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Laryngo-pharyngeal 
complaints after use of 
the laryngeal mask 
airway 

Eduardo Figueredo MD,* 
Miguel Vivar-Diago MD,~f 
Francisco Mufioz-Blanco MD* 

I~L,~O~: To compare the incidence of dysphagia, dysphonia and sore throat following anesthesia, using the laryn- 
geal mask airway (LMA), among patients receiving intermittent positive-pressure ventilation (IPPV) and those 
breathing spontaneously (SV) and with two different concentrations of nitrous oxide (N20) in oxygen. 
Methods: In a prospective trial, 120 patients (ASA I-III, 16-70 yr, > 60 kg) undergoing minor peripheral surgery 
were randomised into four groups with respect to type of ventilation and N20 concentration (50% or 66%) 
received. Cuff pressure measurements were monitored continuously. Twenty-four hours after surgery, patients 
were questioned for sore throat, dysphagia and dysphonia. 
Results: At 30 min post-LMA insertion, increases in cuff pressure were 35.2 + 17. I mmHg (22.8%) vs 50. I _ 
16.3 mmHg (32.7%) in patients breathing 50 and 66% N20, respectively (P < 0.0 I). There were no differences 
in cuff pressure increment between patients in the SV and IPPV groups. Cuff pressure values at the end of surgery 
depended on the duration of surgery and on the concentrations of N20. The overall incidence of postoperative 
discomfort at 24 hr was dysphagia I 1%, dysphonia I 1% and sore throat 28.8%. Only two patients reported sore 
throat as more than mild. There was no relationship between cuff pressure and laryngo-pharyngeal complaints. 
The incidence of dysphonia in the groups receiving IPPV was higher than that in the groups with spontaneous ven- 
tilation (17.2 vs 5%, P < 0.05). 
C_,ondt~ion: Post-operative discomfort is related to the type of ventilation but not to variation in LMA cuff pressure. 

Object i f  : Comparer, ~ la suite d'une anesth~sie r~alis~e avec un masque laryng~ (ML), I'incidence de dysphagie, 
de dysphonie et de mal de gorge chez des patients sous ventilation ~ pression positive intermittente (VPPI) ou 
sous ventilation spontan& (VS) qui ont re~u deux concentrations diff&entes d'un m~lange de protoxyde d'azote 
(N20) et d'oxyg~ne. 
M&hode  : Lors d'un essai prospectif, 120 patients (ASA I-III, 16-70 ans, > 60 kg), admis pour une chirurgie 
p&iph&ique mineure, ont ~t~ r~partis en quatre groupes selon le type de ventilation et la concentration de N20 
(50 % ou 66 %) rectus. La pression, au tensiom~tre, ~tait enregistr& continament. Vingt-quatre heures apr& la 
chirurgie, les patients ont r~pondu ~ un questionnaire sur le mal de gorge, la dysphagie et la dysphonie. 
REsultats : A 30 min apr& rinsertion du ML, raugmentation de pression 6tait de 35,2 _+ 17, I mmHg (22,8 %) 
vs 50, I + 16,3 mmHg (32,7 %) pour des inhalations de N20 ~ des concentrations de 50 et 66 % respective- 
ment (P < 0,01 ), sans diff&ence d'augmentation entre les patients des groupes VS et VPPI. A, la fin de la chirurgie, 
la pression &ait fonction de la dur& de rintervention et de la concentration de N20. I'incidence globale d'in- 
confort postop&atoire ~ 24 h ~tait : dysphagie, I 1%; dysphonie, I 1% et mal de gorge, 28,8 %. Les maux de 
gorge &aient b~nins, mais plus import_ants chez deux patients seulement. II n'y avait pas de relation entre la pres- 
sion, au tensiom~tre, et les douleurs laryngo-pharyng~es. I'incidence de dysphonie &ait plus ~lev& dans les 
groupes de patients sous ventilation spontan& ( 17,2 vs 5 %, P < 0,05). 
Conclusion : L'inconfort postop6ratoire est reli6 au type de ventilation, mais non ~ la variation de pression not& 
avec l'emploi du ML. 
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T 
HE cuff of the laryngeal mask airway 
(LMA) is manufactured from medical grade 
silicone rubber, a substance which rapidly 
absorbs volatile anesthetic agents, nitrous 

oxide (N20) and carbon dioxide (CO2). 1,2 In usual 
clinical practice, inflation of the LMA cuff is with 
room air and, hence, during the course of anesthesia 
N20 may enter the cuff and produce an increase in 
cuff volume and pressure. 3 

Although, initially, the LMA was used almost 
exclusively with spontaneous breathing, recently its 
use with controlled ventilation has become more fre- 
quent. However, comparative studies of increments of 
cuff pressure with spontaneous ventilation and with 
controlled ventilation, using different concentrations 
o fN20  , have not been carried-out. The present study 
was designed to compare the effects of LMA cuff pres- 
sure and mode of ventilation with respect to post- 
operative laryngo-pharyngeal discomfort. 

Methods 

In vitro study 
Six #4 LMAs (The LARYNGEAL MASK Company 
Ltd., Nicosia, Cyprus) were selected for study. Each 
LMA was identified, for the course of the study and was 
inflated to check for evidence of cuff asymmetry. To 
check for micro-leaks, the spontaneous deflation pres- 
sure characteristics of each LMA was determined. The 
pilot tube was attached via a three-way tap to a pressure 
transducer (Supermon 7210, Kontron Instruments 
Ltd, Watford, Herts, UK) which was calibrated and 
zeroed. The LMA cuff was then deflated to -25 mmHg 
and inflated with 40 ml room air. The cuff pressure was 
recorded every 15 min over three hours. 

Clinical study 
Approval from the Hospital Ethics Committee and 
informed patient consent were obtained. The patients 
(n=120; male and female, ASA I-III, >60 kg, aged 
between 16-70 yr) were undergoing elective surgery 
for which the use of the LMA was considered appro- 
priate, and in whom the use of muscle relaxants was 
not essential. Patients were scheduled for minor 
peripheral surgery in which the duration of anesthesia 
was expected to be at least 30 min. 

The exclusion criteria were a history of previous 
upper abdominal surgery, known or symptomatic hia- 
tus hernia, esophageal reflux, peptic ulceration, mor- 
bid obesity, any symptoms of upper respiratory tract 
infection and a preoperative SpO 2 < 92% while breath- 
ing ambient air. 

Once the LMA to be used had been selected, by 
sequential numbering, its pilot tube was attached via a 

three-way tap to the pressure transducer and the cuff 
was evacuated to a baseline pressure of-25 mmHg. 

Before induction of anesthesia, the patients were 
randomly allocated (assignment in sealed envelopes) 
to one of four groups of 30 patients. Group 1: patients 
breathing spontaneously a mixture of N20 50% in 02; 
Group 2: patients breathing spontaneously a mixture 
of N20 66% in 02; Group 3: lung ventilation with 
intermittent positive-pressure ventilation (IPPV) and 
N20 50% in 02; Group 4: IPPV with N20 66% in 02. 
At the conclusion of the study, each LMA had been 
used 20 times, 60 patients had been included in each 
type of ventilation (spontaneous or controlled) and 60 
patients had received each of the N20 concentrations. 

In the operating room, patients were premedicated 
with 10 mg metoclopramide iv. Anesthesia was induced 
with 1 lag.kg -1 fentanyl and 2.5 mg-kg -l propofol. 
Approximately one minute later, the LMA was inserted 
according to the technique described by Brain. 4 The 
mask was lubricated with sterile jelly (K-Y TM, Johnson- 
Johnson Ltd., Maidenhead, UK), which did not con- 
tain local anesthetic. All patients were placed supine 
with the head straight and the breathing system tubing 
was supported to prevent traction on the mask. The 
LMAs were inflated according to the manufacturer's 
instructions with 30 ml air. The cuff pressures were 
continuously monitored and the measurements were 
recorded at intervals of five minutes until cessation of 
N20 administration. 

Anesthesia was maintained with isoflurane 0.8 to 
1.5 vol.%, together with the N 2 0 / O  2 mixture decid- 
ed for each group. Inspired gases were humidified and 
warmed with heat and moisture exchangers (HME). 
In Groups 1 and 2 no muscle relaxants were adminis- 
tered and ventilation was manually assisted only when 
PETCO2 exceeded 45 mmHg. In Groups 3 and 4, after 
the insertion of the LMAs, neuromuscular blockade 
was induced with 0.3 mg-kg -~ atracurium and subse- 
quent incremental doses were given as necessary. 
Positive pressure ventilation was applied with a tidal 
volume of 8 ml.kg -1 and a respiratory rate was adjust- 
ed to maintain PETCO2 at 35-40 mmHg. In these 
groups the muscle relaxation was reversed with 
atropine and neostigmine in those cases in which it 
was considered necessary. 

The difference between the programmed tidal vol- 
ume and the expired volume was noted (Capnomac 
Ultima, Datex-Engstrom, Helsinki, Finland). The ven- 
tilation parameters were modified if the airway pres- 
sure exceeded 20 cm H20 or when the difference 
between the programmed and the expired tidal volume 
exceed 15%. s 

Care was taken to ensure that the LMA was not dis- 



222 

TABLE I Patient characteristics (mean (SD) [range]), suecesful 
tions and lower values of oxygen saturation in each group. 

insertion of the LMA on 
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the first attempt, duration of surgical interven- 

Group 1 (n ~ 30) Group 2 (n = 30) Group 3 (n = 29) Group 4 (n = 29) 
N 2 0  50% - SV  N 2 0  66%- SV  N 2 0  50%- IPPV  N 2 0  66~ - IPPV  

Sex (M/F) 23/7  24/6  19/10 20/9  
Age (yr) 47.2 (15.5) [22-68] 43.6 (17.4) [16-65] 49.8 (18.1) [22-68] 44.8 (14.4) [23-66] 
Weight (Kg) 75.7 (8.2) 75.5 (8.4) 78.7 (9.2) 77.3 (8.6) 
Height (cm) 168.8 (6.7) 172 (6.2) 170.8 (7.9) 172.2 (7) 
First attempt insertion (n) 26 26 27 28 
Duration of anaesthesia (min) 52.2 [30-95] 55.2 [30-102] 57.5 [35-82] 58.5 [32-89] 
Lower values ofSPo 2 (%) 96.3 (1.2) [95-98] 96.4 (1.4) [96-98] 95.8 (1.5) [94-97] 96.1 (1.3) [95-97] 

SV = spontaneous ventilation; IPPV = intermittent positive-pressure ventilation. 

TABLE II Intracuffpressures (mmHg). 

Group I (n = 30) Group 2 (n = 30) Group 3 (n = 29) Group 4 (n = 29) 
N 2 0  50~6-SV N 2 0  66%-SV N 2 0  50%-IPPV N 2 0  66%-IPPV 

Initial 155.8 (18) 152.3 (17) 154.8 (18) 151.4 (16) 
10 min 170.7 (18) 173.1 (17) 169.8 (19) 175.3 (17) 
20 min 181.2 (17) 187.0 (17) 181.9 (18) 192.8 (17) 
30 rain 189.9 (16) 198.7 (15) 191.2 (18) 205.3 (16) 
End of surgery 195 (18) [165-229] 208 (20) [177-245] 201 (17) [168-236] 210 (18) [183-246] 
Increase (initial up to 30 min) 34.1 {21.9%}* 46.4 {30.4%]1" 36.4 {23.5%}:~ 53.9 {35.6%} 

SV = spontaneous ventilation; IPPV = intermittent positive-pressure ventilation. Inttacuffpressures are expressed as mean (SD) [range] {%}. 
* P < 0.05 with respect to Groups 2 and 4.1" P < 0.05 with respect to Group 3. * P < 0.05 with respect to Group 4. 

TABLE III  Incidence of laryngo-pharyngeal complaints in each group of patients. 

Group 1 = N 2 0  50% - S V  Group 2 = N 2 0  66% - S V  Group 3 = N 2 0  50% - I P P V  Group 4 = N 2 0  66% - I P P V  
n (%) n (%) n (%) n (%) 

Sore throat 11 (36.6) 8 (26.6) 8 (27.6) 7 (24.1) 
Dysphonia 2 (6.6) 1 (3.3) 5 (17.2) 5 (17.2) 
Dysphagia 3 (10) 1 (3.3) 4 (13.8) 5 (17.2) 

SV = spontaneous ventilation; IPPV = intermittent positive-pressure ventilation. 
There were no significant differences among groups. 

turbed during surgery. At the end of  surgery the cuff 
was deflated and the LMAs were removed when the 
patient was able to respond to verbal commands. In 
no case was pharyngeal suction performed. Duration 
of  surgical intervention was defined as the time 
between placement and removal of  the LMA. 

Monitoring included ECG, indirect blood pressure 
and pulse oximetry, inspiratory and end-tidal gases 
concentration. D1pyrone, 2g, iv, or ketorolac trometa- 
mol, 30 mg, iv, initially with increments as needed, 
were used for postoperative analgesia. 

Twenty-four hours after surgery patients were 
interviewed to determine the incidence and severity of  
laryngo-pharyngeal complaints. These included dys- 

phonia (hoarseness), dysphagia (difficulty with swal- 
lowing provoked by drinking) and sore throat (con- 
stant pain, independent of  swallowing). The patients 
were specifically asked about the presence/absence of  
these symptoms in the postoperative period. Sore 
throat was evaluated as: score 0 = no complaints at all, 
score 1 = mild sore throat, score 2 = moderate sore 
throat, score 3 = severe sore throat. 

Statistical comparisons were performed by multiple 
analysis of  variance (MANOVA). Specific differences 
were isolated by Newman-Keul's test. Intragroup 
comparisons were performed using Student's paired t 
test. Categorical variables were compared using Chi- 
squared test and Fisher's exact test for small samples. 
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FIGURE Increments in intra-cuffpressure in the first 30 min of 
surgical intervention 
SV = Spontaneous ventilation. IPPV = intermittent positive-pres- 
sure ventilation. 
* P < 0 . 0 1  

Continuous data are reported as mean + standard 
deviation (SD) and range where necessary. Probability 
values < 0.05 were considered statistically significant. 

Results 
No macro-leaks or asymmetries were detected in any 
LMA. The initial cuff pressure i n  v i t ro  was 218 + 6.5 
m m H g  which decreased after three hours to 113 • 4.4 
mmHg.  The spontaneous deflation characteristics of  
the cuffs were similar in all six LMAs. 

The groups were similar in the distribution o f  sex, 
age, weight, height and duration o f  surgical interven- 
tion (Table I). Insertion of  the LMA was successfial on 
the first attempt in 107 cases (89.2%). Two patients 
were excluded from the study for excessive gas leakage 
around the mask/larynx interface. The quality o f  the 
airway and oxygen saturation was satisfactory at all 
times (Table I). 

The mean initial cuff pressure was 153.6 + 17 
m m H g  and was similar for the four groups. The cuff 
pressure values increased progressively in all subject 
groups (Table II). The maximum cuff pressure values 
at the end of  each procedure reached a mean o f  203.5 
• 18.3 m m H g  and depended not  only on the patient 
group but also on the duration of  anesthesia. 

Cuff  pressures were re-assessed with respect to a) 
type o f  ventilation and b) concentration o f  N 2 0  
employed (Figure). The difference in the percentage 
increase in cuff pressure after 30 min from the begin- 

ning o f  the surgical intervention, between patients 
breathing 50 and 66% N20,  was statistically significant 
(P < 0.01). 

Postoperative analgesic management was compara- 
ble in the four groups. The overall incidence o f  sore 
throat was 28.8%, dysphonia 11% and dysphagia 11% 
(Table III). The incidence o f  dysphonia in the com- 
bined groups receiving IPPV was higher than that o f  
the groups with spontaneous ventilation (17.2% vs. 
5%; P < 0.05). 

Sore throat had an overall score of  0.30 points and 
was mild in 94.5% of  patients who suffered from it. 
Two patients (one each from Groups 2 and 3) report- 
ed sore throat o f  moderate intensity. The distribution 
was similar in all four groups. There was a higher ten- 
dency in younger patients to complain o f  sore throat 
as was in those patients subjected to more prolonged 
surgical interventions. 

Discussion 
After initial deflation of  the LMA cuff to -25 m m H g  
and inflation to the volume recommended by the man- 
ufacturers, we obtained similar values of  cuff pressure as 
did other authors. 6,7 In contrast to Wright et  al. s (who 
did not  establish a fixed baseline value for deflation of  
the LMA), we encountered differences between pres- 
sures reached at 30 min with the different concentra- 
tions of  N20  used. However, the differences in cuff 
pressures among the four groups were not correlated 
with postoperative discomfort.  The  relationship 
between intracuff pressure and the incidence o f  sore 
throat is a current controversy. In several studies 6,9,~~ 
where similar findings have been reported, including 
data on wider ranges o f  intracuff pressures (30 - 180 
mmHg),  11 no relationship between the two variables 
was observed. In contrast, Brain et  al. 12 recommend 
cuff pressures of  60 cm H 2 0  (44.1 mmHg)  to avoid 
laryngo-pharyngeal discomfort. Those who advocate a 
causal relationship, ls,14 subscribe to the hypothesis that 
the pressure exerted by the LMA is transferred to the 
pharyngeal mucosa with a concomitant decrease o f  pha- 
ryngeal perfusion Is which might lead to post-operative 
sore throat. However, direct measurement on the mid- 
dle part of  the outside o f  the LMA demonstrated that 
extracuff pressure exerted on the pharyngeal wall is 
approximately 25 m m H g  and does not  correlate with 
intracuff pressureJ 6 Further, there is indirect evidence 
that pharyngeal mucosal pressures may decrease despite 
an increase in cuffpressure, suggesting that the pharynx 
may adapt to the presence of  the LMA. 6,w 

Since the purpose o f  our study was to assess the inci- 
dence of  complications under conditions of  standard 
clinical practice, no postoperative opioids were used for 
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minor peripheral surgery, as is usual in our hospital. 
Patients in whom placement of  the LMA required a sec- 
ond attempt (which may exacerbate the incidence of  
sore throat) were not excluded from our study. Despite 
dais, the observed incidence is similar to that reported 
by Dingley et al. Is and Brimacombe and Berry. 1~ 

The incidence o f  sore throat with the use o f  LMA 
has been reported between 0 and > 50% ls,I9 and may be 
attributable to different methodologies. Postoperative 
sore throat following anesthesia with LMA is multifac- 
torial and its incidence can be influenced by: the depth 
of  anesthesia at the moment  of  insertion, the method of  
insertion, ~s the number o f  attempts at placement, the 
presence of  H M E  in the circuit and other general fac- 
tors such as: sex, 9 duration of  anesthesia, 9 type of  post- 
operative analgesia and the interview method used to 
collect the data. 2~ The mode of  ventilation (sponta- 
neous or controlled) in the study of  Cork et al., 21 as 
with the present study, does not  influence the incidence 
of  postoperative sore throat. 

The overall incidence ofdysphagia was 11% and was 
not severe enough to impede oral intake. In our 
patients, the appearance o f  the swallowing reflex dur- 
ing emergence from anesthesia with the LMA in situ 
was not  an important factor in the production of  dys- 
phagia given that in another study II in which the LMA 
had been removed while the patients were at the stage 
o f  being unresponsive to pharyngeal stimulation, the 
incidence o f  dysphagia recorded (and described as the 
prominent symptom) was higher than in our study. 

The LMA does not  traverse the vocal cords and, 
hence, the incidence o f  dysphonia is less than that 
induced by tracheal intubation. 9 This advantage 
accounts for the recommendation for its use in 
singers. 22 Nevertheless, direct contact of  the LMA 
with the vocal cords and the arytenoid cartilage may 
occur in some cases 23 and dysphonia may occur, albeit 
with varying incidence. The characteristics of  dyspho- 
nia have been assessed using acoustic waveform analy- 
sis 24 and it has been suggested that it may follow the 
administration o f  cold and dry inspiratory gases. 9 This 
does not  apply in the present study since we used 
H M E  in all patients. However, the increased incidence 
in patients with controlled ventilation is o f  note. 
Muscular relaxation in the patients o f  Groups 3 and 4 
was not  complete at any time since the surgical inter- 
ventions did not  require it. The vocal cords, partially 
adducted, would have received impacts from the inter- 
mittent flow of  gasses from the respirator causing 
micro-traumas that would be increased with pro- 
longed intervention times. The vocal cords are unidi- 
rectional entrance valves that offer resistance to 
pressure provoked by the flow of  cold gasses from the 

exterior, but not  to that returning from the distal zone 
during exhalation. 2s With spontaneous breathing this 
trauma is not  produced since the contraction o f  the 
posterior cricoarytenoid muscles during inspiration 
abduces the vocal cords and widens the glottal chink. 

In conclusion, the different concentrations of  N20  
in the anesthesia mixture induce different cuff pressure 
but the values are not related to postoperative laryngo- 
pharyngeal complaints. We found an increased inci- 
dence of  dysphonia in patients with IPPV. Thus, the 
proposed advantage of  LMA with this mode o f  ventila- 
tion for patients who require special care of  their vocal 
cords, is doubtful. 
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