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Patient-controlled sedation using remimazolam 
during third molar extraction: a case report
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Dental sedation plays a pivotal role in alleviating patient anxiety during various procedures. Remimazolam, a 
benzodiazepine derivative, stands out for its distinctive attributes, particularly its rapid onset of sedation coupled 
with a brief duration, making it an invaluable option for dental applications. The patient was admitted for 
the extraction of impacted third molars via patient-controlled sedation and not only demonstrated stable vital 
signs but also expressed a high level of satisfaction with the procedure. An in-depth analysis of plasma remimazolam 
concentrations and changes in the Patient State Index revealed negative correlation patterns, highlighting the 
inherent potential of remimazolam in achieving effective sedation. This expanded research scope aims to provide 
a more nuanced understanding of the pharmacological responses to remimazolam in dental sedation scenarios. 
This case report offers valuable insights into the evolving landscape of dental sedation methodologies and paves 
the way for a more informed and evidence-based approach to the use of remimazolam in patient-controlled 
sedation.
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INTRODUCTION

Dental sedation effectively mitigates patient anxiety 
and enhances treatment outcomes [1]. However, 
conventional methods may induce unconsciousness and 
pose cardiovascular and respiratory risks. Patient- 
controlled sedation (PCS), employed for three decades, 
allows for self-administration through a button 
mechanism, ensuring anxiety reduction without deep 
sedation [2,3]. Patients can modulate their pain response 
by pressing a button, with built-in safeguards against 
excessive sedation through predetermined dosages and 
lockout times [4].

  Remimazolam exerts rapid sedative effects by acting 
on GABAA receptors, ensuring a short duration, fast 
recovery, and minimal side effects [5]. Notably, 
remimazolam, an ester-based benzodiazepine, undergoes 
swift degradation to an inactive carboxylic acid metabolite 
by liver esterase [6]. Due to its shorter half-life compared 
to midazolam, remimazolam allows for prompt recovery 
of cognitive function, thereby enhancing safety [6-9].  
  In our hospital, we employ PCS with midazolam, 
dexmedetomidine, and propofol for patients with dental 
phobia. This case report evaluates the safety and efficacy 
of PCS with remimazolam, aiming to provide insights and 
guidance for potential future applications based on the 
findings of this study.
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Fig. 1. A patient-controlled sedation device used for remimazolam infusion
(Perfusor Space, B.Braun Mesungen AG, Germany).

Fig. 2. Alterations in cardiovascular and respiratory parameters during the perioperative phase, along with the timing of the administration of an effective
bolus dose through the patient-controlled sedation device. Blue solid line represents systolic blood pressure (Systolic BP, mmHg); red solid line, diastolic
blood pressure (Diastolic BP, mmHg); green solid line, heart rate (HR, bpm); black solid line, oxygen saturation (SpO2, %); orange solid line, end-tidal
CO2 (EtCO2, mmHg). Key events include entry into the operating room (OR in), initiation of patient-controlled sedation (PCS start), commencement 
of surgery (OP start), end of the surgery (OP end), and exit from the operating room (OR out). Red triangles indicate the time of effective bolus 
administration, and blue circles represent the time when the button was pressed during the lockout time.

CASE REPORT

  A1) 57-year-old male, measuring 168 cm in height and 
weighing 72 kg (body mass index 25.51 kg/m2), presented 
without significant medical history for the extraction of 
impacted four third molars and excision of a dentigerous 
cyst surrounding the lower left third molar. Preoperative 
blood tests revealed no abnormalities. Although sinus 
bradycardia with a heart rate of 57 beats per minute was 
noted on electrocardiography, the patient reported no 
cardiac symptoms, and his functional capacity > 4 METs. 
Chest radiography showed no active lung lesions, and 
airway evaluation indicated no limitations in mouth 
opening or neck extension, with a Mallampati 
classification of I. Despite intense dental phobia, the 

numeric rating scale (NRS) score for surgical site pain 
was 0. Consequently, the dental anesthesiologist and oral 
surgeon concurred that performing the surgery under PCS 

1) This report was presented after receiving approval from the IRB (IRB No. ERI 24002).
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Fig. 3. Alterations in the Patient State Index (PSI, red solid line) — an assessment of sedation depth utilizing electroencephalography — throughout
the perioperative phase, along with fluctuations in plasma remimazolam concentration (green solid line, μg/ml) following bolus dose administration.

would be the preferable approach for this patient.
  The PCS utilized remimazolam at a concentration of 
0.5 mg/ml, prepared by dilution in normal saline. Sedative 
administration was facilitated through a PCS device 
(Perfusor Space, B.Braun Mesungen AG, Germany) as 
illustrated in Fig. 1. The system parameters were configured 
to administer a bolus dose of 0.01 mg/kg (0.02 ml/kg) 
at an injection speed of 1500 ml/h. The patient triggered 
the administration by pressing a button, and a lockout 
time of 1 minute was implemented, with no basal infusion 
dose. Patients were instructed to activate the button 
whenever additional sedation or analgesia was required.
  Upon entering the operating room, the patient exhibited 
the following vital signs: blood pressure of 168/93 
mmHg, heart rate of 76 beats per minute, oxygen 
saturation (SpO2) at 95%, end-tidal carbon dioxide 

(EtCO2) level of 38 mmHg, and respiratory rate of 11 
breaths per minute. The Patient State Index (PSI), 
quantifying the level of sedation through electro-
encephalographic (EEG) analysis, was measured at 92 out 
of 100.
  Fig. 2 illustrates the time of remimazolam bolus 
administration during surgery, concurrently depicting 
changes in cardiovascular and respiratory parameters. The 
patient pressed buttons a total of 74 times, with 46 presses 
during the lockout period and 28 presses, resulting in 
40.32 ml (equivalent to 20.16 mg) of effective 
remimazolam delivery. Vital signs remained stable within 
normal limits throughout the procedure, and the surgery 
concluded without complications, such as nausea, 
vomiting, or adverse reactions. No supplementary 
sedatives were administered during surgery. Fig. 3 
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presents correlations between continuous bolus doses, 
changes in plasma concentration calculated based on 
pharmacokinetic parameters [10], and alterations in the 
depth of patient sedation analyzed using PSI.
  The patient successfully recovered in the 
post-anesthesia care unit (PACU) within an hour. Vital 
signs remained stable, and no further interventions were 
required. Pain at the surgical site was initially rated as 
NRS 1 upon PACU entry, while the level of sedation, 
assessed using the Modified Observer's Alertness/ 
Sedation Scale (MOAA/S), was 5. Both pain and sedation 
levels remained stable at NRS 0 and MOAA/S 5, 
respectively, at 30 minutes and 1 hour post-entry. No 
additional analgesics were administered during the 
recovery period, and the patient reported no nausea, 
vomiting, or adverse reactions to the medication. The 
patient expressed high satisfaction, providing a rating of 
5 out of 5 on the PCS for dental procedures (on a scale 
of 0-5, with higher values indicating increased 
satisfaction). This assessment was obtained through a 
survey conducted immediately before the patient's 
departure from the PACU. Additionally, the patient 
conveyed a willingness to undergo the same sedation 
method for future dental procedures. 

DISCUSSION

  Remimazolam is widely used in dental surgery. Since 
its approval for use in South Korea in 2021, remimazolam 
has become the predominant sedative across various 
hospitals, indicating its appropriateness and widespread 
acceptance within the dental field [5,11-13].
  An extensive examination of intravenous sedation 
employing remimazolam for dental procedures, as 
highlighted in a comprehensive review paper [5], reveals 
an onset time ranging from 1.5 to 6.4 minutes, showing 
a swifter induction compared to midazolam. The use of 
remimazolam for sedation and general anesthesia in 
medical procedures has demonstrated a reduced incidence 
of adverse effects, including hypotension, hypoxia, and 

injection pain, compared with propofol [14,15]. While 
there is no universally accepted gold standard for EEG 
monitoring to verify sedation levels, studies have 
suggested a noticeable impact of remimazolam 
administration on the beta wave region. This implies a 
potential assessment using conventional EEG-based depth 
of anesthesia devices [14]. 
  The surgical intervention, as illustrated in Fig. 2, 
maintained stable vital signs with a slight decrease in 
blood pressure, yet no significant hypotensive episodes 
(systolic blood pressure < 100 mmHg) were observed. 
Throughout the procedure, neither hypoxemia nor 
respiratory depression occurred, as indicated by SpO2 
consistently at or above 94%. Noteworthy fluctuations in 
EtCO2 occurred at 18–22, 31–40, 53–56, and 65–71 
minutes, but respiratory rates remained within the range 
of 10–16 breaths per minute. The average respiratory rate 
during the surgery was approximately 14 breaths/min, 
reflecting no substantial respiratory depression. The 
absence of significant changes in cardiovascular vital 
signs and stable respiratory indicators suggests a low 
likelihood of notable respiratory suppression or airway 
obstruction. Repositioning of the nasal prong, leading to 
suboptimal CO2 sampling, raises the possibility of a 
temporary measurement error. However, since this event 
transpired when the PCS button was not pressed, 
signifying appropriate sedation, it is challenging to 
entirely rule out mild partial airway obstruction causing 
relatively small changes in the respiratory rate.
  Considering the previously reported short onset time 
and brief duration of action, approximately 10 minutes 
for remimazolam [5], our study results closely align. 
Analysis of the button press pattern in our case (Fig. 2) 
revealed clusters of effective presses. Correspondingly, 
plasma remimazolam concentrations fluctuated in 
response to this button press pattern (Fig. 3). After 
consecutive button presses, the patient tended to pause 
until the plasma concentration of remimazolam decreased 
to approximately 0.1 μg/ml or below. This temporary 
cessation was followed by a decrease in plasma 
concentration, prompting the patient to resume pressing 
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the button. Examination of the PSI changes in response 
to this pattern revealed a consistent trend. After the last 
button-press cluster, PSI consistently decreased, reaching 
its lowest point, indicating the presence of lag time. 
Following the lowest point, PSI gradually increased 
during the time interval without button presses. 
Subsequently, with the initiation of a new button-press 
cluster and the last button-press within that cluster, PSI 
exhibited a decreasing trend, reaching its lowest point. 
Therefore, in this case report, we confirmed the 
association between remimazolam administration via the 
PCS method and decreases in blood pressure and PSI.
  While remimazolam, similar to other sedatives, poses 
the risk of dose-dependent complications, including 
hypoxemia and cardiovascular depression, the present 
case underscores the potential of PCS in ensuring an 
optimal level of sedation. This approach helps avoid 
excessive sedation and its associated adverse effects. 
Sedation was judiciously and effectively achieved 
through PCS with remimazolam in a patient with dental 
phobia.  
  Given the limited previous research findings regarding 
the use of remimazolam in dental procedures involving 
PCS, further investigations are warranted. Prospective 
randomized controlled trials comparing remimazolam 
with other commonly utilized agents are imperative to 
comprehensively assess factors, including vital signs, side 
effects, patient cooperation, and satisfaction. 
Additionally, a more detailed pharmacokinetic and 
pharmacodynamic assessment is necessary to elucidate 
the causality between bolus dose administration and 
alterations in vital signs, sedation depth, and EEG 
patterns. Instead of relying solely on PSI values, as 
illustrated in this case, conducting research that analyzes 
changes in a broader spectrum of EEG could provide 
valuable insights. 
  In conclusion, remimazolam demonstrated effective 
and safe outcomes in PCS for dental procedures, 
highlighting its rapid onset, short duration, and minimal 
side effects, ensuring optimal sedation. The patient 
reported high satisfaction, and vital signs remained stable. 

Although promising, further research is required to 
establish comparative efficacy and safety, particularly in 
specific dental practices. 
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