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Case Report
Remimazolam for hemodynamic stabilization in
patients with perioperative arrhythmia: report of two cases
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Abstract: Intraoperative arrhythmias pose significant risks during surgical procedures, occurring not only in patients
with preexisting cardiac conditions, but also in response to anesthetic agents or surgical stimuli. Remimazolam,
an ultra-short-acting benzodiazepine, demonstrates rapid recovery and stable hemodynamic properties; however,
clinical evidence of its efficacy in patients with perioperative arrhythmias remains limited. Herein, we report two
cases in which remimazolam was successfully used for hemodynamic stabilization in patients with perioperative ar-
rhythmias. In both patients, conventional inhalational anesthesia was converted to remimazolam-based anesthesia
because of arrhythmia-related hemodynamic instability. Conversion to remimazolam resulted in stable heart rate
and blood pressure maintenance in patients with existing or intraoperative arrhythmias. No additional arrhythmic
episodes or uncontrolled tachyarrhythmias occurred during the remainder of the anesthesia and surgery. This he-
modynamic stability may be partly attributed to the minimal cardiac depressant effects of remimazolam and limited
sympathetic nervous system stimulation. Therefore, remimazolam may be a viable anesthetic alternative for pa-
tients with preexisting or newly developed arrhythmias, providing stable cardiovascular control during the induction
and maintenance phases. Although larger prospective studies are warranted, these cases demonstrate the clinical
utility of remimazolam in high-risk cardiac patients requiring surgical intervention.
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Introduction been associated with various cardiac effects,
including sympathetic stimulation, QT interval

Preoperative and postoperative arrhythmias prolongation, myocardial sensitization, and bra-

are associated with prolonged hospitalization,
increased morbidity, and high mortality rates
[1, 2]. Diagnosis, prevention, and management
of arrhythmias are essential to maintain cardi-
ac stability and reduce surgery-related compli-
cations. Although some arrhythmias that occur
during or after general anesthesia are benign,
others may lead to serious outcomes, under-
scoring the importance of early detection and
intervention [3]. Because intraoperative arrhy-
thmias can be triggered by surgical stimuli or
anesthetic agents, the selection or adjustment
of anesthetic drugs to maintain hemodynamic
stability is critical.

Commonly used intravenous anesthetics such
as propofol cause dose-dependent cardiovas-
cular depression [4]. Inhalational agents have

dycardia, all of which may increase the risk of
arrhythmia [5], particularly patients with im-
paired cardiac function or preexisting arrhyth-
mias. Thus, alternative anesthetic strategies
that minimize cardiac depression while ensur-
ing adequate anesthetic depth are required.

Remimazolam is an ultra-short-acting benzodi-
azepine characterized by rapid onset and recov-
ery, availability as a reversal agent, and minimal
cardiovascular effects [4]. These pharmacoki-
netic properties maay make it useful treatment
for patients with cardiac disease or impaired
cardiac function. In a previous report, success-
ful anesthetic management using remimazolam
was demonstrated in a patient with atrial flut-
ter, highlighting its clinical applicability in such
settings [6].
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Figure 1. Preoperative electrocardiogram showing atrial fibrillation with rapid ventricular response.

However, clinical data on the use of remima-
zolam in diverse patient populations with
arrhythmia remain limited. The current study
presents two cases illustrating the utility of
remimazolam in different clinical contexts. The
first involves a patient with preexisting atrial
fibrillation who developed hemodynamic insta-
bility with conventional anesthetics, necessi-
tating surgical postponement and subsequent
reinduction with remimazolam. The second
case involves intraoperative development of
ventricular arrhythmia following the use of inha-
lational agents, which prompted a switch to
remimazolam during surgery. In both cases,
conversion to remimazolam led to cardiovascu-
lar stabilization and successful surgical com-
pletion. This study aims to highlight the role of
remimazolam in the management of periopera-
tive arrhythmias and discuss its clinical impli-
cations in light of the existing literature.

Case report

This study was approved by the Hospital Clinical
Research Review Committee (approval number
2026-01-002). Both patients provided written
informed consent for the publication of their
data.

Case 1
A 56-year-old male patient (184 cm, 70 kg) was

scheduled to undergo subtotal gastrectomy
(Billroth 1) for gastric cancer. Preoperative elec-
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trocardiography (ECQ) revealed atrial fibrillation
with a rapid ventricular response (Figure 1),
with no other notable abnormalities in labora-
tory tests. In the operating room, his heart rate
and blood pressure were 110-120 bpm and
132/78 mmHg, respectively. Anesthesia was
induced with lidocaine 4 mg, etomidate 8 mg,
and rocuronium 50 mg; remifentanil was con-
tinuously infused at 3 ug/kg/hr. Owing to pre-
existing atrial fibrillation and elevated heart
rate, glycopyrrolate was omitted, and propofol
was avoided considering the risk of cardiovas-
cular depression.

Following induction, the patient’s heart rate
increased to 170-190 bpm (Figure 2). Intra-
venous esmolol 10 mg was administered at
2-3-minute intervals, but no significant reduc-
tion in heart rate was observed. Subsequently,
labetalol 5 mg was administered intravenously;
however, the heart rate remained above 150
bpm. During this period, the blood pressure
ranged from 130/100 to 150/120 mmHg.
Owing to persistent atrial fibrillation with tachy-
cardia and concerns regarding intraoperative
safety, the procedure was aborted, and the
patient was awakened. He was transferred to
the intensive care unit (ICU) for further cardiac
evaluation and cardiology consultation.

Electrocardiography performed after cancella-
tion of the procedure revealed atrial flutter with
variable atrioventricular (AV) block, incomplete
right bundle branch block, and nonspecific T-

Am J Transl Res 2026;18(2):1186-1194



Remimazolam in perioperative arrhythmia

NIBPM>125

Profile: cbnuh2 23-Apr-2025

b : avit |v- (

A . v b
n avF

oy
NIBPD>110

GP3 unplugged
Paceor off Filter ESU[]

Figure 3. Post-anesthesia electrocardiogram showing atrial flutter with variable atrioventricular block, incomplete
right bundle branch block, and nonspecific T-wave abnormalities.

wave abnormalities (Figure 3), suggesting a
transition from atrial fibrillation to atrial flutter.
Transthoracic echocardiography revealed non-
valvular atrial fibrillation, biatrial enlargement
(BAE), and preserved left ventricular systolic
function. Laboratory tests revealed CK-MB
1.18 ng/mL, high-sensitivity troponin T 18
ng/L, pro-BNP 356.2 pg/mL, and myoglobin
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26.77 ng/mL, with a notably increased pro-
BNP level.

Given the patient’s cardiac condition, the anes-
thetic plan was revised, and the surgery was
rescheduled. In the second procedure, remima-
zolam was administered for both induction and
maintenance. The pre-induction heart rate was

Am J Transl Res 2026;18(2):1186-1194



Remimazolam in perioperative arrhythmia

g 12:45

hult OR Alarms  Profile: cbnuh 10-Mar-2025

30 mintf 1m}

GP1 transducer failure

GP3 unplugged
Pacer pff Filtef ESU HR AR

17 -~

Sl STHI

Inflation pressure 143

Figure 4. Vital signs and electrocardiogram during the second surgery using remimazolam.

125-130 bpm, and blood pressure was 118/72
mmHg. Remimazolam (5 mg/mL) was adminis-
tered at 6 mg/kg/h for induction and then
reduced to 1 mg/kg/h for maintenance. Ro-
curonium 50 mg and remifentanil at 3 ug/kg/h
were also used. During the second surgery, the
heart rate remained stable, ranging from 120-
130 bpm during induction and 110-120 bpm
intraoperatively (Figure 4). Blood pressure was
maintained at 120/65-140/80 mmHg with-
out significant fluctuations. The procedure was
successfully completed without cardiac compli-
cations and the patient recovered uneventfully
in the ICU without chest pain, hypotension,
or ECG abnormalities. At the time of conversion
to remimazolam, no additional beta-blockers,
antiarrhythmic agents, or vasoactive medica-
tions were administered. Hemodynamic stabili-
zation was achieved without the initiation of
continuous vasopressor or antiarrhythmic su-

pport.
Case 2

A 69-year-old male patient (170 cm, 70 kg) was
scheduled to undergo ileostomy reversal sur-
gery. Preoperative ECG showed a normal sinus
rhythm. Anesthesia was induced using glyco-
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pyrrolate 0.2 mg, lidocaine 40 mg, propofol 80
mg, rocuronium 50 mg, and remifentanil at 3.0
ug/kg/h. Maintenance was achieved using
desflurane at 6.0 vol% (1 MAC) and remifent-
anil at 1.0 yg/kg/h. Immediately after induc-
tion, the ECG showed a normal sinus rhythm.
Approximately 5 min after induction, abnormal
ECG findings emerged during surgical skin
preparation. The patient initially exhibited 2-3
ventricular premature complexes (VPCs), whi-
ch progressed to a bigeminy pattern and
then intermittently reverted to isolated VPCs.
These arrhythmic patterns recurred repeatedly
(Figures 5 and 6).

Considering the possibility that desflurane
contributed to the arrhythmia, the anesthetic
agent was switched to remimazolam. During
the transition, the bispectral index (BIS) re-
mained between 30 and 35; therefore, only the
maintenance dose of remimazolam at 1.0 mg/
kg/h was administered without an additional
induction dose. The depth of anesthesia was
subsequently adjusted based on BIS monitor-
ing. Following remimazolam infusion, the ECG
returned to normal sinus rhythm (Figure 7), and
the surgery was completed without further
arrhythmias or cardiovascular complications.
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Figure 6. Ongoing electrocardiographic changes during anesthesia.
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Figure 7. Electrocardiogram showing return to normal sinus rhythm after conversion to remimazolam.

Apart from the discontinuation of desflurane,
no new antiarrhythmic agents, beta-blockers,
or vasoactive drugs were administered dur-
ing the transition to remimazolam. Thereafter,
heart rate and blood pressure remained stable
without pharmacological cardiovascular sup-
port. Careful review of serial ECG recordings
revealed no evidence of QT or corrected QT
(QTc) interval prolongation, QRS widening, or
other conduction abnormalities before or after
conversion to remimazolam. No additional
arrhythmic events were observed in the post-
anesthesia care unit or during inpatient stay.

Discussion

Similar to other benzodiazepines, remimazolam
acts on GABA-A receptors but is characterized
by its ultra-short-acting profile because of its
rapid metabolism by tissue esterases [7]. This
metabolic pathway is independent of organ
function, allowing predictable recovery and
rapid drug clearance with minimal accumula-
tion, even during prolonged infusion [7]. These
properties make remimazolam suitable for
both the induction and maintenance of anes-
thesia, offering particular advantages to pa-
tients at risk of cardiovascular instability.
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Although remimazolam and propofol have simi-
lar elimination half-lives, remimazolam is distin-
guished by its minimal cardiovascular depres-
sant effects. Propofol causes a dose-dependent
reduction in systemic vascular resistance and
myocardial contractility, leading to hypotension
and decreased cardiac output [8]. This can
result in significant intraoperative hemodynam-
ic instability in patients with arrhythmias or
impaired cardiac function. In contrast, several
clinical studies have shown that remimazolam
is associated with smaller reductions in systolic
and mean arterial pressures, reduced vaso-
pressor requirements, and improved overall
hemodynamic stability compared to propofol
[9, 10].

Compared to commonly used inhalational
agents for anesthesia maintenance, remima-
zolam affords notable cardiovascular safety.
Inhalational agents, particularly desflurane,
can induce arrhythmias through various mech-
anisms, including sympathetic stimulation, QT
interval prolongation, and myocardial sensitiza-
tion [11]. Studies have reported transient
arrhythmias and ECG changes in healthy sub-
jects immediately after desflurane administra-
tion [12]. These findings suggest that compared
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Table 1. Clinical characteristics and perioperative courses of the two cases

Variable Case 1

Case 2

Patient information
Preoperative ECG

(1st surgery)

Onset of arrhythmia
tachyarrhythmia.

Arrhythmia pattern

56-year-old male, 184 cm, 70 kg
Atrial fibrillation — converted to atrial flutter Normal sinus rhythm
Initial anesthetic agents Etomidate + Rocuronium + Remifentanil

Immediately after induction, persistent

Persistent tachycardia, atrial flutter

69-year-old male, 170 cm, 70 kg

Propofol + Rocuronium + Remifentanil +
Desflurane

5 min after induction, before incision

Ventricular premature complexes,
bigeminy

Agent after conversion  Remimazolam (6 mg/kg/hr — 1 mg/kg/h) Remimazolam (1 mg/kg/h, BIS-guided)

ECG after conversion

Surgical outcome
tions

Stable sinus rhythm (110-120 bpm)
Successfully completed without complica-  Successfully completed without complica-

Return to normal sinus rhythm

tions

In both patients, arrhythmias developed or worsened following the use of conventional anesthetic agents. After switching to
remimazolam, hemodynamic stability was restored, allowing successful completion of surgery.

to inhalational agents, remimazolam has a
lower proarrhythmic potential and less effect
on cardiac conduction [13]. This is consistent
with the second case in the current report, in
which a patient without preexisting cardiac dis-
ease developed VPCs and bigeminy following
induction with propofol and desflurane but sub-
sequently returned to normal sinus rhythm and
maintained stable vital signs after conversion
to remimazolam.

Currently, clinical data on the anesthetic effi-
cacy and safety of remimazolam in patients
with arrhythmias remain limited, and most
studies have been conducted in healthy or low-
risk populations. Real-world evidence involving
high-risk patients with cardiac diseases is
scarce, highlighting the need for case-based
reports. The favorable safety profile of remima-
zolam in patients with arrhythmias may be
attributed to several mechanistic factors. First,
remimazolam does not prolong cardiac repolar-
ization [13]. Second, its minimal impact on
autonomic balance compared to that by propo-
fol or inhalational agents allows for more stable
heart rate control [14]. Third, its limited effect
on myocardial contractility supports the main-
tenance of cardiac output and coronary perfu-
sion [15]. Finally, a lower incidence of hypoten-
sion may reduce compensatory tachycardia,
which is particularly relevant for patients with
atrial fibrillation or flutter [16].

Although clinical data on the use of remimazol-
am in patients with arrhythmias remain limited,
growing evidence suggests that it provides rela-
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tively stable anesthesia with fewer episodes of
hypotension and heart rate variability [14-16]. A
recent meta-analysis confirmed that remima-
zolam offers superior overall cardiovascular
stability than propofol does [17], further sup-
porting its emerging clinical utility.

The two cases presented herein highlight the
potential advantages of remimazolam in clini-
cal practice. The first case allowed for a direct
comparison within the same patient, demon-
strating that surgery, which was initially post-
poned because of tachycardia and instability
with conventional intravenous agents, was suc-
cessfully performed under remimazolam, with
restored hemodynamic stability. The second
case illustrates the resolution of arrhythmias
that emerged during anesthesia with standard
agents, suggesting that remimazolam has mini-
mal effects on cardiac conduction and may
serve as a viable alternative for patients with
rhythm disturbances. The clinical characteris-
tics and anesthetic responses of the two
patients are summarized in Table 1.

In both cases, serial ECG assessments demon-
strated rhythm stabilization without accompa-
nying QT or QTc interval prolongation or other
indicators of impaired cardiac conduction.
These ECG findings, together with the stable
hemodynamic values observed after conver-
sion to remimazolam, were consistent with a
favorable electrophysiological profile. Never-
theless, given the observational nature of this
study and the discontinuation of potentially
arrhythmogenic anesthetic agents, a direct
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causal relationship cannot be definitively es-
tablished.

This study was inherently limited by its small
sample size and observational nature. While
both patients demonstrated favorable hemo-
dynamic responses following the switch to
remimazolam, the absence of a control group
and variability in the underlying cardiac rhythms
and perioperative contexts prevented definitive
conclusions. Further controlled studies are
required to validate the reproducibility and gen-
eralizability of our findings.

In conclusion, the cases presented herein sug-
gest that remimazolam may be an alternative
anesthetic option for patients with preexisting
or intraoperatively developed arrhythmias.
However, given the limited number of cases
and observational nature of this report, the
observed hemodynamic stabilization cannot be
attributed solely to the direct pharmacologic
effects of remimazolam. The clinical improve-
ment may have been partially influenced by
the discontinuation of anesthetic agents with
known arrhythmogenic or sympathomimetic
properties. Therefore, these findings should be
interpreted with caution, and further prospec-
tive studies are required to delineate the inde-
pendent effects of remimazolam on periopera-
tive arrhythmia and hemodynamic stability.
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