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recently.[2,3] These were notably negative outcomes of  such 
treatment such as hunger, disturbed eating, being scared/
worried and experiencing discomfort from the intravenous 
(I.V.) cannula. In spite of  all these factors, the admission of  
children in hospitals in the UK for teeth extraction using 
GA has been increased.[4] The use of  sedative drugs may be 
helpful for the management of  anxiety in certain patients.[5]

Considering the increased applications of  using GA for 
the management of  such phobic dental patients, removal 
of  teeth in children in the UK will continue to be carried 
out for the foreseeable future.[6] It is, therefore, important 
to ensure that the induction of  GA and extractions are 
achieved safely and comfortably. An association among 
preoperative dental anxiety and apprehension, anesthetic 
induction distress and postoperative morbidity has been 
established.[7] Anesthetic induction affects not only children, 
but it can also cause anxiety and stress in parents. Some 
parents become very concerned about the procedure.[8]

INTRODUCTION

Dental anxiety and fear of  dental treatment are considered 
one of  the most disturbing problems, for both the dental 
team in managing such patients and for the patient. 
Moreover, dental fear or phobia still considered a major 
obstacle to the acceptance of  dental treatment.[1] This 
kind of  phobic conditions has made management of  
such patient nearly impossible without the use of  general 
anesthesia (GA). However, the children’s experiences of  
having teeth extracted under GA have been reported 
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A B S T R A C T

Context: Anxiety and distress regarding dental treatment is a major issue for dental 
patients and can be exaggerated in pediatric dental patients. Aims: The aim was to 
investigate how different methods of induction for general anesthesia affect children’s 
distress for dental procedures such as extraction of teeth. Subjects and Methods: This 
was an observational clinical study conducted at Manchester University Dental Hospital. 
The induction of anesthesia in children was achieved with either intravenous (I.V.) 
or a gaseous induction. The Modified Child Smiley Faces Scales were completed for 
children at various times intervals. Statistical Analysis Used: There were statistically 
significant differences between the mean distress scores for the I.V. and inhalation 
groups (P values from independent t-test: P < 0.001) was applied. Results: In gaseous 
induction group, the number of children who scored severe and very severe distress 
was greater than those who were in I.V. group. Gaseous induction was used for 
23 children. Preoperatively, 56.5% children were in very severe distress, 17.4% in 
severe distress, 13% in moderate distress, 8.7% in mild distress and only one (4.3%) 
showed no distress. For I.V. induction, 11.2% children were in very severe distress, 
9% in severe distress, and 9.6% in moderate distress, 24.2% in mild distress and 
46.1% showed no distress. Conclusions: Gaseous induction anesthesia for extractions 
of teeth does produce high levels of distress than I.V. induction in children for dental 
extractions. There was no significant difference between both induction methods in 
terms of distress levels at the time of recovery and 15 min postoperatively.
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Kain, et al.,[9] described that extreme anxiety and angst during 
induction of  anesthesia is also related with an increase of  
these postoperative negative behavioral changes such as 
nightmares, separation anxiety, and aggression toward 
authority. It has been reported that children undergoing 
dental or medical techniques experience fluctuating stages 
of  distress, chiefly in the situation of  techniques where the 
experience may possibly involve pain and invasion of  child’s 
psychosomatic, psychological and physical space.[10] The 
children having a greater incidence of  caries and experience 
of  toothache are probably affected by psychological trauma 
during their treatment under GA (a common treatment 
solution is extraction of  teeth under GA) which in turn 
leads to a lifetime fretfulness and anxiety about dental 
treatment.[11] The emotional/sensitive distress generated 
by a surgical experience is intensified by the severity of  
post invasive pain.[12] Diminution of  distress is seen if  the 
child is prepared before continuing operative procedure. 
This enhances the child’s ability to cope with events which 
follow unexpected stress which, in turn, is more anxiety 
provoking and difficult to deal with than anticipated or 
predictable stress. Furthermore, progenies/kids have a 
tendency to rely on their guardians and close relatives for 
help and so as to manage with a fearful condition instead 
of  having their strategies for adapting and coping. Hence 
suggestively that parent has a significant and essential role 
to play in backing up their children through traumatic 
situations.[13]

In summary, the knowledge that a child is in severe pain, 
and there is nothing that can be done to relieve it is very 
distressing for the family, and also for medical staff.[14] 
Morbidity related with the removal of  teeth in children 
treated in GA is standard and has been accounted for as 
a component creating fear of  the dental specialist in later 
life.[15] Morbidity comprises blood loss; postoperative 
ache and distress, which can result in disliking dental or 
medical care.[16] In view of  these findings, the present 
study was planned and designed to investigate whether 
the type of  induction used for GA in children having teeth 
extraction could play a role controlling the level of  distress 
postoperatively.

SUBJECTS AND METHODS

An informed consent was obtained from all the 
parents. Patients who were unwilling to take part were 
excluded. The classification of  American Society of  
Anesthesiology I or II patients who were meeting the 
selection criteria were recruited for this study: Children 
aged 2-12 years of  age, scheduled for extraction of  
between 1 and 14 teeth and parents who were ready 
and willing to cooperate, a proper written up-to-date 

consent were included in the study. Each child received 
a weight-dosed volume of  analgesic, either paracetamol 
or ibuprofen as a minimum 1 h before administration of  
the general anesthetic agent. Topical anesthetic (Emla)® 
paste (Astra USA,Westborough, MA) to all patients 
were spread over equally on hands at least 1 h prior 
to induction. It is a routine clinical exercise. Inside a 
casualty theatre with a connected recovery chamber/
room GA was administered. All children were assigned 
to I.V. group unless the anesthetists decided that child 
was unsuitable for I.V. induction. At that point, the child 
was considered in the gaseous group I induction using 
proprofol and maintenance of  inhalational by means 
of  nitrous oxide, O2 and volatile agent as enflurane 
remained the standard anesthetic process. The airway 
was sustained with the laryngeal mask. All teeth were 
extracted with a minimum of  surgical trauma in an 
uncomplicated fashion. In the operating room, once 
the exodontia was finished, the patient was moved into 
the nearby recovery room. As the child started to make 
progress from the anesthetics, the swab was detached 
from his/her mouth. Parents were called to come and 
look after their children. Every single child was noted 
for signs of  suffering and distress and these findings 
were detailed and documented using the Modified Smiley 
Faces Scale[17] as shown in Figure 1. 

Evaluation and calculation of  distress was made pre-
surgically, on retrieval from anesthesia (on sitting up then 
speaking), and once more after 15 min. The researcher who 
made all the distress observation was skilled, qualified and 
entirely independent of  the whole process. All data was 
analyzed using SPSS Statistics for Windows, version 20 
(IBM Corp. Armonk, NY).

RESULTS

A total of  212 children were assigned to the study. Eleven 
children were excluded as they were not fit for GA on 
that day of  surgery (5 children had undiagnosed cardiac 
ailments, 3 had cold with congested nose as well as trouble 
in breathing, 1 of  the child was weighty and 2 children were 
exceptionally terrified). The total sample size, therefore, 
included 201 children.

Figure 1: Five-face scale for assessing distress in children modified 
smiley faces scale[17]
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Gaseous induction was used for 23 children. Preoperatively, 
13 (56.5%) children were in very severe distress, 4 (17.4%) 
in severe distress, 3 (13%) in moderate distress, 2 (8.7%) 
in mild distress and only one (4.3%) showed no distress. 
However, 178 children with I.V. induction were categorized 
according to their levels of  distress preoperatively into: 
20 children were in very severe distress, 16 in severe distress, 
17 in moderate distress, 43 in mild distress and 82 showed 
no distress [Table 1]. The distress levels were also compared 
at various intervals including preoperatively, postoperatively 
(at recovery) and 15 min postoperatively [Figure 2]. There 
were statistically significant differences between the 
mean distress scores for the I.V. and inhalation groups 
immediately preoperatively (P values from independent 
t-test: P < 0.001, [Table 2]). Children who had inhalation 
type of  GA induction scored higher distress scores than 
those in I.V. group. However, for inhalation group there 
were no significant differences in mean distress scores at 
postoperative and 15 min postoperative comparing with 
the I.V. group (P values from independent t-test: P > 0.05, 
0.422, 0.620, [Table 2]).

DISCUSSION

The induction of  anesthesia in the children was achieved 
with either I.V. or a gaseous induction. It is very clear that 
children who had a gaseous induction were more distressed 
compared with those who had I.V. induction. Parris et al.,[18] 
stated that the anxiety is a common emotional reaction 
to having any surgical procedure and occurs in response 
to physically threatening situations. Patients undergoing 
surgery often report the fear, worry, apprehension, and 
uncertainly. Such feelings are frequently related to anticipate 
the loss of  control and feelings of  helplessness. Some 
patients fear that they may die or never fully recover from 
the anesthesia; others anticipate significant discomfort 
and pain following the operations. Finally, Winston 
concluded from his study that patients who experience 
elevated levels of  anxiety before their surgery are more 
likely to experience anxiety, as well as physical discomfort, 
immediately after surgery.

Pediatric patients who are exceptionally anxious might 
get benefit from pretreatment of  the injection area with 
a topical anesthetic “eutectic mixture of  local anesthetics 
(EMLA)”. Pretreatment reduces the early pain that 
happens when the needle pricks the skin. In the study 
children routinely had “EMLA” placed at the clerking 
session. However, it was detected by the author that the 
anesthetists were sometimes encountering difficulties with 
some children who had no clear venous access, and the 
anesthetists were obliged to do more than one attempt to 
insert the needle through the skin. This action might have 

negatively affected the child’s psyche especially when the 
child was anxious, and the anesthetist attempted to give 
venous access in a vein where there had been no “EMLA” 
applied to the skin.

The children should always be laid supine to minimize the 
chance of  a vasovagal attack during venipuncture and to 
maximize the venous return from the extremities.[19] In the 
theatre, some young children were scared and refused to lie 
down. Their anxiety made them less likely to respond to the 
distraction tools used by nurses such as reading books and 

Figure 2: A comparison of preoperative, recovery and postoperative 
distress scale mean values in child dental patients

Table 1: Preoperative distress assessment for 
pediatric dental procedures
Distress 
scores

Intravenous induction Gaseous induction

n Percentage n Percentage

0 82 46.1 1 4.3
1 43 24.2 2 8.7
2 17 9.6 3 13
3 16 9 4 17.4
4 20 11.2 13 56.5
Total 178 100 23 100

Table 2: Comparisons between mean distress 
scores for the intravenous and inhalation 
groups preoperatively, postoperatively and 
15 min postoperatively
Distress scores Induction n Mean f-value P value

Preoperative Intravenous 90 1.38±1.51 −5.04 0
Inhalational 13 3.54±0.77

Postoperative Intravenous 90 2.00±1.25 −0.80 0.42
Inhalational 13 2.31±1.49

15 min after 
postoperatively

Intravenous 90 1.98±1.39 0.49 0.62
Inhalational 13 1.77±1.58
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the children tried to look at the anesthetist while he/she 
tried to insert the needle. As a consequence, the children 
became distressed.

Further research
It will be of  interest if  future research shifts its emphasis 
to what close relative actually do in the course of  the 
induction of  anesthesia instead of  simply focusing on 
their presence and existence. Permitting a relative/parent 
into an operation theater without significant preparation 
may be counter-productive because some parent behavior 
for instance criticism and commands, are associated with 
increased distress.

This prospective study showed that the I.V. induction for 
GA is the lesser distress than the gaseous induction before 
teeth extraction in children (preoperatively). However, 
the distress levels at the time of  recovery and 15 min 
postoperatively; there was no significant difference between 
both induction methods.
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