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Abstract Background: To assess the prevalence of comorbidities and the utilization of medications in patients with Autism 
Spectrum Disorder (ASD) undergoing dental treatment. Methods: A total of 42 patients with ASD who received dental 
treatment under general anaesthesia were included in the study. Demographic data, prevalence of comorbidities, and 
medication utilization were analysed. Dental procedures were performed using various anaesthetic drugs, and patient 
outcomes were assessed and statistically evaluated. Results: Among the 42 patients included in the study, general 
anaesthesia was the most commonly used anaesthesia method, accounting for 95.23% of the cases. It was observed that the 
majority (92.85%) of patients received premedication prior to the administration of general anaesthesia. The most 
frequently used drug for general anaesthesia was ketamine, which was administered in 28 patients (66.66%) followed by 
midazolam in 9 patients (21.42%). The study sample consisted of 15 (35.71%) patients with a diagnosis of autism as the 
most prevalent comorbidity. Other co-existing conditions included epilepsy (7.14%, 3 patients), premature delivery 
(14.28%, 6 patients), eczema (4.76%, 2 patients), delayed milestone (4.76%, 2 patients), asthma (4.76%, 2 patients), kidney 
transplant (4.76%, 2 patients). All the anaesthetic and dental procedures completed without any complications.  
Conclusion: High utilization of general anaesthesia with predominant use of ketamine in dental treatment of patients with 
ASD with use of premedication in reducing anxiety, enhancing patient cooperation, and facilitating successful dental 
procedures can be successful strategy for dealing with individuals with ASD undergoing dental treatment. Understanding 
the co-existing conditions and medication utilization is crucial for providing comprehensive and individualized care for 
this special patient population.  
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INTRODUCTION 
Autism Spectrum Disorder (ASD) is a 
neurodevelopmental condition characterized by 
difficulties in social interaction, communication, and 
repetitive behaviours. Individuals with ASD face 
challenges in understanding social cues, initiating and 
maintaining conversations, and grasping social norms.1 

They may struggle with interpreting facial expressions, 
body language, and tone of voice, which affects their 
ability to form meaningful relationships and understand 
different perspectives. Communication difficulties are 
common, ranging from delayed language development and 
atypical patterns to nonverbal communication and reliance 
on alternative methods like sign language or AAC 
devices.2 Pragmatic language skills, including gestures, 
sarcasm, and humour, can also be challenging. ASD 
involves repetitive behaviours such as repetitive body 
movements, insistence on routines, intense interests in 
specific topics, or a narrow focus.3 The severity and 
combination of symptoms vary, resulting in a spectrum of 
presentations. Autism Spectrum Disorder (ASD) is 
thought to arise from a combination of genetic and 
environmental factors. While there is no single cause, 
research suggests that genetic influences play a significant 
role, with specific gene mutations and chromosomal 
abnormalities associated with ASD. Environmental 
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factors, such as prenatal infections, medication exposure, 
birth complications, and parental age, may also contribute 
to the risk. Additionally, differences in brain development 
and immunological abnormalities have been observed in 
individuals with ASD. Diagnosis involves evaluating a 
child's developmental history, behaviour, and 
communication skills.4,5 ASD affects individuals across 
their lifespan, but it is most commonly diagnosed in 
childhood. Children with ASD often exhibit difficulties in 
oral hygiene maintenance and have greater periodontal 
needs compared to their typically developing peers. These 
difficulties can arise due to several factors associated with 
the condition.6 Sensory sensitivities, such as aversion to 
certain textures, tastes, or sensations, may make it 
challenging for children with ASD to tolerate 
toothbrushing, flossing, or using oral hygiene products. 
Additionally, repetitive behaviors and restricted interests 
common in ASD may result in a lack of interest or 
motivation to engage in oral hygiene practices regularly. 
Periodontal disease, characterized by inflammation of the 
gums and supporting structures of the teeth, can be more 
prevalent and severe in individuals with ASD. The 
underlying factors contributing to this increased 
susceptibility to periodontal disease in ASD are 
multifactorial. Poor oral hygiene, difficulties in accessing 
dental care, dietary factors, and potential immune system 
dysregulation are some possible factors that may 
contribute to the elevated periodontal needs.7,8 Dental 
treatment for children with ASD can be particularly 
challenging due to various factors, including sensory 
sensitivities, communication difficulties, and anxiety or 
behavioral issues.9,10 These challenges may impede 
successful completion of dental procedures under local 
anesthesia or conscious sedation. In such cases, general 
anesthesia (GA) is often considered to ensure effective and 
safe dental care. Use of GA in dental treatment for children 
with ASD is a specialized approach that requires careful 
consideration and expertise. It allows comprehensive and 
thorough dental procedures to be completed in a controlled 
environment, minimizing the potential distress and 
challenges that may arise during awake procedures.11 GA 
provides an opportunity to address multiple dental needs in 
a single session, reducing the need for multiple visits and 
potentially improving the overall oral health outcomes for 
children with ASD. GA is a potential approach helps 
overcome the difficulties associated with sensory 
sensitivities, cooperation, and anxiety, enabling the dental 
team to perform necessary treatments while ensuring the 
child's comfort and safety.12,13 To address the specific 
needs and challenges faced by children with ASD during 
dental care, it is essential to gain a comprehensive 
understanding of their dental treatment characteristics. 
This study aims to assess various dental treatment 

characteristics of patients with ASD and focus on dental 
procedures delivered under GA, as this approach is 
commonly employed for patinets with ASD to facilitate 
successful treatment. 
 
MATERIAL AND METHOD 
Subjects  
A total of 40 patients with Autism Spectrum Disorder 
(ASD) were recruited for the study. All participants had an 
ASA physical status classification of either two or three, 
indicating mild to moderate systemic disease. The 
selection of participants was based on medical record 
review. The caregivers of the children were contacted and 
provided with verbal informed consent. The study obtained 
ethics approval, adhered to the principles of the 
Declaration of Helsinki, and complied with relevant 
regulations. 
Data Collection 
For children with ASD following data were collected from 
the participants: 
Demographic Profile which included information such as 
the patient's gender, family economic level (low, middle, 
high), health insurance coverage (yes/no), and dentition 
stage (primary/mixed or permanent). Medical Status of all 
the patients including the severity of ASD (mild, moderate, 
severe) and the presence of associated comorbidities (one 
or more condition, yes/no) were documented. 
Dental History including previous dental visits (yes/no), 
treatment under local anesthesia, treatment using nitrous 
oxide sedation, treatment using protective stabilization 
(active/passive), treatment under general anesthesia (GA), 
the patient's behavior at presentation, and the care 
approach provided to the patient at the hospital were 
recorded. 
Data Analysis 
Descriptive statistics were performed to determine the 
demographic profile of the ASD children, their medical 
status, and their dental history. The chi-squared test was 
utilized to assess the association between the demographic 
profile and medical status of the ASD children with the 
dental history findings. Additionally, differences in dental 
procedures were examined based on whether the children 
had previous dental visits and their behavior during the 
visits. For cases where dental treatment was conducted 
under general anesthesia, the association between the 
number of sessions delivered to ASD children and their 
demographic profile, medical status, and behaviour was 
investigated. Data analysis was conducted using Excel 
Microsoft Office 2017. A significance level of α=0.05 was 
used to determine statistical significance. 
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RESULTS 
Total 42 patients were admitted in Dubai Hospital for 
dental treatment. Demographic parameters of the patients 
were shown in Table no: 1. The most of the patients were 
in the age group of 4-6 years (52.38%) followed by 7-9 
years (16.67%). The mean weight of the patients was 
29.35±18.48 kg. The mean height of the patient was 
122.42± 19.15 cm. In the present study 61.90% patients 
were male while 38.10% patients were female. 

Table 1: Demographic parameters of the patients 
Parameter No. of Patients (%) 

Age  
1-3 2 (4.76) 
4-6 22 (52.38) 
7-9 7 (16.67) 

10-12 4 (9.52) 
13-15 2 (4.76) 
16-18 1 (2.38) 

18 and above 4 (9.52) 
  

Mean Weight 29.35±18.48 kg 
  

Mean Height 122.42± 19.15 cm 
  

Gender  
Male 26 (61.90) 

Female 16 (38.10) 
 

Out of 42 patients, 39 Patients received the premedication 
and only 3 patients (7.14%) did not receive any 
premedication as shown in table no: 2. General anaesthesia 
was most commonly used anaesthesia (95.23%) for most 
of the patients. Deep sedation and sedation were utilized in 
only 1 (2.38%) patient each. The primary drug used for 
anesthesia was ketamine, administered in 28 patients 
(66.66%) of the cases. Midazolam was the second most 
frequently used drug in 9 patients (21.42%). Other drugs, 
such as ketamine + glycopyrrolate, syrup paracetamol + inj 
midazolam, ketamine + midazolam were used in smaller 
proportions. Majority of the patients had intubation ASA 
grade 1 (97.61%) while only 1 patient had intubation ASA 
grade 2. Different sizes of endotracheal tubes were used, 
with the following distribution: 4.5 mm (2.38%, 1 patient), 
5 mm (35.71%, 15 patients), 5.5 mm (30.95%, 13 patients), 
6 mm (28.57%, 12 patients), and 6.5 mm (2.38%, 1 
patient). 

Table 2: Anaesthetic Management of the Patients 
Parameter No. of Patients (%) 

Premedication given  
Yes 39 (92.85) 
No 3 (7.14) 

  
Type of Anaesthesia  
General Anaesthesia 40 (95.23) 

Deep Sedation 1 (2.38) 

Sedation 1 (2.38) 
  

Drugs used for Anaesthesia  
Ketamine 28 (66.66) 

Midazolam 9 (21.42) 
Ketamine+ Glycopyrolate 1 (2.38) 

Syrup paracetamol + Inj Midazolam 1 (2.38) 
Ketamine+ Midazolam 2 (4.76) 

 1 (2.38) 
  

Intubation Grade (ASA)  
1 41 (97.61) 
2 1 (2.39) 

Endotracheal tube size number  
4.5 1 (2.38) 
5 15 (35.71) 

5.5 13 (30.95) 
6 12 (28.57) 

6.5 1 (2.38) 
 
Table 3 presents the clinical and surgical parameters 
observed in the study. Among the patients, various co-
morbidities were identified. The most prevalent co-
morbidity was autism, affecting 35.71% (15 patients) of 
the sample. Other co-existing conditions included epilepsy 
(7.14%, 3 patients), premature delivery (14.28%, 6 
patients), eczema (4.76%, 2 patients), delayed milestone 
(4.76%, 2 patients), asthma (4.76%, 2 patients), kidney 
transplant (4.76%, 2 patients), and several other 
conditions, each accounting for 2.38% (1 patient). The 
usage of other medications was reported among the 
patients. These included ORS, Risperidone, Lemotrigine, 
Solution of Salbutamol, Budesonide, Levetiracetam and 
Anti-Histamine, with each medication accounting for 
2.38% (1 patient) of the population. Additionally, 4.76% 
(2 patients) reported using Divalproate and alternative 
medicine. Regarding the duration of hospital stay, the 
majority of patients (73.80%, 31 patients) had a hospital 
stay ranging from 4 to 7 hours. A smaller proportion of 
patients (7.14%, 6 patients) had a hospital stay of less than 
4 hours, while 9.52% (4 patients) stayed in the hospital for 
8 to 10 hours. Only one patient (2.38%) had a hospital stay 
exceeding 10 hours. 

Table 3: Clinical and Surgical Parameters of the study 
Co-morbidity No. of Patients (%) 

Autism 15 (35.71) 
Eczema 2 (4.76) 
Epilepsy 3 (7.14) 

Delayed Milestone 2 (4.76) 
Asthma 2 (4.76) 

Premature Delivery 6 (14.28) 
Kidney Translant 2 (4.76) 

Cerebral Palsy 1 (2.38) 
Valvular Heart Disease 1 (2.38) 

G6pd Deficiency 1 (2.38) 
Atopic Dermatitis 1 (2.38) 
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Congential Dislocation of Hip 1 (2.38) 
Fibromylagia 1 (2.38) 

Nephrotic Syndrome 1 (2.38) 
Under developed Pituatary Gland 1 (2.38) 

Congential dislocation of Hip 1 (2.38) 
Snoring, Tick syndrome 1 (2.38) 

TOF 1 (2.38) 
ADHD 1 (2.38) 

Abnormal Rhythm 1 (2.38) 
Other Medication  

ORS 1 (2.38) 
Risperidone 1 (2.38) 
Lamotrigine 1 (2.38) 
Divalproate 1 (2.38) 
Divalproate 1 (2.38) 

Solution of Salbutamol 1 (2.38) 
Budesonide 1 (2.38) 

Alternative Medicine 2 (4.76) 
Levetiracetam 1 (2.38) 
Anti-Histmine 1(2.38) 
Hospital stay  

Less than 4 hours 6 (7.14) 
4-7 hours 31 (73.80) 

8-10 hours 4 (9.52) 
More than 10 hours 1 (2.38) 

Intra operative vitals were well monitored. The Heart rate 
was within the range and SPO2 was 100 percent 
throughout the procedure. No intraoperative complications 
were observed. 
After Operation, anaesthesia was well recovered. No post-
operative complications were observed in the study. 
 
DISCUSSION 
The prevalence of children and young adults diagnosed 
with Autism Spectrum Disorder (ASD) has been steadily 
increasing over the years. ASD is a complex 
neurodevelopmental disorder characterized by 
impairments in social interaction, communication 
difficulties, and restricted and repetitive patterns of 
behavior. Along with the rising prevalence of ASD, there 
is a growing need to maintain good oral health which is 
crucial for overall well-being, quality of life, and social 
interaction. Individuals with ASD often experience 
specific barriers that can hinder their access to and 
participation in routine dental care due to various factors 
such as sensory sensitivities, communication difficulties, 
and behavioral challenges that makes it challenging to 
deliver effective dental treatment in traditional clinical 
settings. Overcoming these challenges and to provide 
appropriate dental care, dental treatment under general 
anesthesia has emerged as a valuable approach for 
individuals with ASD. General anesthesia offers a 
controlled and supportive environment and a viable option 
for managing these challenges and ensuring that necessary 
dental treatments can be completed safely and effectively.  

In demographic analysis of age distribution, our findings 
demonstrated a higher proportion of patients in the age 
group of 4-6 years, followed by the age group of 7-9 years. 
This pattern is consistent with studies performed by Smith 
et al. and Johnson et al., which have also reported a higher 
demand for dental treatment among younger children with 
autism highlighting the critical role of early intervention 
and dental care in managing the oral health needs of such 
population.14,15 Additionally it was observed during the 
study a higher proportion of male patients (61.90%) with 
ASD were present for dental treatment compared to female 
patients (38.10%) which is consistent with the reports of 
earlier studies on higher prevalence of autism in males 
reported in the general population. Such gender imbalance 
observed in this study reinforce the existing evidences and 
reflects the broader gender disparity in autism diagnosis 
and prevalence.16,17 
Administration of premedication to patients with Autism 
Spectrum Disorder (ASD) undergoing dental treatment 
under general anesthesia is an important consideration in 
ensuring the success and safety of the procedure, as they 
often exhibit heightened sensory sensitivities and difficulty 
coping with unfamiliar or stressful environments. (18) 
Premedication in patients with ASD can help alleviate 
anxiety and fear, promote relaxation, and facilitate a more 
positive dental experience. In the present study, it was 
found that the majority of patients received 
premedications, predominantly consisting of anxiolytics 
and sedatives, while a small number of patients did not 
receive any premedication which aligns with similar 
reported studies indicating potential benefits of 
pharmacological interventions in reducing anxiety and 
improving patient cooperation during dental procedures.19 
The choice of anesthesia technique and drugs for patients 
with Autism Spectrum Disorder (ASD) undergoing dental 
treatment is of paramount importance. In the present study, 
general anesthesia was the most commonly used anesthesia 
technique, accounting for 95.23% of the cases. This 
finding is consistent with previous study that have also 
reported a high utilization of general anesthesia in this 
patient population.20 Ketamine emerged as the primary 
drug used for anesthesia in the current study, with 66.66% 
of the patients receiving this medication due to its 
dissociative properties and its ability to provide both 
sedation and analgesia with favorable safety profile and 
minimal respiratory depressant effects. Dormicum, an 
anxiolytic and sedative agent, was the second most 
frequently used drug as adjuncts to anesthesia in our study, 
with a prevalence of 21.42% due to handle heightened 
anxiety and behavioral challenges which was consistent 
with previous studies that have also reported the use of 
benzodiazepines as adjuncts to anesthesia.21 Other drug 
combinations, such as ketamine, glycopyrrolate, syrup 
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Adol, inj Dormicum, ketamine, Dormicum, and 
midazolam, were used in smaller proportions to impart a 
tailored approach to anesthesia.  
Individuals with Autism Spectrum Disorder (ASD) are 
prevalently found to be associated with various 
comorbidities which significantly impact their overall 
health and pose additional challenges during dental 
treatment. autism itself, was found to be contributing to 
35.71% comorbidity and was expected, as individuals with 
ASD often experience various medical and developmental 
conditions in addition to their primary diagnosis.22 
Epilepsy and premature delivery were another notable 
comorbidities identified in our study, affecting 7.14% and 
14.28% of the patients respectively which was found to be 
consistent with reports of previous study indicating a high 
prevalence of coexisting comorbidity among patients with 
ASD requiring additional precautions and management 
strategies during dental treatment.23,24 
Various medications including Argitral, Ristradal, 
Lemectal, Dipakane, Chrono, Ventolin Nebulization, 
Pulmicort, Kepra, and Anti-Histamine were utilized to 
mitigate these comorbidities was also reported among the 
patients in our study reflecting the diverse pharmacological 
interventions coinciding with previous research 
highlighting the increased likelihood of these conditions in 
individuals with ASD.25 
 
CONCLUSION 
In conclusion, our study highlights the high utilization of 
general anesthesia and the predominant use of ketamine in 
dental treatment of patients with ASD with use of 
premedication in reducing anxiety, enhancing patient 
cooperation, and facilitating successful dental procedures. 
Present study also highlights the presence of various 
comorbidities among individuals with ASD undergoing 
dental treatment under general anesthesia. These findings 
underscore the importance of a multidisciplinary approach 
and tailored treatment strategies to accommodate the 
specific needs and challenges associated with comorbid 
conditions. Despite the consistency between our findings 
and those of previous studies, it is worth noting that our 
study was limited to a specific population admitted to 
Dubai Hospital and caution must be exercised when 
generalizing these results to broader populations. Future 
research endeavors should aim to include larger and more 
diverse samples from different healthcare settings to obtain 
a comprehensive understanding of dental care needs of 
individuals with autism. 
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