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ABSTRACT 
 
Aims:  Phobic or handicapped patients presenting a lack of cooperation need 
pharmacological sedation techniques for performing dental procedures. The purpose of the 
study was to retrospectively evaluate the morbidity outcomes of dental patients receiving 
various levels of sedation in Oral and Maxillofacial Surgery Clinic supervised by an 
anesthesiologist.   
Place and Duration of Study:   This study was performed in the Department of Oral and 
Maxillofacial Surgery, Gazi University Faculty of Dentistry, Ankara, Turkey from January 
2009 to July 2010. 
Methodology:   This study was approved by the Department of Oral and Maxillofacial 
Surgery at Gazi University Faculty of Dentistry.  All relevant data were obtained from the 
patients' dental records.  The sample consisted of 321 patients.  Dental procedures 
performed included tooth extractions (simple tooth and impacted tooth extractions), 
orthognathic surgery, maxillofacial trauma procedures, tumor resections, cystenucleations, 
excisional biopsies, reconstructive surgery, abscess drainage, prosthetic, endodontic, 
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periodontal, combined treatments or surgery for orthodontic purposes. 
Results:  There were 164 males and 157 females (American Society of Anesthesiologists 
(ASA) I:181, ASA II:137, ASA III:3). Their ages ranged from 2.5 to 85 years with a median 
age of 25.8 years. 177 patients had phobic anxiety disorder and 96 patients had mental 
motor retardation. Sedation level was minimal (50), moderate (94), deep sedation or 
general anesthesia (177). Of the 321 cases nausea and vomiting (23, 7.1%), postoperative 
agitation (8, 2.5%), desaturation (5, 1.6%), bradycardia (3, 0.9%), hypotension (3, 0.9%), 
ventricular extra systoles (1, 0.3%) and tachycardia (1, 0.3%) were determined as a 
complication. 
Conclusion: Careful consideration needs to be given to the objectives of the sedation 
when deciding which pharmacologic agents to be used because they all possess slightly 
different clinical characteristics and various degrees of risk. Patient and agent selection are 
the most critical factors when making decisions about sedation because the patient's 
expectations and general health status are of big importance for keeping the procedure 
safe. There are safe and effective sedative combinations for reducing patient fear and 
improving the level of comfort. But unexpected, rare and catastrophic events can occur with 
sedation. 
 

 
Keywords: Pharmacological sedation; dentistry; phobic anxiety; handicapped. 
 
1. INTRODUCTION  
  
Several procedures encountered in general dental practice produce a significant amount of 
pain and anxiety. Patients that became phobic as a result of unpleasant dental or medical 
procedures, pediatric patients presenting a lack of cooperation and the growing number of 
people with special needs involving mental and physical limitations need special care for 
performing dental procedures. 
 
It has been cited in various reports that the people with disabilities have more dental 
problems compared to general population [1-8]. In addition dental fear still continues to be a 
big problem despite significant progress in treatment modalities [9-11]. According to a study 
conducted in Turkey, the dental anxiety level among adults has been stated as 21.3% [12]. 
Performing dental procedures in these subsets of patient population has been a challenge 
for the dental practitioner, therefore providing high quality pain and anxiety control is of great 
importance to get satisfactory treatment results. 
 
Management of pain and anxiety caused by the procedures performed in general dental 
practice is achieved by various methods. Management options include behavioral, 
psychological and pharmacological methods. Among these methods, pharmacologic 
approaches are usually required owing to their effective control on pain and anxiety. 
Sedation procedures, in which various levels of depression in consciousness are produced, 
help to provide a state of cooperation, thereby facilitating a safe and successful dental 
treatment [13]. Even though sedation can be considered a very safe and successful 
procedure; it’s not free from risks. Hypoventilation, apnea, airway obstruction, laryngospasm, 
cardiopulmonary impairment, nausea and vomiting are some of the examples of the 
associated risks reported by many studies [14,15]. Identifying the risks arising from the 
potential side effects of the medications being used, thereby preventing adverse outcomes 
and minimizing their effect when they occur are the main goals of sedation care. Taking into 
consideration that complications can easily occur due to the level of sedation and medication 
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regimens in these subsets of patient population, it is essential to assess the complication 
rates and involved risks in providing dental care. 
 
The purpose of the study was to retrospectively evaluate the morbidity outcomes of 321 
patients receiving various levels of sedation in Oral and Maxillofacial Surgery Clinic of the 
Dentistry Faculty supervised by an anesthesiologist.  
 
2. MATERIALS AND METHOD 
 
2.1 Method 
 
This study was performed in the Department of Oral and Maxillofacial Surgery, Gazi 
University Faculty of Dentistry, Ankara, Turkey from January 2009 to July 2010.Data was 
collected on all dental patients who received dental treatment under sedation between 
31/1/2009 and 31/7/2010 dates. This study was approved by the Department of Oral and 
Maxillofacial Surgery at Gazi University Faculty of Dentistry.  The dental procedures were 
carried out by several residents training in the dentistry faculty, and only one 
anesthesiologist performed in applying sedation procedures.    Dental and anesthetic pre-
operative assessments were carried out one day before the procedure. Details of previous 
medical and dental histories, medical clinical examination and radiographs were taken. 
Routine laboratory tests consisting of complete blood count, chest radiography, partial 
thromboplastin (PT) and activated partial thromboplastin time (aPTT) were ordered for 
patients if necessary. Patients or their parents were given written and verbal instruction to 
ensure patient's fasting from eating food and drinking water or beverages for 3-8 hours pre-
operatively. 
 
On the morning of surgery, a final pre-operative assessment was carried out and then 
written consent was obtained. After placement of intravenous (IV) line on the hand and 
routine heart rate, blood pressure, saturation of oxygen devices (Datascope trio monitorTM) 
were taken (when this could not be done earlier), nasal mask was positioned (AMS Minor 
612™) and sedatives agents were given intravenously.  
 
2.2 Statistical Analysis 
 
Statistical analysis was carried out with the use of the SPSS 12.0 for Windows. Data were 
presented as mean value ± standard deviation (SD), n, (%).  
 
Kolmogorov-Smirnov test was performed for the measurable parameters in order to 
determine whether the range is normal. Parametric values were evaluated with one-way 
ANOVA with Bonferroni adjustment. Numerically equality be achieved and non-parametric 
values were studied with Kruskal-Wallis test and the differences were evaluated with Mann-
Whitney U test. Anesthetic agent according to sedation level (Nitrous oxide), Sedation level 
according to medical diagnosis was compared using Chi-square and Fisher’s exact tests. 
Statistical significance was set at a p value <0.05 for all analysis and p< 0.033 (0.1/3) for 
Bonferroni adjusted Mann-Whitney U test.  
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3. RESULTS 
 
Demographic variables, operation data and indications for treatment under sedation or 
general anesthesia are shown in Tables 1 and 2 respectively. Sedation level in patient as 
minimal-moderate-deep sedation or general anesthesia is shown in Table 3. Pharmacologic 
agents for sedation in patients and anesthetic agents in patients according to sedation level 
are shown in Tables 4 and 5. Sedation related complications and medication for treatment of 
side effects are presented in Tables 6 and 7. Of the 321 cases nausea and vomiting (23, 
7.1%), postoperative agitation (8, 2.5%), de-saturation (5, 1.6%), bradycardia (3, 0.9%), 
hypotension (3, 0.9%), ventricular extra systoles (1, 0.3%) and tachycardia (1, 0.3%) were 
determined as a complication. In our study, we defined failed sedation for only 3 cases. A 
summary of the dental procedures performed is shown in Table 8.  
 
IV administration of midazolam and fentanyl in moderate and deep sedation  was found to 
be significantly higher when compared to moderate sedation (p<0,0001, p<0,0001). The 
administration of ketamine in deep sedation was  significantly higher in comparison with 
moderate sedation (p<0,0001).  The nitrous oxide use in deep and moderate sedation was 
significantly higher than minimal sedation (p<0,0001). The use of oral midazolam was 
similar in both deep and moderate sedation groups (p>0,05) Table 5. 
 
Patients with mental motor retardation required deeper sedation or general anesthesia 
(75%) compared with phobic anxiety patients (51.4%) (Table 9).  
 

Table 1. Demographic properties and operation data (Mean±SD (Min-Max), n) 
 
Demographic properties   
Number of the patient (n) 321 
Gender (Male/Female) 164/157 
Age (Year) 25,85±16,92 (2,5-81) 
Weight (kg) 55,10±25,43 (12-120) 
Height (cm) 156,51±22,82 (27-197) 
ASA (I/II/III) 181/137/3 
Time of anesthesia (minute) 50,18±28,78 (15-205) 
Time of dental procedure (minute) 39,24±27,48 (3-190) 

American Society of Anesthesiologists (ASA) 
 

Table 2. Indications for treatment under sedation o r general anesthesia (n (%)) 
 

Medical diagnosis for sedation indication  Patient (n, (%)) 
Phobic anxiety 177 (55,1) 
Mental motor retardation 96 (29,9) 
Analgesia 20 (6,2) 
Autism 9 (2,8) 
Allergy 5 (1,6) 
Maladaptive stress disorder 2 (0,6) 
Monitorization 8 (2,5) 
Other 4 (1,2) 
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Table 3. Sedation level (n, (%)) 
 

Sedation 
level 

Patient  
(n, (%)) 

State  

Minimal 
sedation  

50 (15,6) Patients respond normally to verbal commands, Cognitive 
function and coordination may be impaired, ventilatory and 
cardiovascular functions are unaffected. 

Moderate 
sedation  

94 (29,3) Patients respond purposefully to verbal commands, either 
alone or accompanied by light tactile stimulation. No 
interventions are required to maintain a patent airway, and 
spontaneous ventilation is adequate. Cardiovascular 
function is usually maintained. 

Deep 
sedation or 
general 
anesthesia  

177 (55,1) Patients cannot be easily aroused but respond purposefully 
following repeated or painful stimulation, ability to 
independently maintain ventilatory function may be 
impaired. Patients may require assistance in maintaining a 
patent airway, and spontaneous ventilation may be 
inadequate and positive pressure ventilation may be 
required because of depressed spontaneous ventilation. 
Cardiovascular function is usually maintained but may be 
impaired  

 
Table 4. Pharmacologic agents for sedation (n, Mean ±SD (Min-Max)) 

 

 

Pharmacologic agents for sedation in 
patients 

n Mean±SD (Min -Max) 

Nitrous oxide (Inhalation) 280 - 
Sevoflurane (Inhalation) 87 - 
Midazolam (IV, mg) 173 3,02±1,93 (0,5-10,5) 
Midazolam (Oral, mg) 30 12,78±2,65 (6-16) 
Fentanyl (IV, µg) 203 81,33±42,63 (10-300) 
Fentanyl (Oral, µg) 1 25,00±0,0 (25-25) 
Ketamine (IV, mg) 85 46,25±42,63 (5-190) 
Propofol (IV, mg) 32 177,72±139,91 (40-600) 

 
Table 5. Anesthetic agents according to sedation le vel (%), Mean±SD (Min-Max) 

 
 Minimal sedation  Moderate sedation  Deep sedation or 

general anesthesia 
Nitrous oxide  32 (11,5) 84 (30,1) 163 (58,4) 
Sevoflurane  - - 87 (100) 
Midazolam (IV)  1,75±0,65(0,5-3) 2,78±1,54(0,5-7) 3,42±2,18(0,5-10,5) 

Midazolam  
(Oral, mg) 

- 12,17±2,81(8-15) 13,05±2,61(6-16) 

Fentanyl (IV, µg)  37,50±31,82(15-60) 83,03±43,46(20-300) 81,08±42,20(10-275) 

Fentanyl (Oral, µg)  - - 25,00±0,0(25-25) 
Ketamine (IV, mg)  - 20,00±14,75(5-60) 53,30±44,92(5-190) 

Propofol (IV, mg)  - 100,00±0,0(100-100) 185,07±144,77(40-600) 
Intravenous (IV) 
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Table 6. Complication and/or side effects (n (%)) 
 

Complication or side effects  (n (%)) 
Nausea and vomiting 23 (4,1) 
Postoperative agitation 8 (2,5) 
Desaturation (94≤SpO2≥90) 7 (2,2) 
Bradycardia (HR<50 per minute) 5 (1,6) 
Undesirable movement 3 (0,9) 
Sedation failure 3 (0,9) 
Hypotension   3 (0,9) 
Convulsion 2 (0,6) 
Disposal of swallowing 2 (0,6) 
Ventricular extra systole 1 (0,3) 
Tachycardia (HR≥120 per minute) 1 (0,3) 
Postoperative pain 1 (0,3) 

Heart Rate (HR); peripheral oxygen saturation (SpO2) 
 

Table 7. Medication for treatment of side effects ( n (%)) 
 

Agents   (n (%)) 
Metoclopropamide 23 (7,2) 
Prednisolone 10 (3) 
Anti-histaminic 7 (2,2) 
Atropine 6 (1,9) 
H2 Receptor antagonist 4 (1,2) 
Methyl-prednisolone 2 (0,6) 
β-Blocker 1 (0,3) 
Tenoxicam 1 (0,3) 
Furosemide 1 (0,3) 

 
Table 8. Dental procedures (n) 

 
Surgical operation  
Extractions (simple tooth extractions, impacted tooth extractions) 217 
Orthognathic procedures (genioplasty, segmental osteotomy, Le Fort 1 
osteotomy) 

6 

Maxillofacial trauma  procedures (open reduction, intermaxillary fixation, tooth 
splinting, removal of  plaques)  

6 

Maxillofacial pathologies (tumour resection, cyst enucleation, excisional biopsy, 
apical resection)  

20 

Reconstructive surgery (implant surgery, oroantral fistula repair, cleft  
palate repair) 

7 

Abscess drainage  6 
Surgery for orthodontic purposes (frenectomy, exposure of unerupted teeth)  3 
Endodontic Treatment (root canal therapy) & Dental Filling (amalgam, 
composite etc.) 

23 

Periodontal Treatment (detartrage, scaling and root planning) 4 
Prosthetic Treatment (tooth preparation) 1 
Combined Treatment 14 
Other 14 
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Table 9. Sedation level according to medical diagno sis (n (%)) 
 

 Minimal  Moderate  Deep sedation/General 
anesthesia 

MMR 6 (6,3) 18 (18,8) 72 (75) 
Phobic anxiety 30 (16,9) 57 (32,2) 90 (50,8) 
Analgesia 2 (10) 10 (50) 8 (40) 
Autism 1 (11,1) 1 (11,1) 7 (77,8) 
Allergy 3 (60) 2 (40) - 
Other - 4 (100) - 
Monitorized patient care 8 (100) - - 
Maladaptive stress disorder - 2 (100) - 

Mental motor retardation (MMR) 
 

4. DISCUSSION 
 
In this study, we performed a retrospective evaluation of our dental patients treated under 
sedation. Patients with phobic anxiety disorders or mentally and physically handicapped 
patients can have a high standard of care under sedation, which might not be possible under 
local anesthesia as they are often unable to cooperate. Previous studies [8,15-19] reported a 
lower quality of dental care for this group of patient in a regular clinical setting. 
 
Dental patients with “special needs” can encompass a wide range of disabling conditions 
including intellectual disability, dementia, physical limitations, movement disorders, 
behavioral disorders and chronic medical conditions. Many of these individuals can be 
treated in routine dental settings with minimal special accommodations or with interventions 
that are well within the scope of most dental professionals and anesthesiology specialist. 
Although the incidence of mortality and morbidity associated with dental sedation are rare, 
the focus on sedation safety must remain a top priority. Avoiding drug overdose is one of the 
most important aspects of sedating handicapped patient [8,19-24]. In our clinics the 
administration of anesthesia is not performed due to the protocols holding a selection of 
standard dosage and agent, but planned individually depending on the varying needs of the 
patients. It is aimed at choosing the level of sedation in which a comfortable working 
environment maintaining the patient safety is obtained for the dental team.  
 
Various differences exist in the dental sedation or anesthesia techniques provided for 
handicapped and phobic patients with different demands [8,21-26]. During sedation, the 
effects of pharmacological agents are superimposed on a patient’s emotional state and level 
of arousal. A patient’s endogenous behavioral state is particularly relevant for the 
practitioners who use sedation to enhance patient comfort. Deeper levels of sedation and 
even general anesthesia are required for patients exhibiting higher levels of anxiety and fear, 
whereas nitrous oxide alone is sufficient for the minimally anxious patient [27-28]. In the 
present study the agent and dosage used in the anesthesia technique were determined 
considering the individual features of each patient, and the types and amounts of the 
analgesic agents and dosages used in phobic and mentally disabled patients were different 
according to their varying degrees of anxiety.  On the other hand mental motor retardation 
(MMR) patient’s required deeper sedation or general anesthesia (75%) compared with 
phobic anxiety patients (51.4%). 
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Determination of the agents and dosages chosen depending on the varying needs of the 
patients ensured a low complication rate. Of the 321 cases nausea and vomiting occurred in 
23 patients. Seven patients were de-saturated which was improved in a short time by using 
positive pressure ventilation. Five patients had short term bradycardia. Three patients had 
hypotension. One patient had ventricular extra systoles resolving spontaneously. One 
patient had tachycardia. The treatment could not be completed in three patients due to the 
inadequate level of sedation. In the postoperative period agitation occurred in 8 patients but 
it resolved in the first 30 minutes period. Two patients developed disposal of swallowing. 
Generalized convulsions occurred in a young adult patient free of systemic diseases and 
diagnosed with phobic anxiety disorder in the course of treatment under nitrous oxide 
sedation. A mentally motor retarded patient under epilepsy treatment developed generalized 
convulsions in the recovery period. Any life threatening complication wasn’t encountered in 
our case series. The anesthesia team and equipment available for the induction of general 
anesthesia and for the maintenance of breathing and circulation support against possible life 
threatening complications provided the effective treatment for the side effects and 
complications in a short time.   
 
Sedative and analgesic medications are routinely used in phobic or handicapped patients to 
reduce pain and anxiety, thereby facilitating dental treatments [8,16-19,21-24]. Mostly a 
combination of an opioid or ketamine, to provide analgesia and a hypnotic, such as a 
benzodiazepine or propofol to provide anxiolysis is used. A variety of opioids used by 
intravenous administration in adults are available for use in the anesthesia practice, 
including morphine, fentanyl, alfentanil, sufentanil and remifentanil [8,14-17,19-24]. In our 
practice we prefer fentanyl as an opioid and midazolam as a benzodiazepine since they 
have antagonist agent just like naloxan and flumazenil. But we did not need using of the 
antagonists. 
 
Levels of sedation are classified by the American Academy of Pediatric Dentistry (AAPD) as 
minimal, moderate or deep sedation [29]. However it’s entirely a theoretical classification and 
it’s a state of continuum where the intended level of sedation could pass to a deeper stage 
due to the anesthesia administration and patient characteristics. In our patients sedation 
level was minimal (n=50) moderate (n=94), deep sedation or general anesthesia (n=177).  
 
While dental procedures could not be performed owing to the inadequate levels of sedation 
in a few cases; conditions including nausea, vomiting, pain, postoperative agitation, 
desaturation, arrhythmias, hypotension and undesirable movements were encountered in 
some cases. Airway obstruction and nausea/vomiting are the most frequently encountered 
complications reported in various studies [13-18,20-22,26]. In a study of Boynes et al. [16] 
286 patients that underwent sedation for their dental treatment have been reported a 
complication rate of 22.4%. All of the complications were considered to be mild (90.6%) or 
moderate (9.4%); there were no reports of severe complications. The complications 
encountered most frequently were airway obstruction (18 reports) and occurrence of 
nausea/vomiting (12 reports). Perrott et al. [30] reported the types and frequencies of some 
physiologic responses as complications associated with ambulatory anesthesia including 
laryngospasm, bronchospasm, cardiac arrhythmia, syncope, seizure, neurologic impairment 
etc on 34191 patients. The overall complication rate per patient was 1.3 per 100 cases (local 
anesthesia, conscious sedation and deep sedation/general anesthesia) and for conscious 
sedation 0.9 per 100 cases in their study. 
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5. CONCLUSION 
 
As a conclusion; with well-trained dental clinicians and anesthetic staff, full equipment set up 
and following best described but not standardized protocol, office-based sedation offers a 
viable option for such patients whose dental treatment may otherwise be impossible to 
render. 
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