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One of the initial, most noticeable, signs of age-
ing is a baggy, floppy eyelid. Blepharoplasty, or eyelid 
surgery, can be a great method to mend the eye area 
and rejuvenate a patient’s appearance. The usual con-
cern for patients considering blepharoplasty surgery 
is the choice of anaesthesia [1].

Blepharoplasty can be performed under local 
infiltration anaesthesia with or without sedation 
(twilight anaesthesia) or general anaesthesia de-
pending upon the surgical plan, the patient and 
surgeon preferences, and duration of surgery. 
A simple upper or lower eyelid blepharoplasty can 
be performed under local anaesthesia. Other more 
invasive procedures may need intravenous seda-
tion, or general anaesthesia.
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With local anaesthesia, the patient feels the in-
jections of the anaesthetic and may feel pain dur-
ing surgery, which necessitates the administration 
of more local anaesthetics [2–4].

When the local is combined with twilight anaes-
thesia, the patient will not remember the experi-
ence at all, and the surgery is more comfortable. 
However, it may have unpredictable effects, espe-
cially in the elderly, causing respiratory depression, 
a loss of airway control, hypotension, prolonged 
recovery and sometimes restlessness [5].

General anaesthesia necessitates securing the 
patient’s airway either with an endotracheal tube 
or a laryngeal mask airway (LMA); however, both 
carry the disadvantage of postoperative sore throat. 
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Abstract
Background: Blepharoplasty can be performed under local infiltration anaesthesia with 
or without sedation or general anaesthesia depending upon the surgical plan, patient 
and surgeon preferences, and duration of surgery. Securing the airway with an endotra-
cheal tube or a laryngeal mask airway may cause sore throat. The primary aim of our 
study was to compare the incidence of this complication between the nasopharyn-
geal and laryngeal mask airways among patients receiving general anaesthesia during 
blepha roplasty.

Methods: One hundred forty-eight patients (40–60 years old), ASA II–III, were random-
ly and evenly assigned to one of two groups. After induction of general anaesthesia, 
a nasopharyngeal airway or a laryngeal mask airway was inserted according to group 
allocation. All patients received local infiltration anaesthesia given by the surgeon.  
Haemodynamic variables, oxygen saturation, end-tidal CO2, failure rate and recovery 
time were monitored. Postoperative complications (mainly sore throat) as well as pa-
tients’ and surgeon’s satisfaction, were recorded.

Results: Compared to laryngeal mask airways, the use of nasopharyngeal airways 
was associated with significantly lower incidence of sore throat (4.0% vs. 17.6% with 
a difference of 13.5%, 95% CI [3.5–24.1%], P < 0.015), shorter recovery times (10.3 min  
± 2.84 min vs. 12.6 min ± 2.65 min, P < 0.001), and better patient and surgeon satisfaction  
(P < 0.001 for both).

Conclusions: Nasopharyngeal airways are an excellent alternative to laryngeal mask 
airways in anaesthetizing patients undergoing four-lid blepharoplasty surgery, with 
shorter recovery time, less incidence of postoperative sore throat and better patients’ 
and surgeon’s satisfaction.

Key words: sore throat, postoperative complications, laryngeal mask airway, 
blepharoplasty, nasopharyngeal airway. 
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A nasopharyngeal airway (NPA) can be an alterna-
tive without the risk of postoperative sore throat [6].

The primary end point of our study was the inci-
dence of sore throat with the use of NPA compared 
to LMA in patients receiving general anaesthesia 
during blepharoplasty.

Secondary endpoints included: intraoperative 
haemodynamic stability, failure rate, recovery time, 
postoperative complications and patient and sur-
geon satisfaction.

METHODS
After local medical ethical committee approval 

(dated 2nd of January 2018; approval number: FMASU 
R 48/2017; registered at www.clinicaltrials.gov un-
der number NCT03510949) and obtaining written 
informed consent, 148 adult ASA II–III patients aged 
between 40 and 60 years old, who were admitted 
to the Department of Ophthalmology for four-lid 
blepharoplasty, were enrolled in this prospective 
randomized study. The study was conducted from 
February 2018 to August 2018.

Exclusion criteria were: uncontrolled hyperten-
sion (systolic blood pressure > 160 mm Hg) or ischae-
mic heart disease, pre-existing coagulation defects or 
anticoagulation medication, end stage renal disease, 
recent upper respiratory tract infections, asthma, 
chronic obstructive pulmonary disease and smoking, 
history of obstructive sleep apnoea, chronic drug or 
alcohol abuse, morbid obesity, i.e. body mass index 
(BMI) > 40 kg m-2 or BMI > 35 kg m-2 and experiencing 
obesity-related health conditions, such as high blood 
pressure or diabetes, and allergy to any of the drugs 
used in the study.

Upon arrival at the induction room, an intrave-
nous 22 G catheter was inserted, and all patients 
were pre-medicated with intravenous midazolam 
0.02 mg kg-1, granisetron 2 mg and ranitidine 30 mg 
given 15 min prior to surgery.

Standard monitors were applied, including ECG, 
pulse oximetry, non-invasive blood pressure moni-
toring and capnography. 

After 5 min of preoxygenation, general anaes-
thesia was induced in all patients by intravenous 
administration of fentanyl 0.5 μg kg-1 and propofol 
1–1.5 mg kg-1 titrated to a loss of verbal response. 

Patients were then randomly and evenly divided 
into two equal groups (74 patients each) using a com-
puterized random number generator. The allocation 
sequence was concealed in sequentially numbered, 
opaque, sealed envelopes. Each envelope was opened 
just before the corresponding patient’s surgery. 

In group N, patients’ nasal mucosa was anaes-
thetized and vasoconstricted using a mixture of li-
docaine and phenylephrine (1 mL of phenylephrine 
1% in 3 mL of lidocaine 4%). The topical anaesthetic/

vasoconstrictor solution was applied to both nasal 
cavities. Water-based lubricant was applied to the 
tip of the NPA of appropriate size. The NasoSafe NPA 
(Flexicare, Mountain Ash, UK) was then advanced into 
the more patent nostril along the septum horizon-
tally, following the natural curvature of the floor of 
the nasopharyngeal cavity and rotated 90o to lie in 
the nasopharynx. The nasopharyngeal airway was 
connected to the breathing circuit using a properly 
sized adaptor of endotracheal tube. To identify the 
more patent nostril, we asked the patient to close his/
her mouth and inhale through the nose with one side 
closed, and alternate. The patient was then asked to 
point out the side he/she inhaled more easily with. 

In group L (control group), a mixture of water- 
based lubricant and lidocaine 4% gel was applied to 
the tip of the LMA of appropriate size. The LarySeal 
Blue LMA (Flexicare, Mountain Ash, UK) was intro-
duced along the hard palate towards the hypopha-
rynx until resistance was felt. Once in place, the cuff 
was inflated till airtightness (maximum 20 mL of air) 
without holding the LMA to allow it to acquire its nat-
ural position.

Anaesthesia was maintained by sevoflurane 
3–4% in 5–6 L min-1 oxygen (50%). Fresh gas flow 
was limited to the minimal amount necessary to 
prevent rebreathing. Patients were allowed to 
breathe spontaneously using Jackson-Rees’ modifi-
cation of Ayre’s t-piece. Propofol intravenous infu-
sion 0.5–1 mg kg-1 h-1 (adjusted according to vital 
parameters) was administered to ensure patient 
immobility. Propofol infusion was used with sevo-
flurane to lower the concentration of inhaled sevo-
flurane, and to benefit from its antiemetic effect. 

All patients received local infiltration anaesthe-
sia given by the surgeon: a mixture of 1 : 1 lidocaine 
2% and bupivacaine 0.5% with 1/100,000 adrena-
line, with a total dose of 8–10 mL according to eye-
lid fullness. All patients were operated on by the 
same surgeon.

Mean arterial pressure (MAP), heart rate (HR), 
end tidal CO2 (EtCO2) and oxygen saturation (SpO2) 

were recorded on arrival at the induction room 
(baseline), after induction, and every 5 min through-
out the surgery.

If significant adverse respiratory events occurred 
(defined as: desaturation SpO2 ≤ 85% or hypercarbia 
EtCO2 ≥ 50 mm Hg), the FiO2 was increased. If no re-
sponse was observed, repositioning of the tube was 
attempted. If these steps failed, the LMA patients 
were converted to mechanical ventilation, while in 
NPA patients, the NPA was removed and replaced 
by LMA. If the above measures failed, a rescue en-
dotracheal tube was inserted to replace the NPA or 
LMA. The incidence of failure was recorded, and new 
patients were recruited for the study instead.
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The operative time was measured from the start 
of skin incision to the end of skin closure. 

At the conclusion of surgery, sevoflurane and 
propofol infusion were discontinued, and patients 
inhaled 100% O2 until spontaneous recovery. Re-
covery time was recorded (defined as the time from 
discontinuation of anaesthetic drugs until response 
to a verbal command).

The incidence of postoperative sore throat, un-
steadiness (dizziness), nausea and vomiting was 
recorded (in terms of absent/present) as well as pa-
tient and surgeon satisfaction.

Patient and surgeon satisfaction was assessed us-
ing a 7-point scale: 1 – extremely satisfied, 2 – satis-
fied, 3 – somewhat satisfied, 4 – neither satisfied nor 
dissatisfied, 5 – somewhat dissatisfied, 6 – dissatisfied 
and 7 – extremely dissatisfied [7]. Patient satisfaction 
was assessed immediately before discharge from the 
PACU (post-anaesthesia care unit).

Data were recorded by an anaesthesia nurse who 
did not participate in the study.

Statistical analysis
Assuming that the incidence of sore throat is 

17.5% with a laryngeal mask (LM) and 3.3% with 
a face-mask (FM) [8], at least 74 patients in each 
group were needed to detect this difference. A maxi-
mum error of 5% and statistical power of 80% were 
considered.

Data were collected, coded, tabulated, and then 
analysed using the SPSS v.16.0 statistical package. 
Numerical variables are presented as the mean and 
standard deviation and were compared using a t-test, 
while ordinal and categorical variables are presented 
as the frequency and percent and were compared us-
ing the Mann-Whitney test or the c2 test as appropri-
ate. Repeated measures variables were analysed us-
ing a repeated measures general linear model (GLM). 
Any difference with a P-value < 0.05 was considered 
statistically significant.

RESULTS
Of the 158 patients assessed for eligibility, 151 

patients were enrolled in this study (5 were exclud-
ed because of uncontrollable hypertension, 1 for 
smoking and 1 for a history of obstructive sleep ap-
noea) (Figure 1). Patients excluded because of fail-
ure to maintain anaesthesia with NPA or LMA were 
replaced by the same number of successful patients. 

Patient characteristics and operative time were 
comparable between the groups (Table 1).

MAP and HR, in both groups, showed a slight 
decline after induction and thereafter compared to 
baseline values. However, this decrease was found 
to be statistically insignificant (P value > 0.05) (Fig-
ures 2 and 3). Also, there was no significant differ-

Enrollment Assessed for eligibility (n = 158)

Excluded (n = 7)
•  Not meeting inclusion criteria (n = 7)

Group L 
Allocated to intervention (n = 76)
Received allocated intervention (n = 74)
Excluded (n = 2) 

Group N 
Allocated to intervention (n = 75)
Received allocated intervention (n = 74)
Excluded (n = 1) 

Allocation

Lost to follow-up (n = 0) 
Discontinued intervention (n = 0) 

Lost to follow-up (n = 0) 
Discontinued intervention (n = 0) 

Follow-up

Analysed (n = 74) Analysed (n = 74) 

Analysis

FIGURE 1. Participant flow diagram 

Randomized (n = 151)

TABLE 1. Patients’ characteristics

Parameter Group N Group L P-value
Age (years) 48.6 ± 3.70 49.1 ± 4.01 0.432

Sex (M/F) 39/35 34/40 0.511

BMI (kg m-2) 28.8 ± 3.74 29.4 ± 3.59 0.321

ASA status (II/III) 51/23 49/25 0.861

Operative time (min) 164.1 ± 8.86 161.8 ± 7.94 0.098
*P-value < 0.05 is considered to be statistically significant.

FIGURE 2. Mean arterial pressure in both groups
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FIGURE 3. Heart rate in both groups 
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ence between the groups regarding SpO2 and EtCO2  
(Figures 4 and 5).

One case was recorded as a failure in the NPA 
group (group N) (1.3%), in which NPA was replaced 
by LMA before the start of surgery. In the LMA 
group (group L), two cases were recorded as failures 
(2.7%), and the LMA was replaced by an endotra-
cheal tube (ETT) before beginning the surgery.

Recovery time was significantly shorter in group N 
(10.3 ± 2.84 min) than in group L (12.6 ± 2.65 min) 
(P-value < 0.001). However, this difference (average 
2 min) was not clinically significant. 

Incidence of postoperative sore throat was signifi-
cantly lower in group N (4.0%) than in group L (17.6%) 
with a difference of 13.5%, 95% CI (3.5–24.1%),  
P < 0.015. Although the incidence of unsteadiness 
(dizziness), nausea and vomiting was lower in group N, 
this was statistically insignificant (Table 2).

Patient and surgeon satisfaction were significantly 
higher in group N than in group L (Figure 6). Forty-four 
patients in group N scored 1 on the patient satisfaction 
score compared to 2 in group L. No patient in group N 
scored 7 compared to 1 in group L (P-value < 0.001). 
Regarding surgeon satisfaction, the surgeon scored 1 

in most of the cases in group N (69 patients) compared 
to scoring 2 in most of the cases in group L (41 patients) 
(P-value < 0.001).

DISCUSSION
Postoperative sore throat is a common complica-

tion following general anaesthesia with a reported 
incidence of 62%. Although it has often been regard-
ed as a relatively minor complication, its avoidance 
is of great importance to patients. The incidence of 
postoperative sore throat is lower with supraglottic 
airway devices (SADs) than with ETTs; nonetheless, 
postoperative sore throat still remains significant 
(49%) and is affected by the type of supraglottic de-
vice used [9]. Evidence suggests that there is a slight 

difference in the incidence of postoperative sore 
throat between first- and second-generation SADs, 
with the exception of the i-gel type, possibly due to 
the absence of an inflatable cuff [10].

Despite various manoeuvres to lower the inci-
dence of sore throat using LMA, no special method 
has been found completely efficient [11]. Monitor-
ing intracuff pressure can reduce laryngopharyngeal 
complications by 70% [12, 13]. However, other stud-
ies argued against the relation between intracuff 
pressure and incidence of sore throat [14], relating 
it more to the type of ventilation [15].

In this study, we found that the incidence of post-
operative sore throat following the use of a naso-
pharyngeal airway was significantly lower than that 
with the use of a laryngeal mask airway. The pain was 
described by the patients as mild discomfort with no 
analgesics required. Pain due to NPA may be attrib-
uted to dehydration due to limited fluid intake pre-
operatively and the fact that we did not use humidity 
moisture exchangers in the gas delivery circuit. 
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FIGURE 4. Oxygen saturation (SpO2) in both groups 
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FIGURE 5. End-tidal CO2 (EtCO2) in both groups 
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TABLE 2. Postoperative complications

Parameter Group N Group L P-value
Sore throat, n (%) 3 (4.0) 13(17.6) 0.015

Unsteadiness, n (%) 1 (1.3) 2 (2.7) 1.000

Nausea/vomiting, n (%) 18 (24.3) 22 (29.7) 0.579
*P-value < 0.05 is considered to be statistically significant.

FIGURE 6. Patient and surgeon satisfaction. P-value < 0.001 for both 
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Although many studies have compared the inci-
dence of sore throat following endotracheal intuba-
tion and different types of LMAs, no study has com-
pared the incidence of sore throat between LMAs 
and NPAs.

In a prospective study assessing postoperative 
sore throat following ambulatory surgery in 5264 
patients, 12.1% reported sore throat. Of these pa-
tients, 45.4% had tracheal intubation, 17.5% had an 
LMA and 3.3% had a face mask (FM) [8].

Another study compared the incidence of sore 
throat after standard anaesthesia using three dif-
ferent methods of airway management: FM, LM, 
and LM with an insertion aid. The incidence of sore 
throat was found to be significantly less with FM 
(8%) than with LM when used without the insertion 
aid (28.5%) (P < 0.02) [16].

Alexander and Leach [17] compared the inci-
dence of sore throat between LMA, ETT and FM in 
321 patients. They concluded that the incidence of 
sore throat was similar for the LMA and FM. 

Another study comparing the use of a reinforced 
laryngeal mask, a standard LM and a nasal mask in 
paediatric outpatient dental surgery found that the 
incidence of sore throat was comparable between  
the three groups (0, 5 and 2 patients respectively) [18].

However, other studies have shown some con-
tradictory results concerning the incidence of sore 
throat with LMA. In a study comparing the laryn-
geal and gastro-intestinal complications of using 
ETT and LMA after elective orthopaedic operations 
in 80 patients, there was no significant difference 
between the two groups regarding sore throat [19].

Another study using ProSeal LMAs compared 
to ETTs for routine laparoscopic cholecystectomy 
enrolled a total of 200 patients (100 in each group). 
The incidence of sore throat was slightly higher in 
the LMA group (7%) than in the ETT group (5%) [20].

Cuffed oropharyngeal airway (COPA) was com-
pared to LMA in 120 anaesthetized patients. The 
incidence of sore throat and jaw pain was found to 
be higher with COPA [21].

In this study, we found that the recovery time 
was significantly shorter when using NPA than when 
using LMA. This may be because LMA requires great-
er depth of anaesthesia [22].

In a study comparing NPA to LMA during diag-
nostic flexible fibre-optic bronchoscopy in children, 
the recovery time was significantly shorter in the 
NPA group, with no difference in haemodynamic 
status or SpO2 [23].

On the other hand, Watcha et al. [24] found no 
difference in recovery time between LMA and FM 
with a Guedel airway during paediatric myringotomy. 

In the present study, we found that the incidence 
of failure was comparable between the groups.  

The procedure was recognized as a failure before the 
start of surgery, which allowed alternative measures 
to be taken without interrupting the surgical proce-
dure. Patient and surgeon satisfaction were signifi-
cantly better in the NPA group, with shorter recovery 
times and fewer postoperative complications.

LIMITATIONS
Using a humidifier in the gas delivery system 

might have lowered the incidence of sore throat with 
NPA. Additionally, we believe that monitoring LMA 
cuff pressure, as well as inflating the cuff with mini-
mum pressure required for airtightness, might have 
influenced the incidence of sore throat with LMA, or 
at least eliminated it as a contributing factor.

A total of 10 patients were excluded from our 
study; only 3 of them were excluded after alloca-
tion. Although these patients may pose a potential 
selection bias, we believe that their small number  
(1 patient in group N and 2 patients in group L) 
compared to the relatively large sample size (74 pa-
tients in each group) likely did not affect the results 
significantly. We believe the results are still reliable 
as all the allocation envelopes were re-randomized 
each time an envelope was opened but the patient 
was excluded.

CONCLUSIONS
NPA is an excellent alternative to LMA in anaes-

thetizing patients undergoing four-lid blepharoplas-
ty surgery, with shorter recovery time, a lower in-
cidence of postoperative complications and better 
patient and surgeon satisfaction.
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