successful insertion was significantly less in pre-inflated group and pre-inflated with external laryngeal lift group compared to deflated group (16.25 ± 4.20 secs vs 20.35 5.81 secs, p value - 0.005, 16.70 +_ 4.57 vs 20.35 ± 5.81, p-value = 0.016 ). One case of failure of insertion was present in both Group D and Group EL. The blood tinging of SLMA on removal was significantly less with pre-inflated cuff technique compared to deflated technique ( 40% vs 16.7%, p value-0.045). Better fibreoptic view of Grade 1(40% vs 31%) and Grade 2 (46.7% vs 27.6%) were significantly more in pre inflated group compared to deflated group (p value- 0.049) . Incidence of sore throat in first hour post surgery was significantly less in Group I compared to Group D (p value – 0.031). At 24 hrs post surgery, sore throat incidence was significantly less with Group EL compared to Group D and Group I (p value- 0.044 and 0.002). Incidence of hoarseness of voice at 24 hrs was significantly less with Group I compared to Group D (p value – 0.032). Dysphagia incidence after 24 hr post surgery was significantly more in Group D than Group I and Group EL (p value- 0.008 and 0.040).
Discussion : Supraglottic airway devices are being used each day and are now considered the choice devices for airway management in majority of cases. Anaesthesiologists strive to minimise iatrogenic injury to patients and to improve safety in the operating room. The success rate of device insertion depends upon the proper technique and minimising the pharyngolaryngeal complications. The important finding of this study was the mean insertion time of SLMA was significantly less with pre inflated cuff and pre inflated cuff with external laryngeal lift technique than standard deflated technique. This may be attributed to the additional time taken for the inflation of cuff and number of attempts for successful insertion was more in deflated cuff technique. One case of failure of insertion was seen in both deflated technique and preinflated with external laryngeal lift technique. 
 The blood tinging of SLMA on removal and incidence of sorethroat in first hour post surgery and dysphagia was significantly less with pre-inflated cuff technique compared to deflated technique. This may be due to decreased resistance while insertion, lesser number of attempts taken and better alignment of airway structures as shown by significantly good fiberoptic view of Grade 1 and 2 in pre-inflated cuff technique. 
 Only few patients complained of post operative pharyngolaryngeal complications at 24hrs. Among them pre inflated technique with external laryngeal lift showed significantly less incidence of hoarseness of voice and dysphagia.
 Hu et al in their study showed that there is no difference in ease of insertion and post operative pharyngolaryngeal complications using LMA unique inserted with deflated technique, pre inflated technique and pre inflated technique with external laryngeal lift. The blood tinging in LMA was significantly less with external laryngeal lift technique.6
Wakeling et al compared standard LMA deflated cuff technique with the LMA fully inflated cuff technique for the success rate of insertion and sore throat. They concluded that both had high success rate of insertion and incidence of sore throat was significantly less in fully inflated technique.7

Conclusion: The basic LMA insertion technique endorsed by the device manufacturers recommends the use of deflated technique, but this method does not align the pharyngeal and laryngeal axes, especially when oropharyngeal muscle tone is lost with the induction of anaesthesia. Although LMA device design changes have been made but no newer methods of insertion have been endorsed. We recommend the use of  LMA supreme with pre inflated cuff technique for successful insertion with lesser resistance, good fibreoptic airway view and lesser pharyngolaryngeal morbidity.
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