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ABSTRACT 
Aim of the study  

Patients with comorbidities have often difficulties tolerating in-office dental treatment; therefore, they often 

require sedation to facilitate dental treatment. When deciding on dental treatment under sedation, the plan 

should be carefully determined because compared to general patients, ASA Class II patients are more likely 

to experience complications because of their underlying medical conditions and potential drug interactions. 

The purpose of this study was to evaluate the Ramsay Sedation Score on nitrous oxide-oxygen mixture 

conscious sedation in a sample of ASA II patient's. 

Material and methods  

114 ASA II patients scheduled for elective tooth extraction under local anesthesia were enrolled in this 

randomized controlled trial. The patients were divided into two groups: the Study group – patients that 

agreed to receive nitrous oxide/oxygen inhalation sedation (n = 54) and the Control group (n = 60) that 

included patients unwilling to be sedated. Ramsay sedation scale was  used to assess adequacy of sedation. 

Categorical data are summarized as percentages, and differences between groups were tested using 

Stata/IC16 software (StataCorp). Ethical approval from the local institutional ethics comitee was obtained 

for this study. 

Results There was significant difference after surgery between patients exposed to nitrous oxide/oxygen 

inhalation sedation and the control group. 

Conclusions  The results of this study show that nitrous oxide/oxygen sedation is a useful method for ASA 

Class II dental patients, who needs lower doses of sedative to obtain an adequate level of sedation. 
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INTRODUCTION 

Although local anesthesia is preferred in 

tooth extraction, there are still several 

adverse effects such as pain, fear and anxiety 

[1]. Several sedation options are used to 

minimize pain, anxiety, and discomfort 

during dental procedures. Minimizing 

anxiety for dental care is the primary goal for 

conscious sedation; however, sedation for 

dental procedure carries high risks for both 

patient and dentists  [2,3]. 

The conscious sedation must carry a margin 

of safety wide enough to decrease the chance 

of unintended loss of consciousness [4]. 

Nitrous oxide has anxiolytic and sedative 

properties [5]. Available nitrous 

oxide/oxygen delivery systems are 

manufactured with oxygen fail-safe devices 

that stop the flow of nitrous when the flow of 

oxygen is stopped, thus preventing 

complications. It should be the first choice 

for pediatric dental patients but it can also 
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facilitate the provision of tooth extraction 

particularly for anxious patients. It is very 

safe because the child remains awake, 

responsive, and breaths on his/her own [6].  

This study was conducted with a control 

group to better assess the improved 

satisfaction due to conscious sedation with 

nitrous oxide/oxygen on ASA Class II dental 

patients. 

MATERIAL AND METHODS 

The sample consisted of 114 consecutive 

adult ASA II patients referred by general 

dentists for tooth extraction at the Clinic of 

Oral and Maxillofacial Surgery, Carol Davila 

University Bucharest - Hospital of Oral and 

Maxillofacial Surgery in the period july 2021 

– december 2021. 

All patients in the study had no previous 

operative dental experience under conscious 

sedation. Also, all subjects met the 

requirements of the ASA Class II anesthesia 

risk. Exclusion criteria were severe 

pulmonary disease and severe emotional 

disturbances.  

All 114 patients accepted the assessment for 

inclusion in the study. Fifthy-four patients 

were included in the Study group that 

choosed to receive nitrous oxide/oxygen 

inhalation sedation; the Control group 

consisted of the 60 patients unwilling to be 

sedated.  

All subjects received plexal anesthesia using 

two shots of 1.8 mL of 4% articaine HCl with 

1:200.000 epinephrine. 

For the first group, at the start of procedure, 

100% oxygen was delivered via a flavored 

nasal mask for 2 to 3 minutes and then nitrous 

oxide, from a concentration of 20%, was 

titrated in 5–10% increments to the 

maximum desired level for each patient by an 

appropriately trained dentist trained in 

sedation techniques and holding the 

”Certificate of complementary studies in 

Inhalosedation by inhalation mixture with 

nitrous oxide and oxygen in Dental 

Medicine”, with the aid of of an Intensive 

Care specialist, until adequate sedation was 

achieved. A flow rate of 6 L/min was 

generally used.  

Nitrous oxide/oxygen sedation was 

administered using a relative analgesia 

machine, which is subject to periodical  

calibration and servicing.  

Once the maximum desired level of nitrous 

oxide had been reached, it was continued 

throughout the subsequent dental treatment. 

When the treatment was complete, the nitrous 

oxide flow was switched off and oxygen 

100% administered for 3-5 min. 

At the completion of the dental treatment, the 

patient was transferred to recovery room 

where monitoring continued; they were 

supervised by an Intensive Care nurse. The 

patient remained in recovery for 20 min. 

Sedation status of the patient was measured 

every 10 minutes using the Ramsay sedation 

scale. In addition, we assessed the pain felt 

from the local anesthesia using a 5 point 

scale (none, mild, moderate, severe, 

extremely severe).  

Data were entered onto an Worksheet file and 

analysed using using Stata/IC 16 software 

(StataCorp). Statistical significance was 

defined by a 2‐sided p ≤ 0.05. The study was 

approved by the Committee of the Ethics of 

the Hospital of Oral and Maxillofacial 

Surgery, Bucharest. Informed consent was 

obtained from each patient. 

 

RESULTS AND DISCUSSIONS 

The Study group consisted of 54 patients, of 

which 30 (55.56%) were men. The mean age 

was 65.02 years (+/- 15.97; range 20-89).  

The Control group consisted of 60 patients, 

of which 28 (46.67%) were men. The mean 

age was 65.43 years (+/- 13.45; range 27-86).  

Although this article cannot draw definitive 

conclusions, the findings highlight some 

implications for future research on the topic. 

Thus, pre-operative patients in the Study 

group were significantly more anxious and 
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agitated than the patients in the control group 

(p < 0.001) (Table I)

.  

 

Table I. Pre-operative sedation score using the Ramsay sedation scale 

Sample Ramsay sedation score 

1  2  

Study group 38 (70.37%) 16 (29.63%) 

Control group 17 (28.33%) 43 (71.67%) 

 

Pre-operative sedation scale in the Study 

group: out of 54 subjects, 38 (70.37%) were 

anxious and agitated (Ramsay score = 1) and 

16 (29.63%) cooperating, oriented and calm 

(Ramsay score = 2) (Table I). Pre-operative 

sedation scale in the Control group: out of 60 

subjects, 17 (28.33%) were anxious and 

agitated (Ramsay score = 1) and 43 (71.67%) 

cooperating and calm (Ramsay score = 2) 

(Table I). 

From the data that was presented in Table II 

patients in the Study group were intra-

operative significantly more frequent 

cooperative and calm (Ramsay score = 2) 

than subjects in the control group (92.59% vs 

40%, p<0.001); no patient was anxious or 

agitated (Ramsay score = 1) in the Study 

group, comparative with the Control group - 

36 agitated and anxious patients (0% vs 60%, 

p<0,001, Fisher’s exact test) (Table II). 

 

Table II. Intra-operative sedation score using the Ramsay sedation scale 

Sample Ramsay sedation score  

1  2  3 

Study group 0 50 (92.59%) 4 (7.41%) 

Control group 36 (60%) 24 (40%) 0 

 

Among the patients in the Study group, 

intra-operative out of 54 patients, 0 patients 

were anxious and agitated (Ramsay score = 

1), 50 (92.59%) patients – cooperating and 

calm (Ramsay score = 2), and 4 (7.41 %) 

patients responded only to commands 

(Ramsay score = 3) (Table II). 

Intra-operative, out of 60 patients in the 

Control group, 36 (60%) were anxious and 

agitated (Ramsay score = 1) and 24 (40%) 

remained cooperating and calm (Ramsay 

score = 2) (Table II). 

Lastly, there was significant difference after 

surgery between the Study group and the 

Control Group in patients with Ramsay score 

= 2 (96.3% vs 96.67%, p> 0.05)  and in 

patients with Ramsay score = 1(3.7% vs 

3.33%, p>0,05). 

The risk of anesthetic complications is 

dependent on the patient’s ASA classification 

and medical condition. Intraoperative 

sedation aims to alleviate anxiety. However, 

frequently used intravenous sedatives such 

as midazolam have potential for over-

sedation and can make patients reach an 

uncooperative state [7]. This is a huge 

disadvantage for ASA Class II dental 

patients. A sedative with less of the above 

mentioned effects may be better since 

patients undergoing dental treatments 

frequently have comorbidities and they 
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often have severe anxiety because the 

surgery [8]. 

Patient cooperation is absolutely essential in 

dental treatment; nitrous oxide/oxygen 

sedation is the main choice for most of the 

ASA Class II patients who seeks dental 

treatment. Although the advantages are 

considerable, the disadvantages, and their 

relevance to each individual patient’s 

physical and mental status, should be 

carefully considered by the dentist prior to 

making a decision to proceed with treatment 

under nitrous oxide/oxygen sedation. 

 

CONCLUSIONS 

Nitrous oxide/oxygen inhalation in ASA 

Class II dental pacients it is a preferable 

choice of sedation for dental surgery. 

However, careful monitoring during the pre-, 

intra-, and post-operative periods is 

necessary to minimize issues.  
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