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Objective: The purpose of this study was to perform a comprehensive audit of dental treatment provided to
special needs patients (SNP) under general anesthesia (GA) over a ten-year period. Study design: Special
needs patients who received dental treatment under GA as an in-patient at Queen Mary Hospital, Hong Kong
SAR during the time period January 2002 and December 2011 were included in the study. The study population
was divided into three groups, based on age (<6years, 6-12 years, >12 years). One-way ANOVA was used
to evaluate the effect of “age group” on duration of treatment, post-recovery time, treatment procedures
and utilization of different restorative materials. Kappa statistics were used for intra-examiner reliability.

Results: A total of 275 patients (174 males and 101 females) were included in the study. The mean age of
the patients at the time they received GA was 12.37+10.18 years. Dental procedures performed were mostly
restorative in nature (47%,). The >12 years group had significantly shorter treatment duration (p<0.05). No
significant difference in post-operative recovery time was observed among the three age groups (p>0.05). The
<6 years group received significantly less preventive, but more restorative procedures (p<0.05). Significantly
fewer extractions were performed in the 6-12 years group (p<0.05). The use of composite restorations was
significantly higher in the <6 years group; while amalgam restorations were more frequently used in the
>]12 years group (P<0.05). Stainless steel crowns were more frequently employed in SNP under 12 years
of age (p<0.05). Intra-examiner reliability was good (k=0.94). Conclusions: Most of the dental procedures
performed under GA on SNP were restorative procedures. For children less than 6 years of age, had longer
treatment time under GA. Composite restorations and stainless steel crowns were more frequently used in
the primary dentition and amalgam restorations were more frequently employed in the permanent dentition.
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INTRODUCTION

ccording to the American Academy of Pediatric Dentistry,

any physical, developmental, mental, sensory, behavioral,

cognitive, or emotional impairment or limiting condition
that requires medical management, health care intervention, and/or
use of specialized services or programs are included under special
health care needs.! The proportion of medically compromised chil-
dren and those with developmental disabilities who survive are
increasing and these children remain at high risk of development
of dental caries and periodontal disease.” It has become a common
practice to provide dental treatment for special needs patients(SNP)
as soon as possible to improve their oral health status, which is also
important for their general health and long-term welfare.

Dental treatment under general anesthesia (GA) may become
necessary for SNP, when other behavioral management techniques
have attempted and failed.**. The provision of dental treatment
under GA for SNP is to establish and maintain a state of cooper-
ation, where the patient is able to receive dental assessment and
treatment safely and successfully.? Treatment under GA provides
immediate relief of pain for the patients and offers the opportunity
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for all necessary work to be undertaken in one setting.’ It has been
reported that there is an increasing number of SNP receiving dental
treatment under GA over the recent years.®

Dental treatment under GA for SNP requires an assessment
of the patient from a medical and a dental point of view.” The
medical assessment includes review of the patient’s past medical
history, past and current medications. The dental evaluation entails
obtaining enough information concerning dental abnormalities to
justify the provision of dental treatment under GA. The provision of
dental treatment under GA in the hospital-based setting allows for
many positive outcomes.*'*These include comfort and convenience
for the patient as well as the dentist, ease of scheduling and often a
significant cost savings for the patient as well as cost efficiency for
the dentist. This treatment approach should never be looked at as a
negative experience for the patient. The provision of routine dental
treatment for SNP is renowned to be more difficult than normal
patients. Special needs patients require more attention in the provi-
sion of dental treatment, which is not easy to ensure since it depends
on the collaboration and agreement of the physician, dentist, and the
parents/care giver of the patient. Furthermore, it is mandatory for
some patients to receive dental treatment under GA, because of their
lack of cooperative behaviour.

Comprehensive dental treatment is the most important goal for
SNP, when performing treatment under GA.*However, very few
studies have described the dental treatment provided to SNP under
GA.""> The purpose of this study was to produce a retrospective
audit of dental treatments provided to SNP under GA. This study
aimed to test the hypothesis that the dental treatment procedures
provided to the SNP under GA would be the same for all age groups.

MATERIALS AND METHOD

The records of SNP who received dental treatment under GA
as an in-patient at Queen Mary Hospital, Hong Kong SAR during
the time period between January 2002 and December 2011 were
collected. The dental treatment were provided by the postgraduate
students and teaching staff from the discipline of Pediatric Dentistry,
Faculty of Dentistry, University of Hong Kong.

This is a retrospective study of dental treatments performed
under GA in SNP. Following a washout period of 2 weeks, after
obtaining the complete details, 10% of the patient records were
randomly selected to evaluate the intra-examiner reliability. All
SNP who received comprehensive dental treatment under GA, were
reviewed at the Pediatric Dentistry Clinic, Prince Philip Dental
Hospital with complete records was included in the present study.
Patients were excluded from the study if the records were incom-
plete, had repeated GA, cleft lip and/or palate, treated by other
disciplines or they did not attend post-operative review at Prince
Philip Dental Hospital.

All SNP were either referred by general dental practitioners,
special needs schools or they were brought to the Pediatric
Dentistry Clinic of the Prince Philip Dental Hospital, Hong Kong
SAR by their caregivers. The patients were usually attended by the
Junior House Dental Officers. At the first screening appointment,
the patient’s chief complaints, history of present complaints, past
medical and dental histories were taken, followed by clinical and
radiographic examinations. Panoramic radiographs, bilateral bite-
wings and upper anterior occlusal radiographs were routinely taken
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if necessary, depending on the level of cooperation of the patient. A
provisional treatment plan was formulated for the patient following
discussion with the teaching staff and parents. The different behav-
ioral management options and the risks and benefits of each option
were explained to the parents. For those cooperative or potentially
cooperative SNP patients, they would be placed on the waiting
list for treatment by the postgraduate students in the SNP session.
However, for those uncooperative SNP or those whom other behav-
ioral management techniques had been attempted and failed, they
were then placed or transferred to the waiting list for dental treat-
ment under GA at the Queen Mary Hospital.

A detailed oral examination was performed following successful
intubation of the patient and correlated to the radiographic findings,
if available. No additional radiographs were taken at the oper-
ating theatre. In general, the operative procedures were routinely
performed under rubber dam isolation; while tooth extractions were
performed after all the restorative treatment had been completed.
Local anesthetic solution (2% lidocaine with 1:100,000) were used
for tooth extractions. The extractions sites were routinely sutured.
The duration of treatment is the total time taken for provision of
dental treatment under GA. The time utilized for anesthetic tech-
nique was not included in the duration of treatment. After completion
of the dental treatment, the patient was transferred to the adjoining
recovery room and kept under observation until full recovery from
anesthesia. The post-operative recovery time include from the time
the patient entered the recovery room to the time patient left the
room for the ward. If no complications rose from GA, then the
patient would be discharged on the same day following the opera-
tion. If the patient was found to have any complications, he or she
would be kept under observation until the vital signs were stable.
The patient was usually reviewed two weeks post-operatively back
in the Prince Philip Dental Hospital.

Details of the patient’s clinical records were obtained, which
included name, date of birth, gender, age, and Prince Philip Dental
Hospital folder number. Information collected prior to GA included
patient’s medical condition, reason for dental treatment under GA,
clinical diagnosis, date of dental treatment under GA, types of intu-
bation, duration of dental treatment and types of dental treatment
provided. Information collected after GA included post-operative
recovery time and post-operative complications. For the purpose
of comparison among different age groups, the treatment proce-
dures were classified as preventive (scaling and fissure sealants),
restorative (amalgam, composites resin, glass ionomer cements and
stainless steel crowns), pulp therapy (pulpotomy and pulpectomy
for primary teeth and pulpotomy for permanent teeth), root canal
treatment (for permanent teeth), simple tooth extractions, surgical
procedure (surgical removal of canines and supernumerary teeth,
biopsy, cyst removal, gingivectomy, frenectomy, and foreign body
removal) and tooth slicing. Computer print outs, which contain all
the details for the study, were carefully screened.

Data were analyzed using the SPSS (Version 20.0, Chicago, Illi-
nois) software. One-way ANOVA was used to examine the effect of
“age group” on the treatment duration, post-operative recovery time,
number of treatment procedures and utilization of different restor-
ative materials. Post hoc multiple comparisons were performed
using the Tukey-Kramer method at o = 0.05. Kappa statistics were
used to assess the intra-examiner reliability.
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RESULTS

A total of 275 SNP patients (174 males and 101 females) that
had received dental treatment under GA at Queen Mary Hospital
between 2002 and 2011 were included in the final analysis. The
intra-examiner reliability was good (K=0.94).The distribution of
SNP based on their medical conditions is shown in Figure 1. Over
60% (172) of the patients had central nervous system diseases.
Twelve percent (32) of the patients had cardiovascular diseases and
30 (11%) had syndromes. The mean age of SNP at the time they
received treatment under GA was 12.37+10.18 years, with a range
from 2.49 to 50.04 years.

Figure 1. Distribution of special needs patients based on their
medical conditions.
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The SNP were divided into three age groups: <6 years, 6-12
years and above 12 years to make them representative of the
primary (<6 years), mixed (6-12 years) and permanent dentitions
(>12 years).Based on age the distribution of the SNP were groups
is 36% ((<6 years), 32% (6-12 years), and32% ((>12 years) respec-
tively. No statistically significant difference was observed between
genders across the different age groups. The most common reason
was dental caries (86%), followed by scaling (5%) and minor
surgical procedures (3.6%). One hundred and seventy-two patients
(62%) were treated as elective basis; while a hundred and three
(38%) as emergency.

The intubation for GA was performed either nasally or orally.
Nasal intubation was used for 94% of the patients. The mean dura-
tion of dental treatment was 115+55 minutes, ranging from 8 to
339 minutes and was directly related to the complexity of dental
treatment provided. The >12 years group had significantly shorter
treatment duration than the other two age groups (P<0.05) (Table
1).The mean post-treatment recovery time was 41420 minutes, with
a range from 5 to 175 minutes (Table 1). No significant difference
in post-operative recovery time was observed among the three age
groups (P>0.05). Thirty-nine patients (14%) experienced post-oper-
ative complications. One patient had laryngospasm and one patient
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had severe gingival inflammation around the stainless steel crowns.
The rest of the patients mainly complained about post-operative
pain, nausea and discomfort.

A total of 3,217 treatment procedures were performed in the
SNP under GA over the ten year period, of which 629 (20%) were
preventive procedures, 1,506 (47%) were restorative procedures,
234 (7%) were pulp therapy, 811 (25%) were simple extractions,
37 (1%) for root canal treatment, surgical procedures and tooth
slicing. Majority of the procedures performed under GA was restor-
ative in nature (Table 2). The mean number of restorative treatment
procedures per child was 5.48. The majority was composite resin
restorations 923 (61.3%), followed by stainless steel crowns 418
(27.8%), glass ionomer restorations 84 (5.6%) and amalgam 81
(5.4%). The second most common dental procedure under GA
was extraction, with a mean of 3.0 extractions per patient. This is
followed by preventive procedures with a mean of 2.3 treatments
per patient (Table 2).

The mean number of treatment procedures for each age group
is shown in Table 3. The <6 years group received significantly less
preventive procedures than the other two age groups (p<0.05). The
use of restorative procedures was significantly higher in patients
with primary dentition than patients with mixed or permanent denti-
tions (p<0.05). Pulp therapies include pulpotomy and pulpectomy
for primary molars and pulpotomy in permanent molars. There was
a significant greater use of this procedure in patients in the primary
and mixed dentition stages (p<0.05). The number of extractions was
significantly lower in the mixed dentition stage, when compared to

Table 1. Treatment duration and post-operative recovery time
of patients treated under general anesthesia by age
group.

Time (min) Age group

<6 years 6-12 years >12 years

Treatment duration  125.5£50.992 113.8£49.12 103.8+66.0°

Post-operative

) 42.9+27.92
recovery time

40.9+21.82 41.7¥21.0°

Values are means + standard deviation. Groups identified by different
superscripts were significantly different (p<0.05).

Table 2. Treatment procedures performed under general
anesthesia from 2002 to 2011.

Mean
Treatment Number of Percentage = number of
Procedures procedures (%) procedures
per patient
Preventive 629 19.55 2.8
procedures
Restorative 1,506 46.81 5.48
procedures
Pulp therapy 234 7.27 0.85
Extractions 811 25.21 2.94
Surgical procedures 16 0.50 0.58
Root canal 8 0.25 0.03
treatment
Tooth slicing 13 0.40 0.05
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Table 3. Number of procedures by age group.

Age group
Treatment <6 years 6-12 years >12 years
Procedures y y y
Preventive 124£1.65° 278+260° 2.98+3.52°
procedures
Restorations 7.60£4.10° 4.77+3.00° 3.98+4.34
procedures
Pulp therapy 1.45+1.972 0.98+1.632 0.03+0.24°
Extractions 3.01£2.92@ 1.02+1.63° 2.54+3.32°
Surgical procedures 0.06+0.24°® 0.06+0.232 0.06+0.23
Root canal treatment - 0.05+0.212  0.05%0.21°
Tooth slicing 0.08+0.272 0.06+0.23@ -

Values are means +* standard deviation. Groups identified by different
superscripts were significantly different (p<0.05)

Table 4. Number of restorative procedures by age group.

Age group
Restorative <6 years 6-12 years  >12years
Procedures y y y
Amalgam restorations -2 0.10+£0.372 0.82+1.60°

Composite restorations  4.79+3.54 @ 2.67+2.24°> 2.64+2.98°

Glass ionomer

0.35£1.342 0.10+0.432@ 0.46+1.40°
cements

Stainless steel crowns  2.46+2.382 1.89+2.402 0.06+£0.28 °

Values are means + standard deviation. Groups identified by different
superscripts were significantly different (p<0.05).

the primary and permanent dentition stages (p<0.05). No significant
difference was observed in the treatment rate of root canal treat-
ment, surgical procedures and tooth slicing across the three age
groups (p>0.05).

Mean number of restorative procedures by age group is shown in
Table 4. The use of amalgam restorations was significantly higher in
the patients with permanent dentition than patients with primary or
mixed dentitions (p<0.001). The number of composite restorations
was significantly higher in the patients in the primary dentition (<6
years), when compared to the other two age groups. The use of
stainless steel crowns was significantly higher in the patients with
primary and mixed dentitions (p<0.001). No significant difference
in the number of glass ionomer restorations was observed across the
three age groups.

DISCUSSION

In the present study, the SNP who had received dental treatment
under GA for the ten-year period were classified into 11 groups
based on their medical conditions for better understanding of the
study population. It has been stated that the pattern of dental treat-
ment of the SNP under GA, may be influenced by the underlying
medical cause.'®Among them, over 60% of the patients presented
with neurological and neuromuscular disorders, 12% with cardio-
vascular problems and 11% with different syndromes. It is very
difficult to draw a standard classification for the SNP patients. In a
meta-analysis of SNP who had received dental treatment under GA,
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Stankova et al'* divided their study population into 14 groups, based
on their medical diagnoses. In their study, more no of patients were
those with anxiety, followed by patients with neurological problems
and cardiac problems. In contrast, studies from Spain'” and Mexico*
reported that the most commonly treated SNP patients were those
who were intellectually disabled, followed by patients with cerebral
palsy and Down syndrome. However, it has been suggested that
ethnicity, demographics, and treatment facilities oblige an important
role in every study for the variations in distribution of patients based
on the diagnosis*.

Special needs patients presenting with signs and symptoms from
their dental conditions or at high-risk medical conditions were given
priority for emergency dental treatment under GA. In our study, 38%
of the patients were treated as an emergency basis, where pain and
facial swelling arising from dental caries were the most common
reasons. Examples of SNP with high-risk medical conditions are
patients with congenital heart diseases, waiting for surgery to repair
the cardiac defect and those with compromised immune system. Two
recent studies from Canada reported the importance of prioritization
of elective dental treatment under GA.'®" Casas et al'*developed a
system to prioritize operating room booking for children requiring
elective dental treatment, based on the medical and the dental
risks of the patients and they demonstrated improved timeliness of
treatment for urgent cases and the effects of additional measures
taken to reduce the waiting list.The gender disproportion observed
in our study (174 males and 101 females) has also been reported
in previous studies.'"'%132022Conversely, some studies reported a
predominance of females in their study population.””'*However, it has
not been clearly explained in these studies why males consistently
outnumbered the females. Over one-third (100) of the SNP who have
received treatment under GA belonged to <6 years group and more
than 60% of the patients were less than 12 years of age. Similar age
distribution had been reported in a study on dental service utilization
rate among disabled children in Singapore.?

Nasal intubation is a commonly performed procedure for dental
treatment under GA.% Most of the anesthetists prefer nasal intuba-
tion for surgeries to be performed in the oral cavity.>* It provides good
access to the mouth; while maintaining a clear airway for the patient.
In our study, 94% of patients received nasal intubation and only 16
patients went through oral intubation, of which 12 patients were elec-
tively intubated through the mouth and four because of nasal obstruc-
tion. The findings were in agreement with a previous study, where
97.5% patients were possible with nasal intubation.” Information on
the duration of dental treatment under GA is also very important. The
knowledge of operating time will allow optimal utilization of theatre
time.?*Significant difference in duration of treatment was observed
among the different age groups. The <6 years group utilized more
operating time. This could easily be explained as dental treatment
for patients from this age group was mainly restorative in nature, as
reflected by the higher mean number of restorative procedures and
hence, the longer treatment time. The mean duration of treatment
was 115 + 55 minutes, with a range between 8 and 339 minutes.
Five percent of the cases were completed before 30 minutes; while
two cases were extended beyond 5 hours. This is similar to findings
reported in a previous study,** where 4.5% cases were completed
before half an hour. The post-treatment recovery time was fairly
constant across all age groups.
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The treatment rates for preventive procedures, restorative proce-
dures, pulp therapy, extractions, surgical procedures, root canal
treatment, and tooth slicing were 2.28, 5.48, 0.85, 2.94, 0.58, 0.03,
and 0.05, respectively. These findings were different to an earlier
study from Hong Kong.’The study population of the previous study
consisted of both healthy children and SNP and the mean age was
76.3 £+ 43.2 months. The reported treatment rates of the previous
study were 5.37, 0.33, 4.17 and 0.25 for restorative, pulp therapy,
extractions and tooth slicing. The treatment rates for pulp therapy
were slightly higher in present study; while treatment rates for
extractions and tooth slicing were higher in the previous study.
Results from our study showed that a more conservative treatment
approach has been adopted for the SNP in our Hospital.

In our study, the treatment rates for restorative procedures
performed under GA for SNP were higher than all other procedures.
This treatment approach was similar to several previous studies on
SNP.3!1141527 Roeters and Burgersdijk® reported an average of 5.2
restorations and 3.8 extractions performed for each patient in 215
mentally handicapped patients. In another study of 121 patients with
systemic diseases and developmental disorders, the treatment rates
for restorative procedures and extractions were 7.6 and 2.2, respec-
tively.”® Our study, however, was in contrast to an earlier study,
which reported higher treatment rate for extractions when compared
to other treatment procedures.?

The patients in the <6 year group received more restorations,
when compared with other age group of patients. This is in contrast
to a recent study, which reported more extractions (7.5) than restor-
ative procedures (1.52) were being performed in 281 patients with
5 years of age.'* An earlier studies on dental treatment under GA
for handicapped patients also reported more extractions than resto-
rations.?®? It was evident from our study that the restorative treat-
ments was frequently performed than extractions. Patients from 6
-12 years age group were in mixed dentition. Natural exfoliation
of primary teeth was the main reason for the lower extraction
rate observed in this group. However, patients from the 6-12 and
>12 years group required more preventive procedures, including
scaling and fissure sealant application to maintain their oral
hygiene and prevent development of caries in the newly erupted
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first and second permanent molars. Nunn and her co-workers?
reviewed patients treated under GA over a ten year period and
suggested very aggressive approach to preventive dental care for
patients undergoing dental treatment under GA. Moreover Peretz
and Gluck*® opined that preventive measures might successfully
arrest caries lesions, which could avoid invasive procedures and
dental treatment under GA.

The usage of amalgam restorations was higher in the older
SNP patients (>12 years). This age group received 81% of the total
amalgam restorations. The number of composites per patient was
higher in the <6 years group. The results from our study showed
that composite were commonly used to restore carious primary
teeth; while amalgams are used in the permanent teeth. It has been
reported that composites restorations showed two to three times
higher failure rate than amalgam restorations in permanent molars
in 8 years’ period.>'Contrarily, Raskinco-workers® reported that
40-50% of amalgam restorations required further treatment in 10
years. The usage of amalgams in permanent teeth with relatively
higher success rate was justified by the outcomes of these studies.

As the treatment procedures were different for the three age
groups, our null hypothesis was rejected. Our study was a retro-
spective study; only patients with complete records were included.
There were 11 heterogeneous groups of patients included in our
study; hence, we cannot generalize the findings from the study. The
number of patients being treated over the years during our study
period was not consistent. Further studies are recommended to
assess the clinical outcomes of the dental treatment provided to SNP
under GA. Based on our study we concluded that disparities existed
for the treatment procedures and type of restorations placed under
GA among the three age groups of SNP. Most of the dental proce-
dures performed under GA on SNP were restorations, followed by
extractions and preventive procedures. For children less than 6 years
of age, the treatment procedures were mainly restorative in nature
and they had longer treatment time under GA. More preventive
procedures were provided for patients in the mixed and permanent
dentitions. Composite restorations and stainless steel crowns were
more frequently used in the primary dentition and amalgam resto-
rations were more frequently employed in the permanent dentition.
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