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Abstract:

Although dexmedetomidine (DEX) is a widely used analgesic and sedative agent for endoscopic proce-
dures, cardiovascular complications, such as bradycardia and hypotension, are frequently experienced. We
herein report the first case of asystole-induced bradycardia due to DEX during endoscopic submucosal dis-
section (ESD). An 81-year-old man without cardiovascular diseases was referred for gastric carcinoma. ESD
was started after administering a loading dose of DEX followed by a continuous maintenance infusion of
DEX. The patient’s heart rate gradually decreased, and then cardiac arrest occurred. DEX has a risk of car-

diac arrest, so bradycardia should not be underestimated during sedation with DEX.
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Introduction

Endoscopic procedures, such as endoscopic submucosal
dissection (ESD), endoscopic retrograde cholangiopancrea-
tography, or interventional endoscopic ultrasonography, are
becoming increasingly complicated and require a prolonged
time to complete. Conscious sedation is therefore necessary
to reduce the pain and discomfort to patients and facilitate
the procedure.

Dexmedetomidine (DEX) is widely used as an analgesic
and sedative agent in surgeries, intensive care, and treat-
ments without intubation (1). Although one of the benefits
of this agent is its minimal respiratory effect, cardiovascular
complications, such as bradycardia and hypotension, are fre-
quently experienced, with reported rates of 14.2-42.4% and
20.6-56.1%, respectively (2, 3).

We herein report the first case of asystole induced brady-
cardia due to DEX during ESD.

Case Report

An 81-year-old man was referred to our hospital for the
treatment of a gastric carcinoma in the lower gastric body.

The size of the lesion was 20 mm, and endoscopic ultra-
sonography revealed the lesion to be an intramucosal tumor.
Thus, ESD was scheduled as treatment. He had a medical
history of tongue carcinoma, diagnosed at 71 years old, for
which he underwent surgery. He was not taking any regular
medications at the time of admission and had no history of
cardiovascular disease. His electrocardiogram (ECG) was
normal (Fig. la), and his body weight was 55 kg before
ESD. His blood pressure and heart rate (HR) were 134/63
mmHg and 60 beats per minute (bpm), respectively, at the
beginning of ESD.

DEX was administered intravenously at 5.8 ug/kg/h for
10 minutes as a loading dose. As premedications, midazo-
lam and pentazocine were injected at 2 and 7.5 mg, respec-
tively, at the beginning of the procedure. ESD was initiated
with DEX at 0.58 ug/kg/h as a maintenance dose after load-
ing. One minute after starting the maintenance dose, the pa-
tient’s HR dropped to 48 bpm, so the infusion rate of DEX
was decreased to 0.36 pg/kg/h. Since the HR did not im-
prove, the infusion rate of DEX was further decreased to
0.07 pg/kg/h. Marking and submucosal injection were per-
formed as usual. When circumference cutting was initiated
at 6 minutes after starting the maintenance dose, the HR de-
creased further to about 30 bpm, after which DEX infusion
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Figure 1.

Electrocardiogram (ECG) findings. (A) An ECG before endoscopic submucosal dissec-

tion showed no abnormalities. (B) An ECG revealed ST segment elevation at I1, III, and aVF imme-

diately after resuscitation. (C) The ST segment elevations had improved the day after cardiac arrest.

was stopped. Cardiac arrest with asystole occurred one min-
ute after stopping DEX, when one-third of the circumfer-
ence had been cut, during the preparation of atropine. The
endoscope was pulled out immediately, and cardiopulmonary
resuscitation was implemented according to the Japan Re-
suscitation Council Guidelines with a 0.5 mg injection of at-
ropine. Return of spontaneous circulation (ROSC) occurred
about 2 minutes after the first cycle of cardiovascular resus-
citation with an injection of 1 mg adrenaline (Fig. 2).

The ECG was examined immediately after shifting the pa-
The ECG revealed ST-
segment elevation at II, III, and aVF (Fig. 1B). Echocar-
diography showed hypokinesia at the inferior wall. There-

tient to the intensive-care unit.

fore, acute inferior myocardial infarction (MI) was sus-
pected; coronary angiography (CAG) and left ventriculogra-
phy (LVG) were subsequently performed (Fig. 3). Although
CAG did not reveal any abnormalities in coronary vessels,
LVG showed a mid-ventricular pattern. The abnormalities in
the ECG normalized the next day (Fig. 1C). Therefore, a
mid-ventricular type of takotsubo cardiomyopathy was sus-
pected of having occurred during the procedure. The patient
was discharged seven days after this incident without any
neurological symptoms.

A second ESD procedure was performed under general

anesthesia using desflurane, remifentanil propofol, and rocu-
ronium bromide 49 days after the cardiac arrest episode.
There was no incidence of bradycardia or hypotension dur-
ing the procedure. The lesion was removed completely.
Moderate fibrosis was observed around the lesion due to the
previous partial circumference. A histological examination
showed that the lesion was well-differentiated tubular adeno-
carcinoma that had invaded within the intramucosal layer.

Discussion

Endoscopic procedures have become advanced and more
complicated over the years, with the procedure time conse-
quently lengthening. Conscious sedation is commonly used
to reduce the pain, discomfort, and anxiety for patients and
facilitate endoscopic procedures. Although propofol is a suit-
able medication for sedation (4), its usage has some limita-
tions. The use of propofol is restricted to anesthesiologists
in the United States, and an anesthesiologist’s presence is
required for its use in some countries, including Japan. DEX
is a selective alpha-2 adrenergic agonist that is used in anes-
thesia and some surgeries without intubation, such as endo-
scopic treatments and coronary artery interventions (1). The
recommended amount of DEX for sedation of nonintubated
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Figure 2. Time courses in endoscopic submucosal dissection. SBP: systolic blood pressure, DBP:

diastolic blood pressure, PR: pulse rates

Figure 3. Left ventriculography (A: end diastole, B: end systole). A mid-ventricular pattern was

suspected.

patients is 1 ug/kg over 10 minutes as the loading dose and
0.6 pg/kg/h (usually 0.2-0.7 pg/kg/h) for maintenance. These
administration methods were approved by the Japanese
health insurance system. Although the dosage for our patient
met this recommendation, a lower dosage of DEX was ad-
ministrated in some studies (5, 6). We should therefore use a
reduced dosage at the start of procedures or in elderly pa-
tients. The Japanese guideline for sedation recommends the
use of DEX for long endoscopic procedures (7). This means
that DEX is not recommended to be used routinely. There-
fore, we should use benzodiazepines and pentazocine at first
and then consider adding DEX if sedation is not adequate or
the procedure is prolonged, especially for elderly patients.
This approach has the advantage of reducing respiratory de-
pression.

The usefulness of DEX in endoscopic procedures has
been reported (8, 9). Those studies found no severe compli-

cations due to DEX for ESD. Thus, DEX is widely used in
endoscopic procedures. However, bradycardia and hypoten-
sion are occasionally experienced as side effects during the
administration of DEX. The bradycardia and hypotension
are generally managed by decreasing the infusion rate of
DEX or stopping it altogether and by the administration of
atropine. Although several cases of cardiac arrest due to
DEX have been reported (10-13), the patients in the reports
usually had cardiovascular diseases, such as chronic heart
failure or bundle branch block. To our knowledge, no cases
of cardiac arrest-induced bradycardia by DEX during ESD
have been reported. Furthermore, our patient did not have a
history of cardiovascular diseases.

Cardiovascular complications associated with DEX are
considered to be dose-dependent. Ebert et al. reported that a
reduced cardiac function can increase the plasma concentra-
tions of DEX (14). However, conversely, Takata et al. (12)
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argued that the concentration of DEX is not necessarily as-
sociated with the risk of cardiac arrest. However, since eld-
erly patients may have cardiovascular dysfunction, we
should consider reducing the infusion rate of DEX depend-
ing on the age and complications of patients during proce-
dures.

Although ROSC was obtained immediately, the ECG
demonstrated ST-segment elevation. Thus, we initially sus-
pected the involvement of an inferior MI. However, since
the ST segment changes improved the next day, and the
CAG showed no abnormality of coronary arteries, the possi-
bility of MI was ruled out. Since LVG demonstrated a mid-
ventricular ballooning pattern, a mid-ventricular type of
takotsubo cardiomyopathy was suspected of having occurred
during a series of clinical procedures. Although the signifi-
cance of takotsubo cardiomyopathy for the clinical course is
uncertain, this could have been caused by significant emo-
tional or physical stressors due to ESD, the bradycardia in-
duced by DEX, and/or catecholamine administration during
resuscitation (15).

Two incidents had the potential to induce cardiac arrest in
our patient. One is takotsubo cardiomyopathy. However,
while takotsubo cardiomyopathy has been reported to be a
cause of cardiac arrest (16), we considered the cardiac arrest
in our case to be due to the bradycardia that occurred as an
adverse event of DEX, as the pulse rate decreased gradually,
and cardiac arrest occurred without ST segment change.
Furthermore, takotsubo cardiomyopathy has been reported to
be induced by adrenaline injection (17). Another possibility
is that the cardiac arrest was induced by other drugs. Mida-
zolam and pentazocine were administrated to our patient be-
fore the cardiac arrest. However, while one case of cardiac
arrest associated with pentazocine has been reported (18), it
does not induce bradycardia, and the arrest caused by mida-
zolam is usually associated with respiratory arrest (19), with
the incidence of bradycardia also being very low (20).
Therefore, we concluded that the cardiac arrest in our case
was induced by DEX.

In conclusion, endoscopists should be aware that the use
of DEX involves a risk of cardiac arrest during endoscopic
procedures and be alert for bradycardia and hypotension that
might occur during sedation with DEX.

Written informed consent was obtained from the patients for
being included in this report.
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