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Abstract
Repeat dental procedures under general anesthesia (GA) in patients with special health care
needs (SHCN) can increase anesthetic risks and consequences. This study aimed to investigate
the characteristics and predicting factors of repeat GA in SHCN patients.
The hospital records of SHCN patients who underwent dental treatments under GA during year
2005-2019 were reviewed. The difference between single and repeat GA groups were statistically
analyzed.
From 162 cases, the repeat GA rate was 29 cases (17.9%). The mean elapsed time after first
GA was 5.03±3.07 years. At baseline, negative behavior, number of pulp and periodontal treatment
needs in repeat GA group were statistically significant higher than single GA group. New caries
occurrence, poor oral hygiene and negative behavior were significantly found in repeat GA group
after 24 months of recall, although there was no significant difference in recall behavior between
groups. Reasons for repeat dental treatment under GA were dental caries (62%), surgical removal
of impacted tooth/teeth (30%) and periodontal disease (8%) respectively.
SHCN patients who initially were definitely negative behavior with distinct pulp and periodontal
treatment needs including failure of behavior and oral hygiene improvement at recall periods had
higher tendency to repeat dental treatment under GA.
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Introduction
According to the higher level of resistance
and lack of cooperation of special health care
needs (SHCN) patients, there are some unmet
dental needs that cannot accomplish by nonpharmacological
behavior
management
techniques. Dental treatment under general
anesthesia (GA) is one of the advanced behavior
management techniques that has been
recommended and widely used in patient with
SHCN,1 and the number of cases are increasing
over the recent years.2
Dental treatment under GA has numerous
of advantages such as reduce potential harm
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during routine treatment aside from fear or
anxiety of patients, and able to complete all
required treatment procedures in one visit with
superior quality. Nonetheless, some conditions
need to be compromised such as cost of
treatment, anesthetic requirements including
hospital admission in some cases and risk of
anesthetic complications.3 The attempt to reduce
the repeat dental treatment under GA should be
concerned to minimize those risks and conditions.
The repeat GA rates in general pediatric
populations were quite low (<10%)4-7 with various
factors affecting the rate reported such as
medical problem, age, type of procedure
receiving at first treatment under GA, and loss to
follow-up.8-10 In SHCN patients, the inconsistent
repeat GA rates range from 7.2-20.7% were
observed,11-14 with lack of intention to highlights
on the predicting factors of repeat GA rates and
the difference from those who underwent only
one GA. Therefore, the purpose of this study is to
investigate the characteristics of SHCN patients
who underwent the repeat dental treatment under
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GA including predicting factor(s) affecting the
repeat rates.
Materials and methods
This retrospective study was approved by
the Ethics Committee of Mahidol University,
Thailand (MU-DT/PY-IRB 2021/DT002). The
hospital records of SHCN patients at Pediatric
dental clinic, Faculty of Dentistry, Mahidol
University between January 2005 and December
2019 were collected and analyzed by a pediatric
dentist as single examiner. The intra-examiner
reliability was tested from 10% of all samples, the
Kappa value was 0.77 which was considered as
good.
The study populations were SHCN
patients at any ages who had at least one
disability; behavioral, developmental, intellectual,
physical and sensory. They all received
comprehensive dental treatment under GA by
pediatric residents under supervision of the full
time faculty staffs of Dental Hospital, Faculty of
Dentistry, Mahidol University, Bangkok, Thailand.
The preoperative assessments were carefully
performed to justify the use of general anesthesia
in dental treatment individually. The written
consent was given from the main caretaker. The
standard GA setting was arranged by the
anesthesiologist. All patients were made an
appointment for 1-week follow-up and continued
for routine recall according to their individual
caries risk level. Likewise, the preventive
program was planed based on patient’s caries
risk level at the beginning and emphasized
throughout the following visits.
The subjects were divided into two
groups; only single GA as a control versus repeat
GA group. The baseline data consisted of
demographic data; age, gender, residency area,
type of disability, dental conditions; the simplified
oral hygiene index (OHI-S) using GreeneVermillion index, 15 the decayed-missing-filled
teeth in both primary and permanent dentitions
(dmft/DMFT), behavior level (Frankl scores), 16
dental treatment needs. Repeat GA rates and
reasons for repeat GA were collected in repeat
GA group. Recall behavior, dental treatment
outcomes, OHI-S and Frankl behavior level after
24 months of recall were also compared between
groups.
Statistical Analysis: The data were
analyzed using SPSS (version 23.0. IBM,
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Armonk, NY, USA). Descriptive statistics were
analyzed and informed as frequencies and mean
± standard deviation. Pearson’s chi-squared test,
Fisher’s exact test and Mann-Whitney U test
were used to compare the difference between
control and repeat GA group. The statistical
significant level was set at 0.05.
Results
There were 162 cases of SHCN patients
who underwent dental treatment under GA during
year 2005-2019. The repeat rate was 17.9%
(n=29) for repeat GA group, and 82.1% (n=133)
for control group. The mean ages of all subjects
was 15.51±9.57 years old (ranged between 3 to
43.1 years) without a difference between two
groups. The number of male were significantly
higher in control group, while the number of
female were significantly higher in repeat GA
group (P=.008). There was no significant
difference in residency area, type of disability,
caries experience and OHI-S index between two
groups (P>.05) as shown in Table 1.

Table 1. Demographic data.
SD: standard deviation; OHI-S: simplified oral hygiene index.
†
The differences were analyzed by the Mann-Whitney U test,
whereas other demographic data were analyzed by the Pearson’s
chi-squared and the Fisher’s exact test. *Statistical significance
(P<.05).
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Nonetheless, the Frankl behavior scores
were significantly different between groups: the
high number of definitely negative and less
number of positive behavior were observed in
repeat GA group (P=.031). The treatment needs
of pulp and periodontal treatment were
significantly higher in repeat GA group (P=.038
and P<.001 respectively). The percentage of 1week recall after GA, the continued recall rate
and the regularity of recall were not significantly
different as shown in Table 2.
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only 1 case (0.62%) that underwent the highest
number (5 times) of repeat GA during 14 years of
study period.

Figure 1. Reasons for repeat dental treatment
under general anesthesia.
Table 2. Recall behavior.

*Statistical significance (P<.05).
After 24-month of first GA, the failure of
treatments was no significant difference in both
groups. New caries occurrence was significant
higher (P=.001) as well as poor level of OHI-S
index (P<.023) and definitely negative Frankl
behavior score (P<.018) in repeat GA group as
shown in Table 3.

Table 3. Outcomes of dental treatments at ≥ 24
months of recall.
OHI-S: simplified oral hygiene index. The data were analyzed by
Mann-Whitney U test. *Statistical significance (P<.05).

The reasons for repeat GA were shown in
Figure 1. The mean elapsed time after first GA
was 5.03±3.07 years. There were 3 cases
(1.85%) that repeated GA for three times and
Volume ∙ 15 ∙ Number ∙ 2 ∙ 2022

Discussion
This
study
highlighted
on
the
characteristics of SHCN patients who underwent
repeat dental treatment under GA and predicting
factors for risk of repeat GA treatment. It was
found that the repeat rate of 17.9% was lower
than 20.7% from the study of Pecci-Lloret et al.11
but higher than Mitchell et a1,12 Roeters et a113
and Bucher et al14: 7.2%, 10.2% and 11%
respectively. The possible reasons could be the
diversity of study-based country that resulted in
the varied caries experience in each country
which was rather high in our country population.
Secondly, the individual’s complexity and severity
level of disabilities that indicate for GA were
different in each study. Since this dental hospital
was not a hospital-based setting, thus the
extremely severe or complex cases were not
referred to us, and this might lead to a lower
percentage of ours. Moreover, the study period
might affect the percentage of repeat GA as well,
since a lower percentage of the repeat rates
were detected in a shorter period of study.
Comparing to the general children populations,
the repeat rate of this study was higher than the
previous findings of Kakaounaki et al4 and Rudie
et al5: 8.9% and 7% respectively. This could due
to the fact that even SHCN patients are getting
up in years, they still have high caries risk level
and poor oral hygiene that lead them to the
increasing caries experience in consequence of
their limiting conditions.17-20
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The mean elapsed time between first and
second GA in the present study (5.0 years) was
longer than the previous findings of Bucher et
al14(2.4 years) and Vertullo et al21 (2.7 years), but
was shorter than the study by Oh et al22 (8.6
years). It could be explained that the first two
studies population had lower mean ages (< 6
years) as compared to the latter study including
ours (≥14 year). This was in agreement with
Sheller et al.10 who found more risk of repeat GA
in patients that underwent first GA at very young
age. Furthermore, those two studies with shorter
mean elapsed time had included the medically
compromised patients or in the other words,
medical conditions had an influence on the
interval of repeat GA, and this was consistent
with the earlier studies.7,9
The most frequent reasons for repeat GA
were dental caries which was in accordance with
many previous studies7,11,14,21-23, followed by
impacted tooth and periodontal disease.
However, the latter two reasons seemed to be
unavoidable for the reason that surgical removal
of impacted tooth/teeth could help prevent further
complications such as pericoronitis, dental cyst
and so on. Similarly, periodontal disease that
could be prevented by improving oral hygiene
care, yet compromised host immune response
was still a crucial contributing factor as presented
in Down syndrome, and this has led to the
multiple repeat GA as presented 3 cases (1.85%)
in the current study.
The repeat GA group had significant
higher number of definitely negative behavior
than the single GA group at both pre-treatment
and after 24-month of recall, and there was no
significant improvement of behavior in repeat GA
group. Similarly, there was a significant poor
level of OHI-S with very minor improvement
including higher new caries occurrence in repeat
GA group. Failure in improvement oral hygiene
could also increase risk of repeat GA as plaque
is one of the foremost contributing factors of
dental caries. Additionally, pulp and periodontal
treatments were performed in a significant higher
number which could be attributed to the more
severe level of dental caries and periodontal
disease in repeat GA group patients apart from a
challenge of treatment’s outcome prediction.
From these results, it could be implied that SHCN
patients whose behavior were extremely negative
that could not be improved during the following
recalls with initially had increased in pulp and
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periodontal problems tend to have repeat GA.
Thus, the intensive preventive program, that
specifically develop relating to the severity level
of each SHCN patient, is suggested rather than
the universal preventive program in order to
effectively improve the oral health.
Surprisingly, the recall behavior did not
affect the repeat GA rate. There were more than
80% showed up for 1-week recall after GA. For
whom that continued the following recalls, most
of them showed up regularly or every 3-6 months
of each interval. This finding was comparable to
Guidry et al9 who found no association between
1-week recall and the needs for repeat GA.
However, it was contrary to the previous studies
which found more repeat GA rate in irregular
recall cases.10,22
The limitation of this present study was
that the socioeconomic status of the main
caretaker couldn’t be retrieved from the chart
records but it should be taken into account as it
played a key factor influencing the oral health
habits.24,25 Further study should focus on the
developing of preventive programs or tools that
could enhance the caretaker in improving of oral
health care of SHCN patients based on the
severity level of individual disability.
Conclusions
Based on the result of this study, it could
be concluded that the SHCN patients who initially
were definitely negative behavior with distinct
pulp and periodontal treatment needs had high
tendency to repeat dental treatment under GA.
Moreover, failure in behavior and oral hygiene
improvement could also lead to the repeat GA.
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