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ABSTRACT
Background: Nasotracheal intubation (NTI) is the standard used technique for treating chil-

dren’s teeth under general anaesthesia (GA). Nevertheless, it may cause adverse effects like laryn-
geal pain, post-operative nausea and vomiting (PONV), and dysphonia. Hence, this study aimed 
to compare the pediatric dentist’s access to the mouth, PONV, laryngeal pain, dysphonia, patients’ 
recovery time, parents satisfaction and operators satisfaction for children received NTI or an LMA.

Materials and methods: Fifty children were randomised to either NTI or LMA groups. One 
expert pediatric dentist performed full mouth rehabilitation for all children. An expert anaesthetist 
used 8% sevoflurane mask for induction, followed by airway management either with LMA or NTI. 
Muscle relaxant was not administered for both groups to permit lung muscles to work normally 
during operation. 

Results: The baseline characteristics were similar between NTI and LMA with no statistically 
significant difference. Regarding the postoperative laryngeal pain and dysphonia, LMA showed 
less risk of occurrence with a relative risk of 0.27 (95% CI: 0.1, 0.69) and 0.22 (95% CI: 0.1, 0.5) 
respectively, and these results were statistically significant (P<0.01). On the other hand, the use of 
NTI decreased the total operation time by 23 minutes (95% CI:14.8, 31.2). Besides, NTI resulted in 
better intraoral accessibility for the pediatric dentist with 92% rating as excellent, while LMA was 
obstructing the view in 40% of cases and prevented working efficiently in 32% of cases. There were 
no statistically significant differences between the two groups in the incidence of PONV, dental 
pain scores, recovery time, or parents’ satisfaction level (P>0.05). 

Conclusion: For this group of Egyptian children who underwent full-mouth dental rehabilitation 
under general anaesthesia, the LMA provided less risk for postoperative laryngeal pain and 
dysphonia. However, the pediatric dentist had better accessibility and workability with NTI, which 
subsequently decreased the operation time significantly. 

KEYWORDS: Laryngeal mask airway; Nasotracheal intubation; Full mouth rehabilitation; 
General anaesthesia; Pediatric dentist accessibility 
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INTRODUCTION 

The combination of general anaesthesia (GA) 
and dental treatment procedures are required with 
uncooperative children or with the need for surgi-
cal procedure as in cases of trauma to the face or 
jaws. General anaesthesia may also be indicated 
if the patient has a physical or mental disability 
or possess grave fear and anxiety for dental pro-
cedures [1-8]. In full mouth rehabilitation, general 
anaesthesia decreases the psychological and physi-
cal stress for all parties included namely the child, 
the parents and the pediatric dentist. However, 
there are some undesirable effects of GA, includ-
ing transient incidents of postoperative nausea and 
vomiting (PONV), dizziness, headache, and agita-
tion; or more severe complications as respiratory 
depression, respiratory arrest, laryngospasm, and  
anaphylaxis [9, 10].

Nasotracheal intubation (NTI) is considered 
the most commonly used airway management 
technique in general anaesthesia for pediatric dental 
procedures. For dental practitioners, NTI provides 
an unobstructed view and enlarges work field in the 
mouth, which consequently facilitates instrument 
insertion and handling [1]. However, NTI has some 
drawbacks which include slow recovery period and 
postoperative coughing, dysphonia and laryngeal 
pain [1, 2].

The laryngeal mask airway (LMA) is easily 
inserted and removed, though it may be a useful 
alternative to NTI in chil dren. However, for 
the experienced anaesthetist, there would be no 
difficulties in the insertion of both NTI or LMA. The 
LMA has better patient tolerance, and a lower risk 
of upper respira tory infection3 which is attributed to 
the ease of LMA insertion without using a muscle 
relaxant, especially in conditions where an adequate 
depth of anaesthesia suppresses airway reflexes. 
Postoperative complications like nausea, vomiting 
and sore throat are less frequent with the LMA 
than with NTI. Further, it was found that laryngeal 

pain during the first postoperative hours in adults 
accompanied the use of an endotracheal tube [11, 12]. 

This trial aimed to compare the LMA and NTI 
use in full-mouth dental treatment under general 
anaesthesia in terms of postoperative complications 
for the patient, and accessibility of the dental field 
for the pediatric dentist. 

MATERIALS AND METHODS

The current study was a prospective, double-
blinded, randomised controlled trial, with parallel 
arms. Informed written consent was derived from 
the legal guardians of all children who participated 
in this study.

The sample size in the current study was 
determined by a computer software PSS (the power 
and sample size calculation) to be 25 children per 
group. The variable used for sample size calculation 
were derived from a previous study [1] with a minimal 
clinical difference of 1.5, an alpha level 0.05 with 
a power of 95%. Furthermore, using (SPSS 20.0; 
IBM Corporation, USA)

Fifty children who attended Mira Dental pediatric 
unit (Cairo, Egypt) participated in the current study 
aged 3–7 years. They were recruited between 
October 2018 and January 2019 for dental caries 
treatment under GA. Exclusion criteria included 
mental retardation, pulmonary, cardiac or vascular 
disease, enlarged tonsils, and legal guardian who 
refused the participation of their children in the 
study. Participants’ parents were permitted to attend 
the beginning of the induction through a gas mask 
before the start of intubation.

Random sequence generation was performed 
by a statistician (ED). Each group comprised 25 
patients who were randomly assigned to one of the 
two groups (either NTI or LMA). Parent/guardian 
selected a dark sealed opaque envelope immediately 
before the opera tion to assign the participant to the 
designed group. A secretary (EM) in the dental 
centre implemented the randomisation process.
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Anaesthesia protocol for NTI group:

The same anesthesiologist (MA) intubated all 
patients in the NTI or LMA groups. For all children 
undergoing treatment, mask induction was carried 
out for one minute using 8% sevoflurane and 100% 
oxygen. After the loss of patient consciousness, 
an intravenous line was established by the anes-
thesiologist to administer 2 mg/kg of 1% propofol 
(Propofol-Lipuro® Germany). After selecting the 
nasotracheal tube size using ([age/4]+3.5) formula, 
NTI was done with a cuffed tube into the airway 
after lubrication with water-soluble jelly. Following 
intubation, a medical tape was used to secure the na-
sotracheal tube. After that, a pharyn geal pack 30 cm 
in length was moistened and inserted to avoid inha-
lation of blood or solid object during the operation.

Anaesthesia protocol for LMA group

The same mask induction procedures in NTI 
were performed by the same anaesthesiologist 
(MA). The laryngeal cuff was fully deflated before 
insertion. Once deflated, a water-based soluble jelly 
was used to lubricate the backside of the cuff. The 
LMA is pushed inside the child’s mouth until it 
is felt seated in the pharynx over the supraglottic 
area. Child’s weight was the determining factor in 
selecting the LMA [13]. We used sizes 1.5, 2 and 2.5 
for children weighing 5-10 kg, 10-20 kg and 20–30 
kg respectively. The LMA was inflated accord ing to 
the manufacturer’s instructions after insertion. 

For all children, no muscle relaxant was used 
in either of the two groups. Also, for all children, 
anaesthesia was maintained with 10% isoflurane in 
100% of oxygen. Fifteen minutes before the end of 
the surgery, both groups received Tenoxicam (Eipi-
co, Egypt) 0.4 mg/kg intravenously for analgesia 
and Metoclopramide (Primeperan, Sanofi, Egypt) 
0.4 mg/ kg intravenously to minimise PONV [14]. 
Patient monitoring was performed using electrocar-
diography plus noninvasive arterial blood pressure.

Dental treatment procedures

A single experienced pediatric dentist (AE 
performed all the dental procedures. The LMA 
was secured to the corner of the opposite side of 
the mouth using adhesive tape, thus making the 
planned operative side of the oral cavity accessible. 
After the pediatric dentist finished restorative 
treatment of upper and lower right quadrant, the 
anaesthetist relocated LMA to the left quadrant of 
the mouth. Meanwhile, there was no stoppage time 
in NTI group since both sides of the oral cavity are 
accessible to the dentist at all times.

Dental procedures performed included composite 
restoration for occlusal caries, stainless steel 
crowns for proximal decay with or without pulp 
involvement, endodontic procedures (pulpotomy, 
pulpectomy) and finally extraction for unrestorable 
teeth.

The deft and DMFT caries indices and the 
number of teeth treated were recorded. Further, we 
calculated the duration of both dental operation and 
anaesthesia in minutes using a stopwatch. Once 
all dental treatment was completed, and protective 
airway reflexes were regained, LMA or endotracheal 
tube was removed, and patients were transferred 
to the recovery room. Post-discharge instructions 
included rest throughout the day and an NSAID was 
prescribed for 48 hours.

Outcomes

At the recovery room, a pedodontist (P.N) 
started to evaluate patients every five minutes. The 
physical status of children recovering from general 
anaesthesia was assessed using the Aldrete system. 
Aldrete system has five categories with a score 
of 0–2 each (consciousness, activity, respiration, 
circulation, O2 saturation) thus, the maximum score 
expected is 10 [15]. Recovery time was started once 
the child arrived at the recovery room till the child 
scored ≥ nine at Aldrete system[16] and could answer 
the pedodontist.
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An expert pedodontist (P.N) who was blinded 
to the airway management technique, recorded 
postoperative discomfort. Furthermore, the 
pedodontist (P.N) recorded the following outcomes 
1-hour postoperative: dental and laryngeal pain, 
dysphonia, and PONV as binary outcomes with 
either the absence or presence of the event. Further, 
P.N telephoned the parents after 24 hours to record 
the incidence of PONV throughout. 

The satisfaction level of parents or guardians 
was self-graded on scales from (0 to 10), where 
zero is very dissatisfied, and ten is very satisfied. 
Also, the access to the oral cavity working area 
was graded by the operating pedodontist (A.E) as; 
excel lent, obstructed the view but able to operate, or 
poor access with an obstructed view. The pediatric 
dentist was not blinded to the anaesthesia technique 
being used.

Statistical analysis

Statistical analysis was performed. Kolmogorov–
Smirnov test for data normality and to test 
differences in baseline characteristic, the statistician 
used the two-sample t-tests. An 0.05 cut off level 
was used for statistical significance. Relative risk 
and 95% confidence intervals were used for binary 
outcomes. 

RESULTS

At the end of the study, 50 children participated 
with male to female ratio 1:1 and a mean age of 
4.6±1.2 years (Table 1). A flow chart represents 
the recruitment of the patients and their follow-
up (Figure 1). Baseline characteristics of the two 
groups were nearly equal, with no sig nificant 

differences (P>0.05; Table 1). Those characters 
included; age, gender, weight, deft values, and the 
number of dental procedures. 

The outcomes were divided into patient-oriented 
endpoints and dentist-oriented ones (Table 2). 
The patient-oriented parameters assessed four 
postoperative complications, namely laryngeal 
pain, dental pain, dysphonia and PONV. Besides, 
parental satisfaction following the GA was recorded. 
Meanwhile, dentist endpoints included intraoral 
accessibility for the pediatric dentist, total dental 
operating time and recovery time. 

In terms of dental pain and PONV, there was no 
statistically significant difference between LMA 
and NTI groups with a relative risk of 0.75 (95%CI 
0.3, 1.85) (p=0.54) and 0.71 (95%CI 0.26,1.95) 
(p=0.69). On the other hand, the risk of laryngeal 
pain was less in LMA compared to NTI with a 
relative risk reduction of 0.73 (95%CI 0.31, 0.89) 
(p=0.03). Further, the risk of dysphonia was less in 
LMA compared to NTI with a relative risk reduction 
of 0.77 (95%CI 0.49, 0.89) (p=0.01). As for parental 
satisfaction, there was no statistically significant 
difference between LMA and NTI groups.

Regarding dentist-oriented endpoints, NTI was 
superior compared to LMA with an excellent rating 
of 92% and 28% respectively. Moreover, the use of 
NTI reduced the total dental operation time by 23 
minutes (95%CI 14.8,31.2) (p<0.01), and this result 
was statistically significant. Meanwhile, the child’s 
recovery time was nearly similar in both groups 
ranging between 10 and 11 minutes for LMA 
and NTI groups, respectively, and this result was 
statistically insignificant. 
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TABLE (1) Demographics, operation and anaesthesia times, and deft values of the patients

Demographic and clinical characteristics NTI (n=25) LMA (n=25) P-value

Age (years) 4.5±1.2 4.7±1.3 0.11

Gender: male/female 12/13 13/12 0.81

Weight (kg) 18.7±3.5 19.8±4.6 0.23

Deft (decayed/indicated for extraction/ filled teeth) 10.2±3.7 9.8±3.4 0.13

Number of dental procedures

Pulpotomy + stainless steel crown crown 6.7±1.9 8.1±2.5  0.36

Composite restoration 0.71±0.2 1.4±0.4  0.14

Extraction 1.7±0.3 1.1±0.2  0.34

Pulpectomy + esthetic crown 3.1±0.8 3.2±0.7  0.4

TABLE (2) Comparison of LMA versus NTI in terms of patient-oriented and dentist-oriented endpoints. 

LMA, n (%) NTI, n (%) RR (95%CI) P-value

Laryngeal pain 4 (16) 15 (60) 0.27 (0.1, 0.69) 0.00*

Dental pain 6 (24) 8 (32) 0.75 (0.3, 1.85) 0.36

Dysphonia 5 (20) 22 (88) 0.22 (0.1, 0.5) 0.00*

PONV 5 (20) 7 (28) 0.71 (0.26, 1.95) 0.2

Parent satisfaction (0–10) 8.1±2.5 6.7±2.9 -1.4 (-2.94, 0.14)  0.36

Intraoral accessibility for pediatric dentist  

Excellent 7 (28) 23 (92) 0.3 (0.16, 0.57) 0.00* 

Obstructing view but able to work 10 (40) 2 (8) 5 (1.22, 20.54) 0.24 

Poor (Obstructing view and not able 
to work efficiently)

8 (32) 0 (0)   

Total dental operation time (min) 85.7±15.9 62.7±12.8 -23 (-14.8, -31.2) 0.00*

Recovery time (min) 10.1±3.7 11±2.7 0.9 (-0.94, 2.74) 0.2

Abbreviations: LMA: laryngeal mask airway; NTI: nasotracheal intubation; PONV: postoperative nausea and vomiting.
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DISCUSSION

General anaesthesia is considered a magic tool 
for the pediatric dentist in treating children with 
multiple decayed teeth. When the child’s fear, 
anxiety and involuntary movements are reduced, 
the pediatric dentist can provide better and less 
stressful dental care in a shorter time [17].  Further, 
GA separates the parents from the child. Thus, 

eliminating the parental anxiety during treatment 
which requires effort from the pediatric dentist to 
address during the dental treatment and in many 
instances, requires separating the parent from the 
child.  

Two commonly used airway management during 
GA are nasal intubation or laryngeal mask airway. 
This study compared these two techniques during 

Fig. (1) Participant flow diagram
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full mouth rehabilitation in children to discover 
their advantages and adverse effects. The outcomes 
measured were five patient-oriented endpoints and 
three dentist-oriented ones.

Patient-oriented endpoints included four 
post-operative complications as laryngeal pain, 
dysphonia (difficulty in speaking), dental pain, 
and PONV [18]. The fifth outcome was parental 
satisfaction. Laryngeal pain and dysphonia were 
significantly decreased in children receiving LMA 
as it reduces the incidence of intubation induced 
soft tissue trauma [19, 20]. It should be noted that 
LMA doesn’t require passage of a tube through 
the nasotracheal airway as NTI does. Instead, 
an inflated cuff in the LMA provides anaesthetic 
solution and protects the airway at the same time [19]. 
In previously published studies, it was found that 
the postoperative sore throat was more frequent in 
NTI when compared to LMA [21-23]. Moreover, LMA 
has previously shown to have reduced the incidence 
of postoperative voice problems [24]. Nevertheless, 
Lalwani et al., [25] found that there was no dysphonia 
after removal of either LMA or NTI in patients 
who underwent elective ophthalmological or lower 
abdominal surgery.

Meanwhile, there was no difference in postop-
erative dental pain between the two groups. Thus, 
the type of airway management during dental treat-
ment doesn’t affect the postoperative dental pain, 
which would be affected by the dental procedure 
rather than airway management persee. Further, the 
incidence of PONV was similar in NTI and LMA 
groups. Postoperative nausea and vomiting might 
be more affected by the anaesthetic drug used [26-28], 
or the type of surgery performed rather than by the 
airway management technique. It should be noted 
that all children in both groups received an anti-
emetic intravenously during the operation, which 
might explain the decreased incidence of nausea 
and vomiting in both groups. Furthermore, parental 
satisfaction was nearly similar in both groups.

In dental treatment, the tube for airway 
management in GA can be placed either through the 
nose or the oral cavity. Nasal intubation allows the 
pediatric dentist to check the occlusion following 
placement of preformed crowns [18]. Moreover, since 
the anaesthetic tube is passing through the nose, the 
oral cavity is kept clear during airway management, 
providing better visibility and accessibility for the 
pediatric dentist. This hypothesis has been proven in 
our study. The intraoral accessibility for the pediatric 
dentist was rated as excellent in 92% of NTI cases 
and 28% in LMA cases. In 40% of LMA cases, 
the pediatric dentist suffered an obstructed view 
and in 32% of the cases suffered obstructed view 
that prevented him from doing the dental treatment 
properly. In 15 cases of LMA group, the pediatric 
dentist found difficulty in placing a bite block to 
open the mouth because the tube is positioned in the 
same non-working side. Thus, the dentist worked 
without full mouth opening, which added extra 
stress due to limited space for intraoperative work 
and limited visibility.

Regarding the length of dental operation, NTI 
decreased the time needed for full mouth rehabilita-
tion in children by 23 minutes. Taking into consid-
eration that no significant difference was observed 
between the number of restorative treatments be-
tween both trial groups, we can assume that the 
LMA makes it more challenging to work within the 
mouth. The dental operation time increased in the 
LMA group because of the obstructed view and de-
creased intraoral accessibility. However, our results 
are different than those reported by Zhao et al. [12] 
where they found no difference in total operation 
time between NTI and LMA. It should be noted that 
they didn’t record the type of dental treatment re-
ceived nor their number, unlike our research which 
we recorded them. 

A previous study linked the prolonged recovery 
time of children to the use of muscle relaxant during 
the induction to facilitate tracheal intubation [29].  
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In this study, muscle relaxants were not used, and 
the child was breathing autonomously under general 
anaesthesia which might explain the shortened 
recovery time [30].

Study limitations:

The first limitation might be the short follow-up 
time frame, but that could be explained by the short 
stay of the child post-operatively in the recovery 
room. The second limitation is the wide range of self-
reported scores of pain because of the broad range of 
3 to 7 years in children included in the study.

CONCLUSION

In children who participated in the current study, 
the use of an LMA resulted in less postoperative 
laryngeal pain and dysphonia, while NTI resulted 
in better intraoral accessibility and decreased total 
treatment time significantly. Since laryngeal pain 
and dysphonia are transient postoperative complica-
tions, the choice for NTI in full mouth rehabilitation 
would be preferred because of better visibility and 
workability, resulting in quality dental care.
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