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Abstract: Background: This retrospective study aims to analyze the age, gender, and systemic disease
status of children and adolescents treated under general anesthesia and sedation, identify the types
of pediatric dental treatments performed, and evaluate possible associations with systemic diseases.
Methods: The study included 464 children and adolescents aged 3-16 who received dental treatment
under general anesthesia and sedation at a university hospital between 2023 and 2024. Demographic
and clinical data were obtained from patient records and archives. Data analysis was conducted using
the R programming language. Mann-Whitney U, Chi-square, and Fisher’s Exact tests were used for
statistical comparisons (p<0.05). Results: The highest treatment rates were observed in 5-year-olds
(28.23%) and 6-year-olds (26.29%). The gender distribution was 43.3% girls and 56.7% boys, with a
systemic disease prevalence of 23.9%. The most common conditions were autism (9.5%), mental
retardation (2.2%), and epilepsy (1.5%). Based on American Society of Anesthesiologists (ASA)
classification, 75% of the children were ASA 1, 23.9% ASA 2, and 1.1% ASA 3. Systemic disease
showed significant associations with both median age (p<0.001) and gender (p=0.046). Composite
restoration was the most common treatment (42.47%), followed by tooth extraction (25.24%),
pulpotomy (13.65%), and stainless steel crowns (10.81%). Fissure sealants and extractions were
significantly more common in children with systemic diseases (p<0.001), while stainless steel crowns
and pulpotomy were more frequent among healthy children (p<0.001). Conclusions: This
retrospective study evaluated the distribution of pediatric dental treatments performed under
general anesthesia and sedation, as well as the influence of systemic diseases on treatment
preferences. Fissure sealants and tooth extractions were more frequently performed in children with
systemic diseases, while stainless steel crowns and pulpotomy were more common in healthy
individuals. Multidisciplinary planning is essential in pediatric dental treatments requiring general
anesthesia, and there is a need for comprehensive studies with long-term follow-up.

Keywords: General Anesthesia; Systemic Diseases; Early Childhood Caries; Non-Cooperative; ASA
Classification; Pediatric Dental Treatments

1. Introduction

Dental caries is considered one of the most common chronic diseases worldwide [1], and
untreated dental caries are known to affect approximately 0.62 billion children globally [2].

Early Childhood Caries (ECC) is defined as the presence of one or more decayed (cavitated or
non-cavitated lesions), missing (due to caries), or filled tooth surfaces in any primary tooth in a child
under six years of age. It is one of the most frequently encountered conditions in children and is
considered a chronic and infectious disease [3, 4]. ECC is an infectious condition that progresses
rapidly in primary teeth and causes tissue loss; therefore, a comprehensive and effective treatment
process is required to control dental pain and prevent the development of caries [5].

Delays in dental treatment can lead to the development of pain and infection in children,
resulting in disruptions in nutrition and sleep patterns, increased school absenteeism, and
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interference with daily activities. This situation negatively affects not only the physical health of
children but also their psychosocial well-being, leading to a significant decline in the quality of life
for both the children and their parents [6]. In pediatric patients, anxiety and lack of cooperation pose
significant challenges in diagnosis and treatment processes. In dental practice for these patients, non-
pharmacological behavior guidance techniques supported by local anesthesia are commonly used. In
pediatric dentistry, both pharmacological and non-pharmacological methods are frequently
employed to ensure treatment continuity [7, 8]. However, due to the young age of the children and
lack of cooperation, sedation or general anesthesia is often required [9].

General anesthesia is a state in which patients lose the ability to respond to verbal commands
and protective reflexes, cannot react to painful stimuli, and experience a temporary suppression of
consciousness [10]. Before the operation, patients should be evaluated by an anesthesiologist in terms
of existing illnesses, medication history, and the necessity of the procedure. The decisions made
during this process should be shared with the patient and their parents, and patients should be
classified according to the American Society of Anesthesiologists (ASA) criteria. Those in ASA 1-2
groups are suitable for sedation and general anesthesia, while anesthesia should only be applied
under special conditions for those in ASA 3-4 groups [11].

The American Academy of Pediatric Dentistry (AAPD) recommends general anesthesia not only
for cases of Early Childhood Caries (ECC), but also for patients with physical, emotional, mental, or
medical disabilities; cases where local anesthesia cannot be applied; patients who are uncooperative
due to excessive fear or anxiety; treatments requiring surgical intervention; patients in whom the risk
can be reduced with sedation or anesthesia; and for urgent and comprehensive treatment cases [12].

Despite its high cost, the need for an experienced team and equipment, and the risks of mortality
and complications, general anesthesia is preferred because it enables successful treatment in a single
session in appropriately indicated patients, does not require patient cooperation, and improves
quality of life [13, 14]. The dental treatment plan for patients requiring general anesthesia may include
restorations, pulp therapies, tooth extractions, surgical procedures, and preventive applications [15].

This retrospective study aims to analyze the age, gender, and medical information of non-
cooperative healthy children or children/adolescents with medical problems or disabilities who
underwent dental treatment under general anesthesia, and to identify and evaluate the types of
dental treatments performed under general anesthesia and sedation.

2. Materials and Methods
2.1. Study Design and Ethical Approval

For this study, ethical approval was obtained from the Local Ethics Committee of the Faculty of
Dentistry, Dicle University, in accordance with the Declaration of Helsinki (Date: 25.09.2024, Protocol
No: 2024-23). In this retrospective study, archived data from pediatric patients who applied to our
faculty were used, and routine informed consent forms allowing the use of pre-treatment records in
scientific studies were obtained.

2.2. Sample Size Calculation

Based on the archived records, approximately 500 pediatric patients received dental treatment
under general anesthesia and sedation between February 2023 and August 2024. Assuming a 95%
confidence interval and a 5% margin of error, the minimum sample size was calculated as 218 using
the parameters mentioned. The sample size calculation was performed using Raosoft’s sample size
calculator (http://www.raosoft.com/samplesize.html).
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2.3. Data Collection

In this retrospective study, archived general anesthesia files and patient records from the
faculty’s medical software system were reviewed for patients treated under general anesthesia.
During the examination process, patients were evaluated intraorally, extraorally, physically,
systemically, and mentally, and it was decided whether they should be treated under general
anesthesia or sedation. Routine hematological tests (hemogram) were requested from patients
planned for treatment, and additional investigations were conducted if deemed necessary. Patients
were referred to the Department of Anesthesiology and Reanimation for consultation. Prior to
general anesthesia, detailed explanations were provided to the guardians about the dental
procedures to be performed, procedures not recommended and their justifications, as well as the
potential risks of general anesthesia. An informed consent form was signed. General anesthesia was
not administered to children whose parents did not accept the procedures or the risks of anesthesia.
In this study, demographic data (age and gender), presence of disability or systemic disease, ASA
(American Society of Anesthesiologists) classification, and the dental treatments applied were
retrospectively reviewed and recorded. Patients treated under general anesthesia in this retrospective
study were classified according to the ASA classification system using the archived data [11] (Table
1).

Table 1. ASA (American Society of Anesthesiologists) Classification [11].

ASA Classification | Description

ASA1 Healthy individuals with no systemic disease.

ASA 2 Patients with mild systemic disease that does not significantly
limit daily activities.

ASA3 Patients with severe systemic disease and significant
functional limitations.

ASA 4 Patients with severe systemic disease that is a constant threat
to life.

ASA5 Moribund patients who are not expected to survive without
surgery.

ASA 6 Brain-dead patients undergoing organ donation surgery.

2.4. Sample Selection

This study included pediatric patients aged between 3 and 16 years who received dental
treatment under general anesthesia or sedation in the Department of Pediatric Dentistry at Dicle
University Faculty of Dentistry between February 2023 and August 2024, and whose system records
were complete. Inclusion criteria were being within the specified age range and either being healthy
or having a medical condition or disability. Data that did not meet these criteria were excluded from
the study.

2.5. Statistical Analysis

Data were analyzed using version 4.4.1 of the R programming language. Normality of the data
distribution was assessed using the Kolmogorov-Smirnov test. The Mann-Whitney U test was used
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to compare variables that did not follow a normal distribution. Associations between categorical
variables were examined using the Chi-square test, Yates correction, Fisher’s Exact test, and the
Monte Carlo corrected Fisher’s Exact test. Quantitative data were presented as median (minimum-
maximum), while categorical data were presented as frequency (percentage). A p-value of <0.05 was
considered statistically significant.

3. Results

When examining the age distribution of the children included in our study, the highest
proportion was observed in the 5-year-old group with 28.23%. This was followed by the 6-year-old
group with 26.29%, the 7-year-old group with 16.38%, and the 4-year-old group with 8.62%. In the
older age groups, the proportions gradually decreased, with 5.82% in the 8-year-old group, 3.66% in
the 9-year-old group, and 2.16% in the 10-year-old group. Additionally, the proportions in the 11-,
12-, 13-, and 14-year-old groups ranged between 1.51% and 1.08%, while the lowest rates were
recorded in the 15-year-old group (0.86%) and the 16-year-old group (1.29%) (Table 2). The
distribution of children treated under general anesthesia by age group is illustrated using a 100%
stacked column chart (Fig. 1).

3 4 5 6 7 8 9 10

11 12 13 14 15 16

w
o

N
(@}

N
o

PERCENTAGE (%)
==
o €, ]

o

AGE

Figure 1. 100% stacked column chart showing the age group distribution of children treated under general
anesthesia.

Table 2. Distribution of children treated under general anesthesia by age group.

Age n %
5 1.08
40 8.62
5 131 28.23
122 26.29
7 76 16.38
27 5.82
9 [l 3.66
10 2.16
11 7 1.51
5 1.08
13 7 1.51
7 1.51
15 4 0.86
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6 1.29

According to gender data, 43.3% of the children were girls and 56.7% were boys. Based on
systemic health status, 76.1% of the children were healthy, while 23.9% had a systemic disease.
Among systemic diseases, the most frequently observed were Autism (9.5%), Mental Retardation
(2.2%), Epilepsy (1.5%), Cerebral Palsy (1.5%), and Down Syndrome (1.3%). Atrial Septal Defect
(ASD) (0.9%), Cleft Lip and Palate, Bronchitis, Asthma, and Penicillin Allergy were each observed at
a rate of 0.7%. Less common conditions included Allergic Asthma, Developmental Delay,
Hyperactivity, and Microcephaly (0.4%); Lung Cyst, Atopic Dermatitis, Refractory Rickets,
Galactosemia, Goiter/ASD (Atrial Septal Defect), Hydrocephalus, Hypothyroidism, Allergy to Local
Anesthetics, Sickle Cell Anemia, PFO, PEAPA (Periodic Fever, Aphthous Stomatitis, Pharyngitis, and
Adenitis) Syndrome, Scoliosis, and Thalassemia Major (0.2%). According to the ASA classification,
75% of the children were categorized as ASA 1, 23.9% as ASA 2, and 1.1% as ASA 3. Strip crown
application was performed in 0.2% of the children, while 99.8% did not receive this treatment.
Scaling/polishing was performed in 16.6% of the cases and not performed in 83.4%. Fluoride
application was carried out in 17.9% of the children, whereas 82.1% did not receive it (Table 3).

Table 3. Descriptive statistics for categorical variables.

Variable Frequency Percentage (%) ‘
Gender
Girl 201 43.3
Boy 263 56.7
Systemic Disease
Healthy 353 76.1
With systemic disease 111 23.9
Types of Systemic Diseases
Lung cyst 1 0.2
Allergic asthma 2 0.4
Asthma 3 0.7
Atopic dermatitis 1 0.2
Atrial septal defect (ASD) 4 0.9
Bronchitis 3 0.7
Resistant rickets 1 0.2
Down syndrome 6 1.3
Cleft lip and palate 3 0.7
Epilepsy 7 1.5
Galactosemia 1 0.2
Developmental delay 2 0.4
Goiter/ASD 1 0.2
Hydrocephalus 1 0.2
Hyperactivity 2 0.4
Hypothyroidism 1 0.2
Allergy to local anesthetics 1 0.2
Mental retardation 10 2.2
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Microcephaly 2 0.4
Sickle cell anemia 1 0.2
Autism 44 9.5
Patent foramen ovale (PFO) 1 0.2
Penicillin allergy 3 0.7
PFAPA syndrome 1 0.2
Cerebral palsy 7 1.5
Scoliosis 1 0.2
Thalassemia major 1 0.2
ASA Classification
ASA1 348 75
ASA 2 111 23.9
ASA 3 5 1.1
Strip Crown Application
Not applied 463 99.8
Applied 1 0.2
Scaling/Polishing Application
Not performed 387 83.4
Performed 77 16.6
Fluoride Application
Not applied 381 82.1
Applied 83 17.9

In our study, based on the data obtained from 464 children, the median age was found to be 6.
Additionally, the median values for the types of treatments performed were as follows: 6 for
composite fillings, 1 for stainless steel crowns, 0 for pulp capping, root canal treatment, and fissure
sealants, 2 for pulpotomy, and 3 for tooth extraction (Table 4).

Table 4. Descriptive statistics of quantitative variables.

Mean + SD Median (min-max)
Patient age 6.56+2.44 6 (3-16)
Composite filling (n) 6.03+3.27 6(0-19)

SIEVI T RGO G 1.53+£1.84 [1(0-7)

Pulp capping (n) 0.02+0.21 0(0-4)

Il nV et 1.94+1.74 [2(0-7)
ROGMEENEIREEL AV 0.06£0.30 0 (0-3)

Fissure sealant (n) 1.03+1.82 0(0-13)

Tooth extraction (n) 358+3.18 3(0-16)

When examining the gender distribution among healthy children, the proportion of girls was
45.9%, while that of boys was 54.1%. In children with systemic diseases, the proportion of girls was
35.1%, and that of boys was 64.9%. A statistically significant relationship was found between gender
and the presence of systemic disease (p = 0.046). Regarding the ASA classification among healthy
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children, 95.2% were classified as ASA 1, 4.8% as ASA 2, and 0% as ASA 3. Among children with
systemic diseases, 10.8% were classified as ASA 1, 84.7% as ASA 2, and 4.5% as ASA 3. A statistically
significant association was identified between ASA classification and the presence of systemic disease
(p < 0.001) (Table 5a). The distribution of systemic diseases according to ASA classifications was
visualized using a 100% stacked column chart (Fig. 2).
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Figure 2. 100% stacked column chart showing the distribution of systemic diseases according to ASA

classification.

Among healthy children, 87.5% had not undergone scaling/polishing procedures, while 12.5%
had received them. In contrast, within the group of children with systemic diseases, 70.3% had not
received scaling/polishing, whereas the procedure had been performed in 29.7% of cases. The
association between scaling/polishing and the presence of systemic disease was found to be
statistically significant (p < 0.001). Regarding fluoride application, 81.6% of healthy children had not
received fluoride treatment, while 18.4% had. In children with systemic diseases, 83.8% had not
received fluoride application, and 16.2% had undergone the procedure. The analysis revealed no
statistically significant association between fluoride application and the presence of systemic disease
(p =0.700) (Table 5b).

Table 5. a. Analysis of the association between systemic disease and categorical variables.

Healthy With systemic Test p-
disease Statistic value

162 (45.9) 39 (35.1) 3.980 0.0467
191 (54.1) 72 (64.9)
ASA

Classification

? © 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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336 12 (10.8)° 307.369 <0.001*

17 48y 94 (847)
ETERN 0 0 55y

yChi-square test; ! Fisher’s Exact test with Monte Carlo correction, n (%), a-b: No significant difference between

ratios with the same letter.

Table 5. b. Comparison of systemic disease with strip crown, scaling/polishing, and fluoride application.

Healthy = With systemic Test p-

disease Statistic value

on 0T T
(99.7)

1(03)  0(0)

Application

309 78 (70.3) 16.961 <0.001*
(87.5)

44 (125) 33 (29.7)

288 93 (83.8) 0.148 0.700
(81.6)

65(18.4) 18 (16.2)

X Yates’ correction, n (%).

Among healthy children, the median age was 6, whereas it was 8 among those with systemic
diseases, and this difference was found to be statistically significant (p < 0.001). Regarding composite
fillings, the median value was 6 in healthy children and 5 in children with systemic diseases; however,
this difference was not statistically significant (p = 0.061). For stainless steel crowns, the median value
was 1 in healthy children and 0 in those with systemic diseases, indicating a statistically significant
difference (p < 0.001). The median values for pulp capping procedures did not differ significantly
between the two groups (p = 0.014). A statistically significant difference was observed in the median
values of pulpotomy treatments according to systemic health status (p <0.001), with a median of 2 in
healthy children and 1 in those with systemic diseases. The median value for root canal treatment
was 0 in both groups, with no statistically significant difference based on systemic health status (p =
0.468). For fissure sealants, the median value was 0 in healthy children and 1 in those with systemic
diseases, and this difference was statistically significant (p < 0.001). Lastly, the median number of
tooth extractions was 3 in both groups, and no statistically significant difference was found (p = 0.326)
(Table 6).

Table 6. Comparison of quantitative variables according to systemic disease.

Healthy With systemic Test p-
disease Statistic value
Patient age 6(3-16) 8(4-16) 8343.500 <0.001*
(GOnVELETERI LVl 6 (0-17) 5(0-19) 21891.000 0.061*
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1(0-7) 0(0-7) 24041500  <0.001x
(n)

Pulp capping (n) 00-4) 0(0-1) 18998500  0.014*

Pulpotomy treatment PA(EVS) 1(0-7) 25950.500 <0.001~
(n)

0(0-3) 0(0-2) 19928.000  0.468
(n)

Fissure sealant (n) 00-13) 1(0-10) 13962.500 <0.001*
Tooth extraction (n) 3(0-15) 3(0-16) 18390.000 0.326~

X Mann-Whitney U Test.

When examining the pediatric dental treatments performed, composite fillings were applied in
42.87% of healthy children and in 41.18% of children with systemic diseases. Composite filling was
the most frequently performed treatment, accounting for 42.47% of all treated teeth. Stainless steel
crown treatments were performed in 11.75% of healthy children, compared to 7.76% in children with
systemic diseases. Pulp capping was rarely performed, with a rate of 0.1% in healthy children and
0.26% in those with systemic diseases. Pulpotomy was performed in 15.08% of healthy children and
in 8.99% of children with systemic diseases. Root canal treatment was rarely administered in both
groups, at rates of 0.46% for healthy children and 0.39% for those with systemic diseases. Fissure
sealants were applied in 5.32% of healthy children and in 13.45% of those with systemic diseases.
Tooth extraction was performed in 24.39% of healthy children and in 27.99% of children with systemic
diseases. Strip crowns were applied only in healthy children, at a rate of 0.04%. A statistically
significant relationship was found between the presence of systemic disease and both tooth
extractions and fissure sealant treatments (p < 0.001). Additionally, a statistically significant
association was observed between stainless steel crowns and pulpotomy treatments in healthy
children (p < 0.001). No statistically significant differences were found between the two groups for
the other treatment modalities (Table 7). The distribution of systemic diseases by treatment type was
visualized using a 100% stacked column chart (Fig. 3).
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Figure 3. 100% stacked column chart showing the distribution of systemic diseases according to treatments.
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Table 7. Comparison of the number of treatments based on systemic disease status.

Treatment Type Healthy With Total Test p-

systemic Statistic  value
disease

2160 (42.87) 637 2797 (42.47) 157.181  <0.001
(41.18)

592 (11.75)* 120 712 (10.81) 157.181  <0.001

crown (n) (7.76)°

Pulp capping (n)  JX(RY) 4(026)  9(0.14) 157.181  <0.001

760 (15.08)° 139 899 (13.65) 157.181  <0.001

treatment (n) (8.99)r

23 (0.46) 6(0.39) 29(044)  157.181  <0.001

treatment (n)

268 (5.32)° 208 476 (7.23)  157.181  <0.001
(13.45)>

Tooth extraction 1229 (24.39)> 433 1662 (25.24) 157.181 <0.001
(27.99)°

(n)
Strip crown (n) 2 (0.04) 0 (0) 2 (0.03) 157.181  <0.001

Fisher’s Exact test with Monte Carlo correction, n (%), **: No significant difference between values sharing the

same letter.

4. Discussion

Dental caries can lead to a variety of problems such as acute and chronic infections, pain,
psychological disorders, sleep disturbances, behavioral changes, and difficulties in nutrition [16]. It
is known that untreated dental caries have negative effects on the quality of life of children [17].

Behavior management techniques used in pediatric dentistry reinforce the sense of trust and
facilitate the completion of treatment in cooperation by reducing stress and anxiety in children with
high dental fear. However, for children and adolescents who cannot establish communication and
cooperation due to psychological, emotional, mental, or physical conditions, dental treatment is
performed under general anesthesia [18,19]. In our study, pediatric dental treatments performed
under general anesthesia and sedation were evaluated in healthy children aged between 3 and 16
years, as well as in children and adolescents with systemic diseases or disabilities, who presented to
our hospital between February 2023 and August 2024.

In the study by Zhao et al., it was observed that 48.94% of the 94 children examined were boys
and 51.06% were girls. When analyzed by age groups, the highest proportion was found in the 4-5-
year-old group with 44.68%, while the lowest proportion was among children under the age of 3,
with 1.06%. Children aged 6 and above accounted for 9.57% of the study population [2]. In the study
conducted by Schulz-Weidner et al.,, a total of 325 children aged 0-18 years were evaluated.
According to age distribution, 165 children were in the preschool period (mean age 4.0 +1.2), of whom
75 were girls, 87 were boys, and 3 were unspecified. The remaining 160 children were of school age
(mean age 9.2 +2.7), with 66 girls, 92 boys, and 2 unspecified [20]. In a study conducted in our country
including 196 children aged between 1.6 and 11.8 years, the mean age was reported as 5.0 + 1.9 years,
with the study group consisting of 107 boys and 85 girls [21]. In our study, the mean age of the
children was 6.56 + 2.44 years, and the median age was 6 years (min: 3, max: 16). These findings are
consistent with similar studies in the literature and support that dental treatments under general
anesthesia are predominantly concentrated in the preschool period.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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In another study conducted in our country involving 1,536 children aged between 1 and 14 years,
it was reported that 45.70% (702 girls) of the evaluated children were girls and 54.30% (834 boys) were
boys. The average age of the girls was found to be 6.32 years, while that of the boys was 6.74 years
[22]. In the study by Bulut and Géneng, it was reported that among 111 pediatric patients aged 1-12
years (mean age 5.28 + 2.11) who completed their dental treatment under general anesthesia, 41 were
girls and 70 were boys. They noted that approximately half (50.44%) of the treated children were in
the 4-5 age group [23]. Studies evaluating children undergoing dental treatment under general
anesthesia have found that male patients outnumber female patients [13, 24]. In our study, when the
gender distribution of the children was evaluated, the proportion of male patients (56.7%) was found
to be higher than that of female patients (43.3%). This finding is consistent with the results of similar
studies in the literature. The more frequent reporting of cooperation problems during dental
treatment in boys, and the observation that girls tend to be more compliant during clinical
procedures, may be factors contributing to the increased need for general anesthesia among boys.

In terms of age groups, literature reviews also show that children receiving dental treatment
under general anesthesia most frequently belong to the 5-year-old group [25, 26]. When the age
distribution of the 464 patients included in our study was examined, the highest proportion was
found in the 5-year-old group, with 28.23%. This may be attributed to the intense anxiety, fear, and
communication difficulties experienced by children in this age group during dental treatment.

In the study by Gezgin, 73.50% (n=1129) of the individuals were non-cooperative patients with
whom communication could not be established using behavior management techniques, while
26.50% (n=407) were patients with disabilities or systemic diseases who did not allow treatment in a
clinical setting. It was reported that 6.18% of these individuals had mental retardation, 4.81% had
autism/atypical autism, 3.12% had Down syndrome, 2.08% had cerebral palsy, and 1.37% had
epilepsy [22]. In the study by Akdag and Demir, it was reported that among 149 disabled patients
treated under general anesthesia, 43.62% had mental retardation, 24.16% had epilepsy, 22.14% had
autism, 11.4% had Down syndrome, and 10.73% had cerebral palsy [27]. In the retrospective study
conducted by Cift¢i and Yazicioglu, 79.5% of the patients treated under general anesthesia were
individuals with special needs, while 20.5% were healthy individuals. Among the special needs
patients, the most frequently observed conditions were epilepsy (30.1%), various syndromes (14.7%),
autism (14%), Down syndrome (13.6%), and cerebral palsy (7.3%) [28]. In the study by Nasr and
Moussa, out of 756 patients treated under general anesthesia, 641 were healthy non-cooperative
individuals and 115 were patients with special needs. Among the special needs patients, the most
commonly observed conditions were mental retardation (38.3%), cerebral palsy (20%), diabetes
(13%), epilepsy (8.7%), and autism (7.8%) [29]. In the study by Karl et al,, it was reported that 13.5%
of 1,155 patients treated under general anesthesia had systemic diseases, with the most common
being neurodermatitis (4%), asthma (1.7%), and autism (1%) [30]. In our study, 76.1% of the 464
children evaluated were healthy, while 23.9% had systemic diseases. The most frequently observed
systemic conditions were autism (9.5%), mental retardation (2.2%), epilepsy (1.5%), cerebral palsy
(1.5%), and Down syndrome (1.3%). The results of our study are consistent with the data in the
literature.

Before dental treatments performed under general anesthesia, patients” physical conditions are
evaluated by anesthesiologists according to the ASA classification [31]. In one study, out of 243
pediatric patients, 169 (69.6%) were classified as ASA 1, 70 (28.8%) as ASA 2, and 4 (1.6%) as ASA 3
[32]. In the study by Lopez-Velasco et al., 82.91% of the 192 patients were classified as ASA 1, 11.97%
as ASA 2, and 5.13% as ASA 3 [33]. In the study conducted by Gezgin, among the patients evaluated
during preoperative anesthesia examinations, 1,164 (75.78%) were ASA 1, 321 (20.89%) were ASA 2,
47 (3.05%) were ASA 3, and 4 (0.28%) were ASA 4 [22]. In our study, when the ASA classification
distribution of the 464 evaluated patients was analyzed, 348 (75%) were ASA 1, 111 (23.9%) were ASA
2, and 5 (1.1%) were ASA 3. Similar to data reported in the literature, our study also found that a
higher proportion of patients receiving dental treatment under general anesthesia were classified as
ASA 1.
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In the study by Akdag and Demir, among 149 disabled patients treated under general anesthesia,
136 were classified as ASA 2 and 13 as ASA 3 [27]. In the study by Yilmaz et al., of the 225 children
examined, 131 had special healthcare needs and 94 were healthy but non-cooperative. In the special
healthcare needs group, the proportion of male patients was higher (60.5%), while in the healthy and
non-cooperative group, the gender distribution was balanced. According to ASA classification, most
patients in the special healthcare needs group were ASA 2 (77.9%) and ASA 3 (15.3%), whereas in the
other group, only ASA 1 and ASA 2 patients were observed, with no ASA 3 cases reported [34]. In
another study, it was reported that among patients with systemic diseases, the proportion of boys
aged 2-5 years and girls aged 6-12 years was significantly higher (p=0.01). In the disabled patient
group, the proportion of boys aged 6-12 years was significantly higher (p=0.01), and 75.7% of the
patients were ASA 2, 16.1% were ASA 1, and 8.2% were ASA 3 [35]. In our study, the proportion of
boys among children with systemic diseases (64.9%) was found to be significantly higher than that of
girls (35.1%) (p=0.046). Among healthy children, the vast majority were classified as ASA 1 (95.2%),
and a small portion as ASA 2 (4.8%), whereas among those with systemic diseases, ASA 2 was
predominant (84.7%), with lower rates of ASA 1 (10.8%) and ASA 3 (4.5%). A statistically significant
association was found between ASA classification and the presence of systemic disease (p<0.001). We
believe that differences in gender distribution reported in the literature may be attributed to
characteristics of the population, genetic factors, and environmental influences.

In a study examining the distribution of dental procedures performed under general anesthesia,
restorative treatments were identified as the most frequently performed procedures (47.23%). These
were followed by endodontic treatments (26.22%), tooth extractions (23.67%), and fissure sealant
applications (2.86%). The majority of the endodontic treatments consisted of pulpotomies (84.37%),
while a smaller portion were root canal treatments (15.63%). Additionally, 21.62% of the patients
underwent scaling, and 37.83% received fluoride varnish. Fissure sealants were the least frequently
performed procedure [23]. In the study by Sar et al., the most commonly performed treatments were
restorative procedures (25.6%) and tooth extractions (20.10%) [15]. In Gezgin’s study, the most
frequently performed procedures under general anesthesia or sedation were restorative treatments
(34.96%) and pulp amputations (31.62%), followed by root canal treatments, crown applications,
extractions, and fissure sealants [22]. In the study by Akdag and Demir, restorative treatment
(53.63%) was the most frequently performed procedure under general anesthesia, followed by tooth
extraction (26.75%) and fissure sealant (9.7%). Pulpotomy, root canal treatment, scaling-polishing,
fluoride, and curettage procedures were performed less frequently. These findings show that
restorative treatments are the most frequently applied procedures, followed by extractions and
fissure sealants [27]. In Pecci-Lloret’s study, among 1,473 dental procedures performed on children
with special healthcare needs under general anesthesia, the majority were restorative treatments
(61%), followed by tooth extractions (21.7%), scaling (7.5%), pulpotomies (4.2%), stainless steel
crowns (4%), and root canal treatments (1.6%). The most frequently performed individual procedure
was composite fillings [36]. In the study by Ehlers et al., the oral health of 134 children treated under
general anesthesia with a history of early childhood caries (ECC) was assessed. All children received
fillings, followed by tooth extractions (60%), fissure sealants (11.4%), and stainless steel crowns (8.6%)
[37]. In a study involving both healthy children and those with systemic diseases or disabilities
treated under general anesthesia, 21.62% of the patients underwent scaling, while 37.83% received
fluoride varnish [26]. In our study, the dental procedures performed on pediatric patients were
examined, and composite fillings (42.47%), tooth extractions (25.24%), and pulpotomies (13.65%)
were found to be the most frequently performed treatments. Stainless steel crowns (10.81%) and
fissure sealants (7.23%) were applied less frequently, while root canal treatment (0.44%) and pulp
capping (0.14%) were performed at lower rates. Additionally, 16.6% of the patients received
scaling/polishing, and 17.9% were treated with fluoride applications. The findings of our study are
consistent with the existing literature and indicate that restorative and surgical procedures are the
most commonly performed treatments in pediatric patients, whereas preventive procedures are less
frequently applied.
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In the study by Manmontri et al., a total of 72 strip crowns applied to 41 patients were evaluated
after an average follow-up period of 21.7 months. The crowns were reported to be highly successful
in terms of aesthetics (79.2%) and biological outcomes (84.7%), while the functional success rate
remained low (52.8%) [38]. In our study, strip crowns were among the least frequently performed
procedures (0.03%). Considering this low frequency, we believe that more clinical applications and
further evaluation of existing literature on strip crowns are needed.

In the study by Kaviani et al., the mean age of children with disabilities (6.5 years) was found to
be statistically significantly higher than that of healthy children (4.5 years) [39]. Similarly, in the study
conducted by Baygin et al., the mean age of patients with disabilities was reported to be higher than
that of healthy patients [40]. In another similar study conducted in our country, the mean age of
children with disabilities receiving dental treatment under general anesthesia (8.44 + 0.37) was found
to be significantly higher than that of healthy children (4.90 + 0.15). It was noted that the timing of
dental treatment in children with disabilities tended to occur at a later stage [41]. Contrary to these
findings, Yilmaz et al. reported no statistically significant difference in age between children with
special healthcare needs and healthy, non-cooperative children [34]. In our study, the median age of
healthy children was determined to be 6 years, while that of children with systemic diseases was 8
years, and this difference was found to be statistically significant (p<0.001). This finding suggests that
systemic conditions may delay the initiation of dental treatment in children and that the need for
special care could contribute to the postponement of such treatments.

It has been reported that children with medical conditions undergo more tooth extractions in
both primary and permanent dentitions compared to healthy children. This has been attributed to
the preference for simpler and more radical treatments to minimize the risk of complications and
prevent the need for retreatment [42]. Oral hygiene and health status in individuals with intellectual
disabilities are poorer compared to their healthy peers, and as the degree of disability increases, oral
health deteriorates further. In one study, it was found that individuals with intellectual disabilities
aged 13-18 who were treated under general anesthesia required tooth extractions at a significantly
higher rate than those in the healthy group [15]. In a retrospective study evaluating 480 patients who
received dental treatment under general anesthesia between 2008 and 2014, restorative treatments
and extractions were reported as the most frequently performed procedures in individuals with
mental retardation [43]. It has also been reported that children with special healthcare needs treated
under general anesthesia undergo more extractions and fewer pulp treatments compared to healthy
children [44].

In the study by Kaviani et al., the rate of tooth extraction was higher in children with disabilities
compared to their healthy peers, while preventive treatments such as fissure sealants, fluoride
applications, and preventive resin restorations, as well as pulp therapies, were significantly lower.
No significant difference was noted in restorative treatments [39]. In the study by Lee et al., dental
treatments performed under general anesthesia were compared between healthy and disabled
children, and it was reported that healthy children received more stainless steel crowns and pulp
treatments, while disabled children underwent more tooth extractions [45]. Similarly, in the study by
Tsai et al., the frequency of tooth extractions was found to be higher in children with disabilities [46].
In contrast, the study by Cantekin et al. reported no significant difference between healthy
individuals and those with special healthcare needs in terms of restorative treatments, pulp therapies,
and extractions [13]. Likewise, Ibricevic et al. found no statistically significant difference in the
number of extracted teeth between healthy and disabled individuals [47]. Additionally, the study by
Wang et al. reported that fissure sealants were more frequently applied to permanent teeth in patients
with disabilities [48]. In our study, tooth extractions and fissure sealants were significantly more
common among children with systemic diseases, while stainless steel crowns and pulpotomies were
significantly more frequent among healthy children (p<0.001). No significant differences were
observed in other treatment types. Our findings, in line with the literature, support the notion that
more radical treatment approaches are preferred in children with disabilities to reduce the likelihood
of repeat procedures and possible complications.
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In a study conducted in our country, it was found that among patients aged 6-12 years, the rate
of scaling procedures was statistically significantly higher in individuals with disabilities [35].
Similarly, in our study, a statistically significant relationship was identified between
scaling/polishing procedures and the presence of systemic disease. This finding may be associated
with increased plaque accumulation in children with systemic conditions, which can result from
factors such as medication use, impaired motor skills, dietary habits, and difficulties in maintaining
oral hygiene.

In the study by Sevekar et al., fluoride application was reported to be more frequently performed
in individuals with disabilities compared to healthy individuals [44]. Biria et al. stated that regular
fluoride application improves the success of dental treatments performed under general anesthesia
[49]. In contrast to the findings in the literature, our study did not reveal a statistically significant
relationship between fluoride application and the presence of systemic disease. This result may be
attributed to the lack of routine planning of fluoride applications in children with systemic
conditions, variability in caregivers” awareness levels, or differences in clinical practice patterns.

The results of this study should be interpreted within the context of certain limitations. Due to
the retrospective design of our study, the data collection process was not directly controlled by the
researcher; instead, the data were obtained based on patient records. The fact that this was a single-
center study limits the generalizability of the findings to other geographic regions and healthcare
institutions. Additionally, our research was limited to the treatment process and demographic data,
and long-term outcomes such as post-treatment complications, restoration success, and recurrent
dental problems could not be evaluated. Although the effects of systemic diseases on general
anesthesia and dental treatment were examined, detailed analyses focusing on specific disease
groups were limited. Therefore, further studies with larger sample sizes, prospective designs, and
long-term follow-up data are needed.

5. Conclusions

This retrospective study revealed the distribution of pediatric dental treatments performed
under general anesthesia and sedation, as well as the impact of systemic diseases on treatment
preferences. The findings indicate that the highest treatment need was observed among boys aged 5-
6 years, with autism being the most prominent systemic condition. The rates of fissure sealants and
tooth extractions were higher in children with systemic diseases, while stainless steel crowns and
pulpotomies were more frequently performed in healthy children. Integrating preventive measures
into treatment plans is of great importance to reduce the need for general anesthesia and to improve
treatment success. To more robustly support these findings, further advanced studies with multi-
center designs, larger sample sizes, and long-term follow-up data are needed.
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AAPD American Academy of Pediatric Dentistry;

ASA  American Society of Anesthesiologists;
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