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ABSTRACT

Purpose: To compare outcomes of dental treatment under general anesthesia for special
health care need and healthy children in a population in Saudi Arabia and to determine
whether the patient medical history affects the failure rates of procedures performed
under general anesthesia. Subjects and Methods: The records for children who had
rehabilitation between 2017 and 2018 and attended the follow up visits for two years
following their general anesthesia were examined. Data regarding restoration failures
were statistically analyzed. Results: Special health care need children had significantly
more extractions (6.07+3.39) than healthy children (4.92+3.00). For special health care
need children less than 6 years of age, the composite strip crown showed 100 % failure
rate, whereas the preventive resin restoration showed the highest mean failure rate
(85.71£37.80) for healthy children. A higher significant difference was found between
mean failure rate of stainless steel crowns (21.28+22.92) among healthy children
aged more than 6 years compared to special health care need children (10.68+19.55).
Conclusion: Treatment approaches used for special health care need and healthy
children under general anesthesia differ significantly, with extraction being the most
frequently performed procedure among special health care need children and stainless

steel crown being the most commonly performed treatment in healthy children.

INTRODUCTION

The ability of pediatric dentists to treat children in a hospital setting
and provide comprehensive dental care under general anesthesia (GA)
is an imperative alternative (V. The decision to treat children under GA
is complex and takes into account the extent of treatment needed,
the patient’s behavior, medical history, and psychological health!?.
Despite the increased cost and risk of dental treatment under GA, which
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are exacerbated by longer wait times, it is considered
effective since it enables the dentist to complete the
treatment rather than defer it, and it eliminates the
likely emotional distress associated with multiple
visits or lengthy dental appointments®.

Children with special health care needs (SHCN)
may be at an increased risk for oral diseases
throughout their lives “, either because they have
impaired motor and sensory coordination, limiting
their ability to care for themselves and requiring
general care from their parents or caregivers @, or
because they have chronic diseases that predispose
them to poor oral health outcomes due to sugary
drugs,pooreating habits,and inadequate oral hygiene
practices®.Incomparison to healthy children, SHCN
children are more likely to exhibit elevated anxiety,
decreased collaboration, and mood swings, frequent
illness, numerous physician/hospital visits, family
dynamics, and maternal depression, all of which
indicate a lower degree of compliance with dental
visits . Numerous studies * ® 9 have indicated
that children with SHCN have severe unmet dental
needs. Thus, GA is a critical approach for dentists
to provide comprehensive dental management for
SHCN children without adding to their distress,
potential dangers, or, most crucially, due to their
inability to provide high-quality care in a chairside
dental setting (101D,

In theory, GA may be utilized to deliver compre-
hensive, safe, and high-quality dental care to both
healthy and SHCN patients under optimal settings,
ensuring ideal outcomes"?. Dental treatment under
GA was compared between SHCN and uncoopera-
tive healthy children in several studies (34, The
bulk of these investigations found that individuals
with SHCN required more extractions than those
who were healthy!'% 1319 Other studies indicated
much lower frequencies of pulpotomies and stain-
less steel crowns in patients with SHCN 1317 while
others reported significantly more restorative treat-
ment">19_ However, studies comparing dental treat-
ment under GA provided to healthy and SHCN
patients with respect to effect of patients’ medical
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history on the treatment outcomes are limited. This
is particularly evident in published studies from
Arab nations, particularly Saudi Arabia, where min-
imal attention is placed on whether patient medical
history has an effect on the result of dental treatment
given under general anesthesia. Thus, the purpose
of this study was to compare the patterns of den-
tal treatment performed under GA on children with
special health care needs and healthy children in a
Saudi Arabian population and to determine whether
the patient medical history has an effect on the fail-
ure rates of dental treatment performed under GA.

MATERIALS AND METHODS

This retrospective study was conducted as part
of a larger project that began with children who
received comprehensive dental care under GA
between January 2017 and December 2018 at two
tertiary government hospitals in Jeddah, Saudi
Arabia: King Abdulaziz University Dental Hospital
(KAUDH) and King Fahad Armed Forces Hospital
(KFAFH). The centers are supported by the health
ministry, and patients received treatment free of
charge. The current study conducted a retrospective
analysis of hospital records for all children who
had their rehabilitation between January 2017 and
December 2018 and attended the follow up visits
for two years following their GA. By January 2021,
a single pediatric dentist had located and evaluated
these records. The study excluded children with
missing or incomplete dental and/or medical
records, as well as those who failed to attend the
planned follow-up appointments after rehabilitation.
Children were classified into two groups based on
medical history provided by parents: healthy group
and those with physical, mental, developmental,
or sensory disabilities requiring medical treatment
were assigned to the SHCN group. Children were
then subdivided into two age groups (< 6 years or
>6 years). The research approval was obtained by
the Research Ethical Committee of the Faculty of
Dentistry in King Abdulaziz University and the
Local Research and Ethical Committee at KFAFH
(062-15).
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Demographic data, medical history, the date of
dental rehabilitation, types of treatments performed
under GA, and information on restoration failures
throughout the two-year period following GA
rehabilitation were all acquired from the children’
records. Failure was defined as a restoration that
required replacement, was fractured or dislodged, or
if the tooth required extraction due to infection, or
was linked with pulpal or dento-alveolar infection or
had recurring decay. For teeth treated with stainless
steel crown (SSC), a failure was defined as an
open margin, loose, or lost crown. Abscess, edema,
fistula, pathologic mobility were all considered to be
signs of treatment failure in teeth that had received
pulp therapy. Teeth that were remaining roots or
required extraction on the day of a follow-up visit
after being treated previously under GA were also
considered treatment failures. Absence of any of the
aforementioned failure criteria throughout the recall
visits, was considered as a treatment success.

SPSS statistics program (Statistical Package for
the Social Sciences Inc., Chicago, IL, USA) ver-
sion 20 was used to record and analyze all data.
Quantitative variables were described using mea-
sures of central tendency (mean and standard de-
viation), while qualitative variables were described
using frequencies and percentages. To determine
the failure rates of all treatment modalities, a mul-
tiple response analysis was used. The differences
between SHCN and healthy children were assessed
utilizing unpaired t-tests. To find variations in quali-
tative characteristics between children medical his-
tory and failure rates of restorative procedures, the
Chi-square test was performed. The significance
level was set at 0.05.

RESULTS

This retrospective study assessed the records of
634 children who received comprehensive dental
treatment during January 2017 to December 2018.
Out of the 634 patient records examined, 306 met the
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criteria of attending the scheduled follow-up visits
for a period of two years after their rehabilitation.
These comprised 85 (27.8%) SHCN and 221
(72.2%) healthy children. Most of the participants
were males (57.20%) and less than 6 years of age
(65.40%). Almost 44.8% of participants were from
low-to-middle income family with both mothers
and fathers having completed school (56.90%
74.80% respectively), and having 5 or less siblings
(71.60%). In regards to parental occupation, a
high proportion of participants had housewife
mothers and military fathers (77.50 % and 62.10%
respectively). The distribution of SHCN and
healthy children according to their demographic
characteristics was presented in Table 1.

Figure (1) Summarized percentages of children
who had significant medical conditions among the
SHCN group. The most common conditions were
hematological disorders (29.4%), respiratory disor-
ders (16.7%), mental retardation (11%), congenital
cardiac (10 %), immunological conditions (9%), ce-
rebral palsy (8 %) and renal disorders (8%).

The mean number of dental treatments performed
under GA was determined for the entire study sam-
ple was recoded. The most often performed proce-
dure was extraction (5.24+3.15), followed by com-
posite restoration (4.96+2.83) and SSC (4.85+2.06).
Additionally, the mean number of dental treatments
performed under GA was determined for each group
(SHCN and healthy children). Composite restora-
tions were the most frequently performed proce-
dures (4.98+2.87) in healthy children, followed
by SSC (4.97+2.02) and extractions (4.92+3.00),
whereas extractions were the most frequently per-
formed procedures (6.07+3.39) in SHCN. Preven-
tive resin restoration (PRR) was the least often
performed procedure in children with SHCN and
healthy children (1.80+0.84 and 1.40+0.52, respec-
tively). The SHCN children (6.07+3.39) had sig-
nificantly more extractions than healthy children
(4.92+3.00) (Figure 2) (P <0.05).
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Table (1) Distribution of children with special health care need and healthy children according to
demographic characteristics.

Total SHCN Children Healthy Children
Demographic variables N =306 N=85 N=221 P-value
n % n % n %

Age of the patient
< 6 years 200 65.40 51 60.00 149 67.40 023
> 6 years 106 34.60 34 40.00 72 32.60 ’
Gender
Male 175 57.20 56 65.90 119 53.80 0.07
Female 131 42.80 29 34.10 102 46.20 )
Family income
Low 64 20.90 23 27.10 41 18.60
Low to middle 137 44.80 36 42.40 101 45.70 0.19
Middle to high 64 20.90 19 22.30 45 20.30 ’
High 41 13.40 7 8.20 34 15.40
Mother’s education
Iliterate 25 8.20 8 9.40 17 7.70
School 174 56.90 45 53.00 129 58.40 0.67
University and higher 107 34.90 32 37.60 75 33.90
Father’s education
Illiterate 9 3 3 3.50 6 2.70
School 229 74.80 63 74.10 166 75.10 0.92
University and higher 68 22.20 19 22.40 49 22.20
Mother’s occupation
Housewife 237 77.50 65 76.50 172 77.80
Government sector 60 19.60 18 21.20 42 19.00 0.86
Private sector 9 2.90 2 2.30 7 3.20
Father’s occupation
Military 190 62.10 43 50.60 147 66.50
Government sector 41 13.40 15 17.60 26 11.80 0.05
Private sector 18 5.90 8 9.40 10 4.50 '
Retired 57 18.60 19 22.40 38 17.20
Number of children in the family
5 children or less 219 71.60 58 68.20 161 73.20
6 to 9 children 72 23.50 23 27.10 49 21.80 0.62
10 children or more 15 4.90 4 4.70 11 5.00

* Significant level is set at p value <0.05 using Chi square test
N: Total number of subjects, n: number of subjects in each category, SHCN: Special Health Care Need
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Types of procedures
Extraction

Stainless steel crown
Pulpotomy

Indirect pulp capping
Composite strip crown
Composite

Glass ionomer

Preventive resin restoration

Fissure sealant

Figure (2) Mean numbers of procedures
performed under general anesthesia
among children with special health
care needs and healthy children.

m Healthy
= SHCN

3] 1 2 3 4 5 6

This study evaluated the mean failure rates
of procedures conducted under GA by age group
and medical history. For SHCN children less than
6 years of age; composite strip crown showed
100 % failure rate (100.0+£0.0) whereas indirect
pulp capping showed the least mean failure rate
(26.19+£38.32). As for the healthy children, PRR
showed the highest mean failure rate (85.71+37.80)
whereas SSC showed the least mean failure rate
(24.05+£25.76). However, there were no statistically
significant differences in failure rates for procedures
performed based on medical history among children
less 6 than years of age (P >0.05).

The mean failure rate of procedures performed
under GA for children aged 6 years or more was also
investigated based on medical history. Regarding
the SHCN children, PRR showed the highest mean
failure rate (75.00+50.00) whereas SSC showed
the least mean failure rate (10.68+19.55). Among
healthy children, PRR showed 100 % failure rate
(100.0+£0.0). A higher statistically
difference was found between the mean failure
rate of SSC among healthy children (21.28+22.92)
compared to SHCN children (10.68+19.55) (Table
2 and 3) (P <0.05).

significant

Table (2) Mean failure rate of procedures performed under general anesthesia for 6 < years old group

according to medical history.

Patients

Procedures

Procedures failure rate

es of procedures Grou P-value
Typ = g N n Mean +SD 95% CI
SHCN 5 7 80.00 4472 24 .47 135.53
Fissure Sealant 0.60
Healthy 16 27 67.19 47.19 42 .04 92.33
Preventive resin SHCN 1 2 50.00 -0.00 - 041
restoration Healthy 7 10 85.71 37.80 50.76 120.67 ’
SHCN 9 41 75.78 29.36 53.21 98.35
Glass ionomer 0.36
Healthy 25 102 6247 38.69 46 .49 78.44
SHCN 31 170 45.75 32.62 33.79 57.72
Composite 0.14
Healthy 134 673 55.66 33.98 49.85 61.47
. . SHCN 5 17 100.00 0.00 100.00 100.00
Composite strip crown 0.23
Healthy 7 24 78.57 36.60 4473 112.42
. . SHCN 7 15 26.19 38.32 -9.25 61.63
Indirect pulp capping 0.69
Healthy 32 92 3245 37.46 18.94 4595
SHCN 32 118 33.16 36.87 19.87 46 .45
Pulpotomy 0.42
Healthy 126 419 27.70 33.57 21.78 33.62
SHCN 38 192 28.00 28.32 18.69 37.31
Stainless steel crowns 041
Healthy 153 758 24.05 25.76 19.93 28.16

* Significant level is set at p value <0.05 using T- test

N: Total number of subjects, n: number of subjects in each category, SHCN: Special Health Care Need
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Table (3) Mean failure rate of procedures performed under general anesthesia for = 6 years old group

according to medical history.

Patients  Procedures Procedures failure rate
Types of procedures Group P-value
N n Mean +SD 95% CI
SHCNY 12 33 59.72 44.64 31.36 88.09
Fissure Sealant 0.06
Healthy 18 40 87.04 32.62 70.82 103.26
Preventive resin SHCN 4 75.00 50.00 -4.56 154.56
restoration Healthy 100.00 0.00 100.00 100.00
SHCN 9 35 34.55 40.01 3.80 65.30
Glass ionomer 0.74
Healthy 12 35 41.11 4713 11.17 71.05
SHCN 31 134 43.15 36.11 29.90 56.39
Composite 041
Healthy 50 244 49.58 3234 40.39 58.77
SHCN 2 3 50.00 70.71 -58.31 69.31
Composite strip crown 0.42
Healthy 2 5 0.00 0.00 -
SHCN 6 14 25.00 41.83 -18.90 68.90
Indirect pulp capping 0.88
Healthy 7 12 2143 39.34 -14.95 57.81
SHCN 19 44 15.60 2991 1.19 30.02
Pulpotomy 0.25
Healthy 47 131 26.99 37.74 1591 38.07
SHCN 31 116 10.68 19.55 351 17.85
Stainless steel crowns 0.03%*
Healthy 58 291 21.28 2292 15.25 2731

* Significant level is set at p value <0.05 using T-test

N: Total number of subjects, n: number of subjects in each category, SHCN: Special Health Care Need

DISCUSSION

Given that oral health was identified as the most
prevalent unmet health care need for SHCN"®,
and a prevalence of handicapping conditions of
36.7 per 1000 children in Jeddah, Saudi Arabia'?,
it seems critical to evaluate treatment provided to
patients with special health care needs and explore
the impact of their medical history on the outcomes
and patterns of dental care provided. To expand
the sample size in this study, children undergoing
rehabilitation at two public hospitals in Jeddah were
chosen. All dental treatments were performed by the
same pediatric dentistry residents at both facilities
on a rotational schedule during their training
time and supervised by senior calibrated faculty
members. This guaranteed that both institutions used
comparable treatment protocols, procedures, and
materials, avoiding procedural bias and permitting

comparison of treatment outcomes for the goal of
analyzing the association between patient medical
history and restorative procedure outcomes.

Hematological and respiratory illnesses were
the two main underlying problems in children with
SHCN treated under GA in this study. This could
be explained by the fact that these illnesses are
becoming more prevalent in Saudi Arabia 02D,
Children with SHCN accounted for approximately
third of those treated with GA in the current trial.
Other studies %2 in Saudi Arabia revealed similar
rates (23 percent and 27.6 percent respectively).
Additionally, the majority of patients were healthy
males under the age of six. This was comparable to
the findings of a previous study “? in which boys
were found less cooperative with dental treatment
than girls. This was also confirmed another study ¥
who discovered that a disproportionate percentage
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of GA repeaters were boys, with an average age of
4.7 years at their second GA, implying that boys
mature psychologically more slowly and lack the
capacity to cope with dental treatment in the office.

In terms of the current findings, extraction was
the most often performed procedure in children
receiving GAinthis study. When treatment modalities
were compared between children with SHCN and
healthy children, a statistically significant difference
in the mean number of extractions was seen in the
SHCN children. The findings were in agreement
with preceding studies ">'?.This could be because
SHCN have a greater rate of carious lesions, either
as a result of a lack of ability in maintaining oral
hygiene or as a result of delayed access to dental
care, at which point the teeth may have deteriorated
significantly, lowering the prognosis for restoring
such teeth. This is supported by data from Saudi
Arabian studies indicating that young medically
compromised patients had a higher mean (dmft)
score when compared to healthy patients 829,
This was also validated by several international
investigations *2°29_ Nonetheless, this argument
should be carefully evaluated because our study did
not assess failures of restorations based on decayed,
missed, or filled scores, which may be considered a
study limitation.

When the mean failure rate of different types of
procedures performed under GA was compared in
this study, SSC had significantly the lowest mean
failure rates among both study groups. This is in
agreement with other studies, concluding SSC as
the most reliable restoration for treatment of caries
lesions under GA. #-39

including those cited above, reported low failure

Numerous studies ©!-39

rates of stainless steel crowns in the range of two to
eight percent. Our results supported a recent study
69 recommendation that SSC should be given strong
attention in the treatment of primary molars under
GA in children with severe caries in order to reduce
retreatment. Composite strip crowns and PRR, on
the other hand, were found to have the highest mean
failure rates among SHCN and healthy children,
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respectively, but there was no statistical significance.
This agrees with previous studies *’2? reporting
high rates of restoration failure and subsequent
need for re-treatment when assessing outcomes for
restorative procedures performed under GA. The
reason for the high failure rate observed with these
types of restorations could be due to low retention
of sealants and flowable composite resin which,
according to a prior study ¢, promotes flushing or
breakdown of the restoration, resulting in recurrent
caries. Another explanation could be attributed to a
previous study © findings, which showed that teeth
with three or more decayed surfaces had a very low
retention rate, especially in children with a high
caries risk. This could explain the significant failure
rate of composite strip crowns seen in our study.

When the study groups were further analyzed
based on age and medical history, SSC mean failure
rates among healthy children were shown to be sig-
nificantly higher than SHCN children aged 6 years
or more. SSC failures might be due to failures of
associated pulpotomies where the mean failure rate
of pulpotomies among healthy children was also
higher compared to that in SHCN in the same age
group, though the difference was not statistically
significant. The reduced failure rate of SSC among
SHCN was most likely due to dental discretion dur-
ing GA, when this group of children was presented
with higher caries activity or badly broken teeth, the
decision was made to extract rather than restore to
minimize any failure consequences after the GA.
This was obvious in the current study by the higher
number of extractions done among SHCN children
compared to healthy children.

In this study, PRR placed in SHCN and healthy
children aged 6 years or more, were found to have
the highest failure rates but the differences were
not statistically significant. This could be because
individuals who require general anesthesia have
a higher caries risk and are more likely to acquire
new and recurrent caries (V. This, in addition to
high-calorie, fermentable-carbohydrate meals and
oral hygiene constraints, could contribute to the
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failure rates of such preventive treatments. This
was confirmed by one study reporting that 8.5% and
18.8% of the children required further GA at 6 and
12 months respectively due to recurrent caries ©9.

The study findings indicated that composite
strip crowns in SHCN had the highest mean failure
rate in the younger age group (less than 6 years).
This was consistent with the findings of a prior
research®”, who reported that more than half of strip
crowns placed in the full primary dentition under
general anesthesia failed. Additionally, the study
findings supported the results of a previous study®?
where composite restorations and composite strip
crowns had the highest failure rates. This could
simply be because children who have a high
caries risk and have been recommended for GA
typically have higher subsequent caries rates .
Another possible explanation is that the lifetime
of restorations is dependent on a variety of factors
including material properties, operator ability,
and patient characteristics®®. SHCN patients may
face additional problems, such as poor nutritional,
oral, and behavioral habits that contribute to
caries development and subsequent failure®49,
Additionally, this group of patients may have
difficulty attending some recall visits following
the GA !V, which may contribute to the composite
strip crowns’ higher failure rate when compared to
healthy patients. The study results also revealed that
healthy children had a greater failure rate with PRR
restorations than SHCN children, however there
were no statistically significant differences, which
could be related to patients’ attitude following the
GA. This highlights the importance of dentists
collaborating on a health-promoting approach that
could extend the duration of treatments for both
SHCN and healthy children.

Every dental restoration that is dependent on the
integrity of the dental enamel has a higher risk of
failure than full coverage restorations“'“#?. How-
ever, while a failed restoration can be retreated in
healthy children with minimal impact on their over-
all wellbeing, the condition may be distressing for
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a chronically ill child and may demand additional
medical intervention ¥, Thus, proper treatment
planning that takes into account the patient’s under-
lying medical conditions, the outcomes of various
treatment procedures, and the appropriate selection
of restorative materials is critical to ensuring the de-
livery of high-quality dental services to SHCN and
avoiding the need for repeat dental general anesthe-
sia. In light of the above, it is necessary to acknowl-
edge this study’s shortcomings. The sample was un-
evenly distributed with 221 healthy children and 85
SHCN. The individual disabilities included in the
SHCN group were not assessed separately, though
similar sample characteristics were observed in an
earlier study ©”. Although factors such as dexter-
ity in maintaining adequate dental hygiene may
affect the failure rate of restorations, these aspects
were not included in this study. Due to the fact that
subsequent caries beneath the restorations and as-
ymptomatic periapical lesions cannot be diagnosed
clinically, the failure rates may be underestimated.
Future studies involving a large number of patients
and institutions may aid researchers in gaining a
better understanding of the factors affecting treat-
ment outcomes. Additionally, because the findings
are limited to Jeddah, future research in other Saudi
locations are recommended to ensure that the find-
ings are representative of Saudi children having GA
for dental treatments.

CONCLUSION

The study findings indicate a considerable dif-
ference in the treatment approaches used for SHCN
and healthy children under GA, with extraction be-
ing the most frequently performed procedure on
SHCN children and SSC being the most frequently
performed procedure on healthy children. Compos-
ite strip crowns and PRR restorations are less du-
rable, whereas SSC restorations are more reliable.
Restorative failures are common in both SHCN and
healthy patients after comprehensive dental treat-
ment under GA in both SHCN and healthy patients.
The failure rate of restorations treated with GA is
comparable in healthy and SHCN patients.
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RECOMMENDATION

Following GA rehabilitation, it is necessary to
place a greater emphasis on oral health education
and prevention initiatives. To provide a favorable
outcome for patients with SHCN and healthy indi-
viduals treated under general anesthesia, the treat-
ment approach must be well-formulated and ex-
ecuted. Parents and caregivers should be educated
about the likelihood of restorative failure following
their children’s rehabilitations and encouraged to
participate in dental disease prevention. All patients
should have a specific maintenance strategy follow-
ing their rehabilitation, designed in consultation
with their guardians. This strategy may include re-
ducing sugary snacks, applying fluoride, and adher-
ing to a more regular recall schedule.
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