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Administration order of midazolam/fentanyl for 
moderate dental sedation
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Background: The purpose of this study is to investigate the effects of administration order when a sedative 
drug (midazolam) and an opioid analgesic drug (fentanyl) is applied for moderate intravenous (IV) sedation 
in dentistry.
Methods: A retrospective chart review was conducted in one dental clinic during its transition from a midazolam-first 
to a fentanyl-first protocol for dental procedures requiring moderate IV sedation. Physiological parameters, drug 
administration times, patient recovery times, drug dosages, and patient recall and satisfaction were investigated 
for differences. 
Results: A total of 76 charts (40 midazolam-first and 36 fentanyl-first administrations), were used in the analysis. 
Administering midazolam first resulted in an average 4.38 min (52%) decrease in administration times (P < 
0.001), and a decrease in procedural recollection immediately following the procedure (P = 0.03), and 24 to 
48 hours later (P = 0.009). Administering fentanyl first required an average of 2.43 mg (29%) less midazolam 
(P < 0.001). No significant differences were found for change in vital signs, minimum oxygen saturation levels, 
recovery times, and patient satisfaction (P > 0.05). Oxygen saturation levels did not drop below 90% for either 
group; however, 5 cases in the fentanyl-first group fell to between 90% and 92%, compared with 0 cases in 
the midazolam-first group. 
Conclusions: The administration order of fentanyl and midazolam may have different effects on patients and 
the sedation procedure. Findings from this study should be used to facilitate discussion among dental practitioners 
and to guide additional research investigating this topic. 
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INTRODUCTION

  Moderate (conscious) sedation is a common pharma-
cological approach to managing psychological anxiety 
and physical pain associated with dental procedures 
including surgery. While maintaining patient respon-
siveness to verbal and tactile stimuli [1], safety of 
conducting moderate sedation in dental clinic is well 
documented with infrequent complications [1,2]. Pre-

ferred drug choices for administering moderate intra-
venous (IV) sedation are midazolam (benzodiazepine 
sedative) and fentanyl (opioid analgesic) because their 
safety and efficacy have been well established [3-8]. 
Other drug options for moderate IV sedation exist, but 
are beyond the scope of this article.
  The Alberta Dental Association and College regulates 
and provides provincial practice standards for use of 
moderate sedation in dentistry [9]. Regulations provide 
strict rules for the environment, support personnel, and 
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monitoring of airway patency, vitals, and oxyhemoglobin 
saturation (SpO2). However, the administration order of 
the sedative/opioid two-drug moderate sedation is not 
prescribed. In most of North America, the administration 
order―whether the sedative or the opioid should be 
administered first―is determined at the discretion of the 
dentist based on clinician preference and/or assessment 
of the patient’s individual need [3,10]. For example, if 
a patient suffers from moderate to high anxiety and 
reduced anxiety, or recall of the procedure is the patients’ 
expectation, a sedative-first approach may be preferred. 
Whereas if pain is the patient’s main concern, then 
opioid-first administration may be the better option [10]. 
Teaching practices across North America prepare trainees 
to administer midazolam first, followed by fentanyl. As 
such, the administration order of midazolam first is likely 
guided by educational practice. 
  While logical arguments for prescription based on 
patient need exists, there is limited research or compelling 
evidence regarding how to prescribe sedative/analgesic 
administration order in dental sedation. One randomized 
control trial found no significant effects of fentanyl and 
midazolam order administration on patient pain, changes 
in vital signs, or satisfaction [3]. However, this study held 
drug dosages constant, whereas in general practice, drugs 
are typically titrated to effect (i.e., patient comfortable 
and appropriately responsive), with dosages varying 
depending on patient characteristics (e.g., anxiety) and 
procedural stimuli (e.g., complexity of the dental 
procedure). There is evidence, however, that opioid-first 
administration yields a substantial reduction in the 
amount of sedative needed to achieve similar degrees of 
moderate sedation due to a pharmacodynamic interaction 
[6,11,12]. A pharmacodynamic interaction occurs when 
the use of a combination of drugs results in a change 
in the clinical effect from that which would occur if either 
drug was used on its own. One study specifically demon-
strated a 36% reduction in the amount of midazolam 
needed to titrate to a suitable end-point for oral surgery 
when the patient was pretreated with 0.1 mg/70 kg of 
fentanyl [6]. With the potential in reducing sedative 

dosage, jurisdictions, such as the United Kingdom, 
specify opioid-first administration for use in dental 
procedures [13]. Opioids are known to exert less profound 
effects on cardiovascular stability compared with 
sedatives [11]. More research is needed to determine 
whether the opioid-first technique is appropriate for 
administration of moderate IV sedation in dentistry.
  Aware of the potential pharmacological benefits of 
opioid-first techniques, a dental clinic in Alberta, Canada, 
began to adopt a protocol for fentanyl-first administration. 
Clinical observations when fentanyl was used first 
included an apparent decrease in discomfort with injec-
tion of the local anesthetic (i.e., patients exhibited less 
response, such as wincing, during needle insertions). This 
finding was attributed to the fact that by administering 
the opioid sooner, it reached peak effect before the 
procedure started. Eventually, this clinic decided to 
formally switch their protocol from midazolam first to 
fentanyl first. During the transition period from 
midazolam-first to fentanyl-first administrations, several 
dental procedures were performed. The purpose of the 
present study was to contribute to the evidence base of 
outcomes for sedative/opioid administration order in 
moderate IV sedation for dental procedures in a dental 
clinic environment, where charts and sedation records 
from this transition period were collected for analysis. 
Specifically, our study was designed to determine order 
effects on: patient safety and physiological parameters 
(i.e., blood oxygen saturation levels [SPO2], end-tidal 
carbon dioxide [EtCO2], blood pressure, heart and 
respiration rates); drug administration times and patient 
recovery times; total drug dosages; and patient recall and 
satisfaction.

METHODS

  Ethics approval for this study was obtained from the 
University of Alberta Research Ethics Office (Edmonton, 
Alberta; Pro00061742). A retrospective chart review was 
conducted in a general dentistry clinic in Alberta that 
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altered administration order of midazolam and fentanyl 
for procedures requiring moderate IV sedation over a 
period of nine months. Patients were assigned to each 
administration order at random with no effort made to 
equalize or balance the treatments between midazolam 
first or opioid first. Anonymized chart data and sedation 
records from 80 patients who underwent moderate IV 
sedation during this period were collected for data 
extraction, coding, and analysis. A patient satisfaction 
questionnaire was also included in the analysis, com-
pleted before discharge, and again 24 to 48 hours after 
procedural sedation.

1. Sedation Procedures

  Standards from the Alberta Dental Association and 
College are followed for all procedures [9]. Three per-
sonnel are present at each treatment: the dentist (IV 
sedation permit holder), a certified dental assistant, and 
a dedicated sedation assistant for continuous monitoring 
of patient well-being. All team members are certified in 
Health-Care Provider Basic Life Support, and able to 
assist in case of a sedation emergency. The dentist is 
further trained in advanced cardiac life support and 
emergency airway management. All patients receive 2 
L/min of oxygen via nasal cannula. Patient monitoring 
(before, during, and after the procedure) involves clinical 
observations and physiological electronic monitoring to 
ensure adequate patient responsiveness, airway patency, 
ventilation, oxygenation, and circulation, with measure-
ments recorded at 5 min intervals. Standard physiological 
monitoring devices used include: pulse oximeter, EtCO2, 
non-invasive blood pressure, and standard 3-lead 
electrocardiogram. The full protocol used at the clinic is 
presented in Appendix 1. 
  Based on the safe sedation practice guideline for 
selecting the order of drug administration [14], the change 
in order of the sedation from midazolam first to fentanyl 
first does not alter the aims or endpoints of moderate 
sedation or its measurement. The principle of titrating 
drug/drugs to optimal effect is critical to safely achieving 
a recognized sedation end-point, thereby avoiding 

inadvertent under- or over-sedation [15]. The use of fixed 
doses or boluses is unacceptable. 

1.1. Fentanyl-first protocol

  Fentanyl (5 mcg/ml saline solution) is administered at 
a rate of 1 ml/min to a suitable endpoint of 25-50 mcg. 
Total administration dosage depends on the length and 
complexity of the procedure (e.g., for non-surgical 
procedures 25 mcg is typically administered, while for 
impacted wisdom teeth 50 mcg is typically administered), 
patient characteristics (such as, but not limited to, age, 
body mass index [BMI], American Society of 
Anesthesiologists [ASA] status, and underlying health 
concerns or current medications), and practitioner 
experience. A 2 min wait time is used to assess patient’s 
respiration, ventilation, and oxygenation (i.e., SpO2 
levels) before midazolam administration. Midazolam (1 
mg/ml saline solution) is titrated in 1 ml/min increments 
until the patient is visibly relaxed but responsive 
(maximum 10 mg). 

1.2. Midazolam-first protocol

  Midazolam (1 mg/ml saline solution) is titrated in 1 
ml/min increments until the patient is visibly relaxed but 
responsive (maximum midazolam 10 mg). Fentanyl (5 
mcg/ml saline solution) is administered at a rate of 1 
ml/min to a suitable endpoint of 25-50 mcg (see above). 
The patient is continuously assessed, and SpO2 levels 
monitored. Once a suitable endpoint is achieved (patient 
relaxed but responsive), local anesthesia is administered 
and the procedure may commence.
  The provision of safe sedation in the present study was 
to sustain throughout the sedation and recovery period 
the patient’s ability to maintain consciousness/respon-
siveness and control of physiological parameters. This 
assessment is measured using the Ramsay Sedation Scale 
[16,17], with moderate sedation level defined as a score: 
3–4; and by measurement of surrogates of over-sedation 
(SpO2 ≤ 90% or the need for an airway opening 
maneuver).
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Variable
Without covariate adjustment Adjusted according to propensity score

Midazolam first Fentanyl first T-test Midazolam first Fentanyl first
 Multiple linear 

regression
Age (yr) 39.33 ± 17.54 30.22 ± 15.66 t(74) = 2.38; 

P = 0.02*
35.09 ± 14.15 34.92 ± 14.22 β = -0.16; 

P = 0.96
Weight (kg) 74.51 ± 16.61 72.83 ± 16.61 t(74) = 0.41; 

P = 0.68
73.73 ± 18.84 73.70 ± 18.93 β = -0.03; 

P = 1.00
Body mass index 25.70 ± 5.17 24.34 ± 4.23 t(74) = 1.24; 

P = 0.22
25.07 ± 4.76 25.04 ± 4.78 β = -0.02; 

P = 0.98
Data presented as mean ± SD unless otherwise indicated. 
*Statistically significant at P < .05

Table 1. Demographic information (continuous variables)

2. Data Extraction and Coding

  Demographic information extracted included age, sex, 
smoking status, BMI, and ASA physical status classifi-
cation [18]. All blood SpO2 and EtCO2 levels were 
extracted. Pre- and post-procedure systolic and diastolic 
blood pressure (SBP, DBP), respiration, and heart rate 
were collected and the differences calculated (i.e., change 
in vital signs). Administration times were recorded as the 
time between the first IV drug administration and the 
administration of local anesthesia (start of the clinical 
procedure). Recovery times were determined as the time 
from procedure end to patient discharge. Safe discharge 
was determined using criteria from a modified discharge 
scale described by Aldrete [19]. The total dosages of each 
drug administered were also recorded. Patient anxiety, 
procedure recollection, and satisfaction were captured 
through Likert scale questionnaire items (Appendix 2).

3. Data Analysis

  Analysis was conducted using STATA Release 14 
(StataCorp, College Station, TX, USA) [20]. Data were 
screened before analysis for statistical outliers. Cases with 
outliers and potential entry errors were reviewed to 
determine whether single data points or entire cases 
should be removed from the analysis. To remove potential 
bias associated with covariates in the secondary data, 
propensity scores were determined to control for the 
effects of demographic differences between the two 
groups [17]. Due to the small sample size, rather than 
using a matched pairs approach (which would cause 

further sample attrition) these propensity scores were used 
as a single summary covariate in linear and ordinal 
regression analyses, so that the outcomes described 
demonstrate only the relative effects of administration 
order. Statistical significance was set at P < 0.05.

RESULTS

  Seventy-six of 80 charts were included in the final 
analysis, with 40 cases involving midazolam first and 36 
involving fentanyl first. The charts removed from analysis 
were missing key demographic information that would 
allow for a propensity score to be calculated. Within the 
included charts there were also 9 single data points 
reflecting statistical outliers, data entry mistakes, or 
missing data for certain outcome measures; therefore, 
these cases were not included in the respective analyses 
requiring these variables. In addition, 6 charts did not 
include a satisfaction questionnaire, and 13 additional 
cases were missing the 24- to 48-hour satisfaction 
questionnaire responses. These charts were not included 
in the analyses related to satisfaction. 

1. Demographics 

  Demographic information for the midazolam-first and 
fentanyl-first groups are summarized in Tables 1 and 2. 
Before propensity score analysis, the groups significantly 
differed in age (t[74] = 2.38; P = 0.02); smoking status 
(χ2[1] = 4.99; P = 0.03 [n = 76]); and ASA status (χ2[1] 
= 6.46; P = 0.01 [n = 76]). After determining and controll-
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Variable Midazolam first Fentanyl first χ2 test Logistic regression† controlling for 
propensity scores

Sex 15 M, 25 F 14 M, 22 F χ2 (1, n =76) = .02;
P = 0.9

β = -0.00; P = 1.00

Smoking status 27 Non-smokers
13 smokers

32 Non-smokers
 3 smokers

χ2 (1, n = 76) = 4.99;
P = 0.03*

β = -0.10; P = 0.91

ASA status 24 Class I
16 Class II

31 Class I
 5 Class II

χ2 (1, n = 76) = 6.46;
P = 0.01*

β = 0.08; P = 0.93

*Statistically significant at P < 0.05.
†First listed variable coded 0, second coded 1. ASA, American Society of Anesthesiologists.

Table 2. Demographic information (categorical variables)

Physiological parameter Midazolam first Fentanyl first
Multiple linear regression adjusted for 

propensity scores*

Average SpO2 (%)  98.15 ± 1.78  98.12 ± 1.58 β = -0.70; P = 0.07
Minimum SpO2 (%)  96.30 ± 2.20  95.11 ± 2.70 β = -1.12; P = 0.08
Average EtCO2 (mmHg)  32.71 ± 4.67  34.95 ± 4.79 β = 1.56; P = 0.19
Change in SBP (mmHg)  -7.80 ± 11.98  -4.71 ± 11.45 β = 1.17; P = 0.70
Change in DBP (mmHg)  -8.68 ± 8.21  -8.17 ± 17.46 β = -0.68; P = 0.84
Change in heart rate (beats/min)  -0.93 ± 9.86  -1.08 ± 12.56 β = -0.09; P = 0.97
Change in respiration (breaths/min)  -0.50 ± 3.27  -2.16 ± 4.02 β = -1.63; P = 0.09

Data presented as mean ± SD unless otherwise indicated. *Statistically significant at P < 0.05. DBP, diastolic blood pressure; EtCO2, end-tidal 
carbon dioxide SBP, systolic blood pressure; SpO2, oxygen saturation

Table 3. Patient safety and physiological parameters

Midazolam first Fentanyl first Multiple linear regression adjusted for propensity scores
Administration (min)  5.05 ± 1.50  9.37 ± 2.00 β = 4.38; P < 0.001*

Procedure (min) 40.33 ± 29.28 31.94 ± 18.86 β = -5.31; P = 0.40
Recovery (min) 10.54 ± 3.37 10.75 ± 3.42 β = 0.11; P = 0.90

Data presented as mean ±SD unless otherwise indicated. *Statistically significant at P < 0.05.

Table 4. Administration and recovery times

ing for propensity scores, the two groups were statistically 
equivalent for potential covariates.

2. Patient Safety and Physiological Parameters

  Changes in vital signs, and average SpO2 and EtCO2 
levels according to administration group, are shown in 
Table 3. After controlling for covariates, none of these 
physiological parameters significantly differed between 
the midazolam-first and fentanyl-first groups (P > 0.05). 
For patient safety, verbal contact with the patients was 
maintained throughout the sedation period (Ramsay score
–3), oxygenation desaturation (below 90%) was not 
observed, and no airway intervention was monitored. 
Specific to the minimum SpO2 levels experienced by the 
patients, there were no statistically significant differences; 
however, there was a potential clinically significant 
difference, namely, the fentanyl-first group had five 

(14%) cases in which SpO2 levels dropped below 92%, 
compared with zero in the midazolam-first group. SpO2 
levels never dropped below 90% in either group.

3. Administration and Recovery Times 

  There was no significant difference in average pro-
cedure length according to administration order (P > 0.05) 
(Table 4), meaning that the procedures administered 
between both order groups were statistically comparable. 
With the use of the propensity score to control for 
potential confounders, a significant difference was found 
between the midazolam-first and fentanyl-first groups for 
drug administration times (β = 4.38, t[71] = 9.63; P < 
0.001). On average, when midazolam was administered 
first, procedures started 4.38 min earlier. The percent 
change indicated a 51% decrease in average admini-
stration times. No significant difference was detected for 
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Drug Midazolam first Fentanyl first Multiple linear regression adjusting for propensity scores
Total midazolam dosage (mg)  8.24 ± 1.71  6.07 ± 1.99 β = -2.43; P < 0.001*

Total fentanyl dosage (mcg) 32 ± 10.97 36.81 ± 9.12 β = 1.88; P = 0.44
Data presented as mean ±SD unless otherwise indicated. *Statistically significant at P < 0.05

Table 5. Drug dosages

recovery times (P > 0.05).

4. Drug Dosages

  Controlling for covariates, there was a significant 
difference in the amount of midazolam administered 
(Table 5). When fentanyl was administered first, the total 
midazolam dosage was, on average, 2.43 mg less than 
when midazolam was administered first (β = -2.43, t[70] 
= -5.12; P < 0.001). The percent change indicated a 29% 
decrease in average midazolam dosages. There was no 
significant difference in total fentanyl dosage (P > 0.05).

5. Patient Satisfaction

  Ordinal logistic regression revealed significant dif-
ferences in response to the recollection item on the 
satisfaction questionnaires. On average, the odds of 
greater procedural recollection before discharge was 3.13 
times higher with the administration of fentanyl first (OR 
= 3.13; z[68] = 2.24; P = 0.03). This tendency continued 
for the 24- to 48-hour questionnaire, with 4.18 times odds 
of increased recollection (OR = 4.18; z[55] = 2.61; P = 
0.009). There were no significant differences in other 
satisfaction items (P > 0.05).
 
DISCUSSION

  The purpose of this study was to elaborate on the 
effects of sedative/analgesic administration order when 
applied in a private practice dental office setting. This 
study revealed a 29% reduction in midazolam dosage 
when low-dose fentanyl opioid was administered first, 
further demonstrating a significant pharmacodynamic 
interaction that should be taken into consideration when 
prescribing drug order for moderate IV sedation in 
dentistry [6,13]. Opioids are often described as having 

less profound effects on cardiovascular stability than 
sedative/hypnotic agents [11]. Therefore, use of a 
fentanyl-first protocol may be indicated to reduce overall 
midazolam dosage requirements, while still maintaining 
adequate patient sedation and operator satisfaction, and 
without increasing the amount of fentanyl required. 
Alternatively, this study showed that midazolam-first 
administrations appeared to result in fewer cases of SpO2 
below 92%, and took less time to administer. Admittedly, 
at least 2 of the 4 min in increased procedure length can 
be accounted for by the difference in the administration 
protocol; however, if similar protocols were to be used 
clinically for fentanyl-first procedures, then this is still 
an important difference to consider. These latter findings 
suggest there may be circumstances when midazolam- 
first administrations may be preferred, but require further 
substantiation from additional research.
  Findings of the present study also included a significant 
increase in patient recollection when fentanyl was admini-
stered first. Because the fentanyl-first procedures required 
less midazolam, it follows logically that recollection may 
increase. Some practitioners may worry that increased 
recollection would result in greater patient dissatisfaction 
of the sedation procedure; however, recollection dif-
ferences did not appear to have any significant impact 
on the measures of satisfaction in this study. It could be 
argued that increased recollection (without decreased 
satisfaction) is actually a benefit, because it means the 
patient maintained more control to achieve the same level 
of comfort and pain management. Consideration of 
recollection effects may be indicated when making 
patient-centered procedural decisions.
  The retrospective design of this study leads to many 
inherent limitations. Although propensity scores were 
used to improve the level of statistical control over several 
known covariates, the lack of control in the assignment 
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of patient groups created issues that may have con-
founded the results. The comparability of procedures 
between the groups was demonstrated, with no significant 
difference found in procedure time; however, it is difficult 
to determine whether other confounding variables may 
have influenced the results. Despite using statistical 
covariates, holding drug dosages constant was also not 
possible across patients, reflecting individual variations 
in patient needs and practitioner experience. The issue 
of not holding dosage constant at initial outset and 
overall, while limiting the comparability of the 
administration order, better reflects the actual practice of 
sedation within a typical dental clinic. The data collection 
relied on the record-keeping diligence of secondary 
sources, and missing/improbable data could not be 
followed up. Furthermore, the time recorded for each 
procedure, as analyzed in this study, was only accurate 
to the minute, as recorded by the assistant. Finally, the 
use of only a single dental clinic in data gathering also 
limits generalizability. Despite these limitations, however, 
the information provided in this preliminary study can 
be used to stimulate discussion and additional research 
on a topic that has largely been ignored in the literature. 
This project’s findings can be used to guide development 
of more rigorous prospective studies. Dental practitioners 
are also encouraged to think more holistically about their 
administration(s) of moderate IV sedation, and to 
consider the effects drug order may have on the patient 
and procedure, instead of relying on a single mechanical 
routine.
  In conclusion, this study demonstrated the characteristics 
of midazolam and fentanyl when each was administered 
first for moderate IV sedation in a dental clinic. When 
fentanyl was administered before midazolam, there was 
a significant reduction in sedative/hypnotic dosages. 
However, when midazolam was administered first, there 
may have been a reduction in administration time and 
procedural recollection by the patient. From these findings, 
practitioners may want to consider midazolam-first 
sedation when patients are experiencing high anxiety or 
high gag reflex, while the use of fentanyl-first sedation 

may be recommended when a strong stimulus or painful 
procedures are required. Moreover, when a lighter level 
of sedation is desired to provide comfort, a lower-dose 
fentanyl administration first may enable a (pharmaco-
dynamic) reduction in the amount of midazolam required 
compared with a midazolam-only sedation. These findings 
can be used to guide additional research investigating this 
topic.
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Appendix 1. Intravenous (IV) Sedation Protocols - IV Drug Administration for Moderate (Conscious) Sedation in Dentistry 

Midazolam-First Administration – Titration to Effect (Moderate Sedation) 
Midazolam and Fentanyl sedation protocol 

Start sedation with midazolam 
1. Draw 10 mg midazolam up to 10 ml with saline (1 mg/ml solution). 
2. Administer 1-2 mg initially IV then 1 mg at 1 min intervals until the patient is suitably relaxed, and at sedation end-point of moderate sedation. 

Start analgesia with fentanyl 
3. Draw 50 mcg fentanyl up to 10 ml with saline (5 mcg/ml solution). 
4. Administer 1 ml/min to a suitable end-point of 25–50 mcg. Level of fentanyl is based on procedure stimulus – practitioner judgement. For more 

complex procedures or surgery (e.g., surgical extraction - impacted wisdom teeth removal or extractions requiring bone removal and/or tooth 
sectioning), the full 50 mcg is generally administered, less complex cases (e.g., restorations, root canal therapy, crown and bridge treatment, 
dental cleanings, patients with a high gag reflex that required sedation and routine periodontal treatment) generally require 25 mcg or less.

5. Continuously assess the patient and monitor SpO2 levels. 
6. Once the patient seems more relaxed, and at a suitable sedation end-point, then commence with local anesthetic administration. 

Start anesthesia with local anesthetic administration 
1. Wait for local anesthetic to take effect and then proceed with dental procedure 

TITRATION OF SEDATION DURING PROCEDURE 
1. IV sedation is generally adequate for procedures of 30–45 min. duration 
2. If the procedure extends beyond this time frame and the sedation becomes inadequate then maintenance or supplemental titration may be 

required. 
a. Wait 2 min. after administering supplemental midazolam before administering either midazolam or fentanyl.
b. Wait 2 min. after administering supplemental fentanyl before administering either fentanyl or midazolam. 
c. Titrate in 1.0 ml increments. 

IF THE PATIENT COMPLAINS OF1
• Pain: assess the local anesthesia and re-administer 
• Discomfort: increase the fentanyl for analgesia 
• Awareness: increase the midazolam for sedation 

REASONS TO STOP SEDATION OR SUPPORT PATIENT 
• Patient does not respond to loud voice or shaking
• SpO2 < 90% 
• Patient needs airway support 
• Patient becomes unstable 

If the patient becomes unresponsive and has entered a deeper level of sedation or general anesthesia then assess, support and observe the patient. 
Consideration must be given to administer antagonist or reversal agents: naloxone to reverse fentanyl, or flumazenil to reverse midazolam. 

Fentanyl-First Administration – Titration to Effect (Moderate Sedation) 
Fentanyl and Midazolam sedation protocol 

Start analgesia with fentanyl 
1. Draw 50 mcg fentanyl up to 10 ml with saline, (5 mcg/ml solution). 
2. Administer 1 ml/min to a suitable end-point of 25–50 mcg. Level of fentanyl is based on procedure stimulus – practitioner judgement. For more 

complex procedures or surgery (e.g., surgical extraction - impacted wisdom teeth removal or extractions requiring bone removal and/or tooth 
sectioning), the full 50 mcg is generally administered, less complex cases (e.g., restorations, root canal therapy, crown and bridge treatment, 
dental cleanings, patients with a high gag reflex that required sedation and routine periodontal treatment) generally require 25 mcg or less. 
In fentanyl first administration, patients often mention they feel something, however there is not a definitive endpoint like is seen with midazolam 
administration.

3. Wait 2 min. after administering last increment of fentanyl before administering midazolam - continuously assess the patient and monitor SpO2 
levels. 

Start sedation with midazolam 
4. Draw 10 mg midazolam up to 10 ml with saline, (1 mg/ml solution). 
5. Administer 1-2 mg initially IV then 1 mg at 1-min. intervals until the patient is suitably relaxed, and at sedation end-point of moderate sedation. 
6. Once the patient seems more relaxed, and at a suitable sedation end-point, then commence with local anesthetic administration. 
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Start anesthesia with local anesthetic administration 
1. Wait for local anesthetic to take effect and then proceed with dental procedure. 

TITRATION OF SEDATION DURING PROCEDURE 
1. IV sedation is generally adequate for procedures of 30–45 min. duration. 
2. If the procedure extends beyond this time frame and the sedation becomes inadequate then maintenance or supplemental titration may be 

required.
a. Wait 2 min. after administering supplemental midazolam before administering either midazolam or fentanyl.
b. Wait 2 min. after administering supplemental fentanyl before administering either fentanyl or midazolam. 
c. Titrate in 1.0 ml increments.

IF THE PATIENT COMPLAINS OF1
• Pain - assess the local anesthesia and re-administer 
• Discomfort – increase the fentanyl for analgesia 
• Awareness – increase the midazolam for sedation 

REASONS TO STOP SEDATION OR SUPPORT PATIENT 
• Patient does not respond to loud voice or shaking 
• SpO2 < 90% 
• Patient needs airway support 
• Patient becomes unstable 

If the patient becomes unresponsive and has entered a deeper level of sedation or general anesthesia then assess, support and observe the patient. 
Consideration must be given to administer antagonist or reversal agents: naloxone to reverse fentanyl, or flumazenil to reverse midazolam. 

Route of administration Onset of action Time to peak effect Duration of action
Midazolam – intravenous* – 3–5 min 20–60 min**

Fentanyl – intravenous* 3–6 min 2–3 min 30 min**

*It is advisable to titrate smaller intravenous doses to effect in elderly patients, **Dose related 

Table 1. Dosing schedule for midazolam and fentanyl

Appendix 2. Patient Recall and Satisfaction Questionnaire

The sedationist/operator will be blinded to individual answers to this questionnaire.

Patient’s level of anxiety or nervousness prior to the procedure.

1. Using a scale from 1 to 5, how anxious are you prior to your treatment today?
1. Not anxious 2. Slightly anxious 3. Fairly anxious 4. Very anxious 5. Extremely anxious

Patient recall and satisfaction was determined after the patient had returned to baseline mental status, but prior to discharge.

1. Using a scale from 1 to 5, did this sedation technique meet your needs in reducing the level of anxiety that you identified prior to treatment?
1. None of it 2. Very little 3. Some of it 4. Most of it 5. All of it

2. Using a scale from 1 to 5, after you were given the sedation, how much of the procedure do you recall?
1. None of it 2. Very little 3. Some of it 4. Most of it 5. All of it

3. Using a scale from 1 to 5, how satisfied or dissatisfied were you with the sedation?
1. Very dissatisfied 2. Dissatisfied 3. Neutral 4. Satisfied 5. Very Satisfied

4. Using a scale from 1 to 3, would you have this sedation technique again?
1. No 2. Unsure 3. Yes

5. Using a scale from 1 to 3, would you recommend this sedation technique to a friend or family member if they were anxious about dental 
treatment?
1. No 2. Unsure 3. Yes

Patient recall and satisfaction 24 to 48 hours after the procedural sedation
Same as above with one additional question:

6. Did you experience any untoward effects from the sedation next day?
1. Yes 2. No


