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ABSTRACT

Aim: We aimed to evaluate anesthesia-related complications in pediatric
patients undergoing dental treatment under general anesthesia (GA).

Materials and Methods: After ethical committee approvel, the records of
pediatric patients who were operated between 01.09.2020-01.09.2022 at
Selcuk University Faculty of Dentistry General Anesthesia and Sedation Clinic
were evaluated with regards of demographic data, ASA, comorbidities,
duration of anesthesia, recovery time, cardiac/pulmonary complications,
and unanticipated hospitalization rate. The patients were divided into 3
groups according to age as group 1 (0-3 years), group 2 (3-6 years), group 3
(>6 years).

Results: The total number of patients were 398. All patients were between
2-15 years of age. Since the number of patients in group 1 is 7, it was not
statistically evaluated in comparisons. The mean duration of anesthesia for
all patients was 96.9 minutes, the times in group 2 and group 3 were 100.3
minutes and 88.7 minutes, respectively, and the difference between groups
2 and 3 was statistically significant (p=0.003).The mean BMI values of all
patients, in group 2 and in group 3 were 16.1, and 18.6, respectively and the
difference between group 2 and 3 was statistically significant (p<0.001). In
group 2, the number of ASA 1 and 2 patients were 87.2% and 12.1%,
respectively. In group 3, the number of ASA 1 and 2 patients were 56.4% and
40.6%, respectively. The difference between group 2 and 3 regarding ASA
score was statistically significant (p<0.001).

Conclusion: We have not found any patients under 3 years of age who were
at risk according to the FDA warning regarding the risks of anesthetic drugs.
No cardiac or pulmonary complications were observed in any of our patients
and there were no unexpected hospitalizations.
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0z
Amag: Genel anestezi (GA) altinda dental tedavi uygulanan ¢ocuk hastalarda
anesteziye bagli komplikasyonlar degerlendirmeyi amacladik.

Gereg ve Yontem: Etik kurul onayr alindiktan sonra Selcuk Universitesi Dis
Hekimligi Fakiiltesi Genel Anestezi ve Sedasyon Klinigi’nde 01.09.2020-
01.09.2022 tarihleri arasinda opere edilen cocuk hastalarin kayitlan
demografik veriler, ASA, komorbiditeler, anestezi siresi, derlenme suresi,
kardiyak/ pulmoner komplikasyonlar ve beklenmeyen hastaneye yatis orani.
Hastalar yasa gore grup 1 (0-3 yil), grup 2 (3-6 yil), grup 3 (>6 yil) olarak 3
gruba ayrildi.

Bulgular: Toplam hasta sayisi1 398’di. Tum hastalar 2-15 yas arasindaydi. Grup
1'deki hasta sayis1 7 oldugu icin karsilastirmalarda istatistiksel olarak
degerlendirilmemistir. Tim hastalarin ortalama anestezi siiresi 96.9 dakika,
grup 2 ve grup 3'teki sireler sirasiyla 100,3 dakika ve 88.7 dakikaydi ve grup
2 ile 3 arasindaki fark istatistiksel olarak anlamliydi (p=0,003). Grup 2 ve grup
3'teki tiim hastalarin ortalama Viicut Kitle indeksi (VKI) degerleri sirasiyla 16.1
ve 18.6 idi ve grup 2 ile 3 arasindaki fark istatistiksel olarak anlamliydi
(p<0.001). Grup 2'de ASA 1 ve 2 hasta sayisi sirasiyla %87.2 ve %12.1 idi. Grup
3'te ASA 1 ve 2 hasta sayisi sirasiyla %56.4 ve %40.6 idi. ASA skoru acisindan
grup 2 ve 3 arasindaki fark istatistiksel olarak anlamliydi (p<0,001).

Sonug: Anestezik ilaglarin riskleri ile ilgili FDA uyarisina gore risk kriterlerine
uyan 3 yas alt1 hasta bulamadik. Hicbir hastamzda kardiyak veya pulmoner
komplikasyon goriilmedi ve beklenmedik bir hastaneye yatis olmadi.

Anahtar Kelimeler: dental tedavi, genel anestezi, cocuk dis hekimligi

INTRODUCTION

Pediatric dentists treat children and adolescents using non-pharmacological behavioral techniques. However, dentists need pharmacological
techniques such as general anesthesia (GA) and sedation to complete their oral treatment in common dental problems, physical or mental
disability, concomitant serious systemic disease, maxillofacial surgery, general behavioral management problems or difficulty in cooperation. GA
is an effective and safe method for patients in whom dental treatment is not possible under local anesthesia, or conscious sedation. Dental G.A.;
is the application of general anesthesia to the patient by the team under the anesthesiologists’ responsibility for various dental procedures.’
According to the "Behavior Guidance Guide for Pediatric Patients in Dentistry” published by the American Academy of Pediatric Dentistry (AAPD),
the purposes of choosing GA in dentistry are listed as follows:

- Assisting in the treatment of patients who are at risk mentally, physically or medically,
- Relieving anxiety

- Reducing unwanted behaviors and reactions to dental treatment,

- Provide safe, efficient and effective dental care,

- Eliminate the patient's response to pain.2

In recent years, dental treatments performed under GA in pediatric patients are a frequently preferred behavior management model in pediatric
dentistry, as it allows the completion of many dental procedures in a single session in a safe environment with minimal mental and physical
anxiety. However, GA carries risks and complications for the patient's health. In the literature, it has been stated that exposure to anesthethic
gases may cause neurological damage, in addition to hypoxia and infection, which are among these risks.?

On December 14, 2016, the U.S. Food and Drug Administration (FDA) announced that exposure to certain sedatives and general anesthetics may
affect brain development in children under 3 years of age for procedures longer than 3 hours. This official warning has been added to the prospectus
of 11 commonly used drugs with general anesthetic and/or sedative effects (halothane, desflurane, isoflurane, sevoflurane, propofol,
methohexital, etomidate, ketamine, lorazepam, midazolam, pentobarbital).* In some studies, no relationship was found between anesthesia
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exposure and age, while in others,it was stated that this effect could only occur with more than one exposure. In a very recently published
meta-analysis, it was stated that the neurological effect in children with multiple anesthetic exposures was 2 times greater than in a single
exposure, but most of the studies reviewed may not have enough power to detect small effect size differences.®

In this retrospective study we aim to evaluate the number of children affected by the FDA warning, anesthesia-related complications, and
children with unexpected hospitalization, according to age and duration of GA, in pediatric patients who underwent dental treatment under
GA in our clinic over a 2-years period.

MATERIAL AND METHODS

In this retrospective study, the records of pediatric patients who were treated under GA between September 2020 and September 2022 at
Selcuk University, Faculty of Dentistry General Anesthesia and Sedation Clinic; age, gender, body mass index (BMI), ASA, duration of anesthesia,
recovery time, cardiac/pulmonary complications, and unexpected hospitalization were evaluated after faculty ethics committee approval
(06.10.2022/39).

At the General Anesthesia and Sedation Clinic of our faculty, all procedures under GA are performed by the physicians of the pedodontics
department under the control of a single anesthesiologist and the same team. Pulse oximetry (Sp02), electrocardiogram (ECG), non-invasive
blood pressure and end-tidal CO2 pressure (pETCO2) measurement, which are standard monitoring methods applied to all patients operated
under general anesthesia. After standard monitoring, general anesthesia is applied to the patients by the anesthesia team. All patients are
given 8% Sevoflurane in the presence of 100% 02 by inhaler at the induction of anesthesia. After the induction, intravenous (IV) catheterization
is administered from the dorsum of the left hand as appropriate, and 0.6 mg/kg IV rocuronium bromide is administered as a muscle relaxant
and 1.5 mg/kg IV fentanyl is administered for analgesia. After mask ventilation for an appropriate time, endotracheal intubation is performed
using an appropriately sized endotracheal tube. In the maintenance of anesthesia, 2% sevoflurane is given by inhaler with 50:50% 02:N20.
When awakening the patients after the surgical procedure, 0,05 mg/kg IV neostigmine and 0,25 mg/kg IV atropine are administered to reverse
muscle relaxation.

In the evaluation of BMI, Prof. Dr. Olcay Neyzi percentile curves were used which is only for Turkish boys and girls. According to this evaluation
criterion, an age- BMI percentile value below 5 indicates thin, between the 5-85 percentile is normal weight, between the 86-95 percentile is
being overweight (slightly obese), and obesity is above the 95 percentile.6

In the study, patients were divided into 3 groups as 0-3 years old, 3-6 years old and >6 years old. Demographic data in the study were
summarized as frequency, percentage, arithmetic mean and median. Pearson chi-square test, Mann-Whitney U test and Kruskal-Wallis test
were used for statistical analysis of differences between groups. Statistical significance level was accepted as a=0.05. IBM SPSS Statistics 21
package program was used for statistical analysis of the study.

RESULTS

In the evaluated 2-years period between 2020- 2022, it was determined that 398 patients out of 17603 patients who examined at the
pedodontics clinic were treated under general anesthesia. The ages of the patients range from 2 to 15. When the patients were divided into
three according to age groups, statistical comparisons were made between the 3-6 age group and the >6 age group, as there were only 7
patients in the <3 age group. Considering the general anesthesia indication according to the age groups of the patients, systemic disease is
seen in 44.6% of children older than 6 years of age, while the rate of systemic disease in the 3-6 age group is 12.8%. In the 3-6 age group, 87.2%
of the general anesthesia indications are the difficulty in cooperation of the patients. This difference between age groups is statistically
significant (p<0.001) Table 1.

Table 1. The general anesthesia indication according to the age groups of the patients

<3years 0 (0%) 7 (100%) 7
3-6years 37 (12.8%) 253 (87,2%) 290
>6 45 (44.6%) 56 (55,4%) 101
Total 82 (20,6%) 316 (79,4%) 398

183 girls and 215 boys were in the 398 ASA |, Il and Il patients. Considering the ASA values of the patients according to age groups, 56.4% of
the children older than 6 years of age have ASA | and 40.6% have ASA Il, 87.2% of the 3-6 age group have ASA | and only 12.1% have ASA Il. This
difference between ASA values of age groups is statistically significant (p<0.001) Table 2.

Table 2. ASA values of the patients according to age groups

0 7

<3years 7(100%) 0
3-6years 253 (87.2%) 35(12.1%) 2 (7%) 290
>6 57(56.4%) 41 (40.6%) 3 (3%) 101
Total 317(79,6%) 76(19.1%) 5(1.3) 398

There is no significant difference between the median values of the patients' weight status, anesthesia and recovery times. Although these
values were slightly lower in obese patients, the difference was not statistically significant (duration of anesthesia: p=0.733 / time of recovery:
p=0.809) Figure 1.

The median BMI values of all patients were calculated as 16. The median BMI of the 3-6 age group is 15.4, and the median BMI of the patients
older than 6 years is 17.8. This difference is statistically significant (p<0.001).
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Figure 1. Relationship between Patients’ Weight and Anesthesia /Recovery Times

The median duration of anesthesia for all patients was 100 min; for the 3-6 age group was105 min, and for patients older than 6 years is 85
min. The difference between the times was statistically significant (p=0.001).The median recovery time of all patients was 55 min; the 3-6 age
group is similarly 55 min, but for patients older than 6 years is 50 minutes. The difference is statistically significant (p=0.018) Table 3.

Table 3. Relationship Between BMI, Anesthesia Duration and Recovery Times by Age Groups

88 221 127 129 98,1 100 51 55

Thin
Normal Weight 198 49.7 15.9 15.9 96,5 100 51 55
Overweight 36 9.0 18.8 18.4 101,7 105 524 55
Obese 76 19.2 225 20.8 94,5 92,5 50.7 50

There was no statistically significant difference in gender distribution between the groups separated by age.
No cardiac or pulmonary complications were experienced in the patients. No patient had an unexpected hospitalization.
DISCUSSION

Every year, millions of pediatric patients are indicated for procedures that require GA or sedation in health centers. Dental treatments under
GA are also among these indications. Before the GA decision in pediatric dentistry; alternative treatment methods such as local anesthesia and
sedation, the age of the patient, the general health of the patient, the risks associated with GA, the complications that may occur, the benefits
to be obtained from the treatment, the necessity of dental treatment and the emotional development of the patient should be evaluated.”
Finally, GA should be considered in cases where all routine conventional treatment methods fail.?

It has been observed that dental procedures performed under GA have increased in the last 10 years, especially in patients aged 3-6 years.’
In our study, 290 of 398 patients consisted of patients in this age group. When the literature is examined, it is stated that pediatric patients
undergoing dental treatment under GA are mostly children aged 5 years.'®'" Children in this age group can not communicate and cooperate
because they are afraid of the unknown and that they will be harmed, and dentists have difficulty in achieving treatment procedures.

On December 14, 2016, the U.S. Food and Drug Administration (FDA) stated that exposure to certain sedatives and general anesthetics may
affect brain development in children under 3 years of age and in pregnant women in the 3rd trimester, especially for repetitive procedures
longer than 3 hours. This official warning was added to the prospectus of 11 commonly used drugs with general anesthetic and/or sedative
effects (halothane, desflurane, isoflurane, sevoflurane, propofol, methohexital, etomidate ketamine, lorazepam, midazolam, pentobarbital).*
In our study, only 7 patient aged 0-3 years underwent dental procedure under general anesthesia and were processed once.

When the distribution of patients by gender was examined in our study, it was determined that 54% were male and 46% were female. When
compared with other studies examining the distribution of dental treatments under general anesthesia by gender, it was found that the number
of female patients was close to the number of male patients in our study. In the study of Lee et al. in 2009 consisting of healthy and disabled
children, 64.3% of the patients were male, 35.7% were female, and similarly, in the study of Cantekin et al. in 2014, this rate was 61.7% male
and 38.3% female. indicated.'>"

In the study of Zhou et al. in which they examined dental treatments in pediatric patients under the age of 7, the median length of general
anesthesia was 130 min."> The median duration of anesthesia for the patients in our study was 100 min. The median duration of anesthesia for
the 3-6 age group is 105 min, and for the patients older than 6 years is 85 min. Although the difference is statistically significant, the limitation
of this study in which we evaluated the complications of anesthesia is that the variety of dental procedures was not examined. However, this
finding may suggest that medically complicated patients are treated with a more aggressive approach (less restorative treatment and more
tooth extraction). The excess number of teeth in the planned treatment, radiographs taken during the procedure, and the application of the
restorative treatment materials may prolong the duration of the procedure.

In our study, outpatient anesthesia was administered to all patients in accordance with the recommendations of the Turkish Society of
Anesthesiology and Reanimation (TARD) outpatient anesthesia committee. According to the guideline, ASA | and Il patients are the most
suitable, but recently, well-prepared ASA Il patients can be accepted for daycase surgery.” There were 317 ASA |, 76 ASA Il and 5 ASA I
patients in this study. The fact that most of the ASA | patients (87.1%) are in the 3-6 age group, may be due to the fact that difficulties in
cooperation due to dental anxiety are more common in this age range. In a study conducted with Turkish children in 2010, it was determined
that 30% of children aged 3-6 and 11% of children aged 7-12 had dental anxiety. Another study reported that the level of dental anxiety began
to decrease around the age of 6-7, and patient compliance with dental treatments increased with increasing age.'®'?
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In the literature, there are publications related to increased perioperative complications related to obesity, especially difficult airway
management, upper airway obstruction, and a stay in the recovery room after anesthesia for more than 3 hours.? In a study of 2170 children
who underwent adenotonsillectomy, intraoperative desaturation, multiple laryngoscopy attempts, or difficult mask ventilation were found to
be positively associated with obesity. In this study, the overall incidence of overweight/obese pediatric patients was reported as 20.7%.?'
However, in our study, similar perioperative complications supporting these findings were not experienced.

Contrary to the studies in the literature, we used Olcay Neyzi percentile curves for Turkish boys and girls, to evoluate the BMI. According to
these evaluation criteria, no significant difference was found between the median values of the patients’ weight status, anesthesia and recovery
times. Although these values are somewhat low in obese patients, the difference was not found to be statistically significant.

Unexpected hospitalization may occur in procedures performed with outpatient anesthesia. In a recently published study of 4235 pediatric
patients scheduled for day anesthesia, only 78 (1.9%) of the patients required unexpected hospitalization.?? Unexpected hospitalization was
not observed in any of our patients.

CONCLUSION
In this study;

1. Only 7 were under the age of 3 of the 398 patients who underwent GA and the duration of anesthesia was not longer than 3 hours in any
case.

2. Al the procedures of the patients were completed in a single session.

3. Therefore, we did not have any patients with increased risk according to the latest FDA warning regarding the use of anesthetics and
sedatives.

4. None of the patients had unexpected hospitalizations.

5. None of the patients experienced a serious complication related to anesthesia.
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