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Introduction
The coronary artery spasm is the state that coronary arteries 

constrict transiently. The intraoperative coronary artery spasm has 
many reports from Japan [1]. Because, there is ethnic difference 
of genetic polymorphism relating to Nitric Oxide (NO) acting on 
coronary endodermis[2]. Slight coronary artery spasm may cause 
serious coronary artery spasm, besides may cause cardiac arrest [3-5].

This report describes a case of coronary artery spasm associated 
with ST-segment depression during intravenous sedation.

Case
A 77-year-old woman with periapical periodontitis was scheduled 

for tooth extraction. She had a history of diabetes mellitus, but no 
history or evidence of ischemic heart disease. 

In first visit, patient presented with blood glucose level 240 mg/ dl 
and HbA1c 10.0 %. The patient started treatment of diabetes mellitus. 
In three month after first visit, patient presented with blood glucose 
level 170 mg/ dl and HbA1c 6.5 %. Accordingly, patient was scheduled 

for tooth extraction at three month after first visit. Preoperative ECG 
showed a normal sinus rhythm.

Anesthesiologist certified by the Japanese Board of Dental 
Anaesthesiologists’ performed case of anesthesia sedation. 
Intravenous propofol inducted sedation, and maintained (Mackenzie 
and Grant sedation score 3-4) (Figure 1). Four minutes after 
beginning the operation, ST-segment depression of 0.2mV was noted 
on the electrocardiogram (ECG) monitor (Figure 2). Nitroglycerine 
was immediately administered. Propofol administration was 
discontinued at the end of surgery as ST-segment depression showed 
a tendency to recover. On cessation of anesthesia, the patient had no 
anginal pain and ST-segment depression had recovered (Figure 3). 

Coronary angiography was performed several days later. 
Coronary angiography showed a normal coronary artery without 
significant narrowing.

Discussion
In dental practice, intravenous anesthesia without tracheal 

intubation is often used for such as patients who are difficult to 
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Figure 1: Record of Anesthesia & Clinical Research
Intravenous sedation was performed with propofol. After beginning operation, ST-segment depression on the ECG monitor followed was observed. Administration 
of the nitroglycerine was started immediately. 
Operation Time: 8 minutes; Anesthesia & Clinical Research Time: 37 minutes
An abbreviated designation and symbol are meaning to the following matters.
X: Anesthesia & Clinical Research start / finish
O: Operation start / finish
L.A.: Local anesthesia (infiltration anesthesia) Adrenaline include 2% Lidocaine
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treat due to dental anxiety [6,7]. This report describes a case of 
coronary artery spasm associated with ST-segment depression during 
intravenous sedation.

ST-segment depression on ECG indicated myocardial ischemia 
due to supply-demand imbalance of myocardial oxygen [8]. As 
postoperative coronary angiography showed no abnormalities, 
coronary artery spasm was diagnosed as the cause of the ECG 
change. Although many cases of coronary artery spasm with ST-
segment elevation have been reported, there have been few reports 
of ST-segment depression as in the present case [9-12]. ST-segment 
elevation reflects coronary occlusion causing transmural ischemia, 
while ST-segment depression reflects subendocardial ischemia 
causing coronary stenosis with developed collateral circulation or 
without occlusion [4]. If severe coronary spasm develops, ST-segment 
depression may shift to ST-segment elevation and severe arrhythmia, 
necessitating early administration of a coronary vasodilator [13,14]. 
Nitroglycerine used in the present case showed good effect [4].

Inducing factors of coronary artery spasm include diabetes 
mellitus, shallow anesthesia, vagal reflex, hypertension, older age, 
hyperventilation, smoking, and history of ischemic heart disease 

[9,15]. Shallow anesthesia is reported to cause coronary artery spasm 
due to imbalance in the automatic nervous system [16]. Our patient 
was in an optimal sedative state, but in terms of intravenous sedation, 
the sedation level was shallower than general anesthesia and it would 
appear, therefore, that intravenous sedation was the inducing factor 
of coronary artery spasm in our patient. Patients with diabetes are 
often asymptomatic for myocardial ischemia (Silent Myocardial 
Ischemia) and in those with severe diabetes; coronary artery spasm 
might occur asymptomatically [17]. Accordingly, even with no 
history or evidence of ischemic heart disease, such patients may 
develop electrocardiogram abnormalities requiring early detection 
and treatment.

An α-agonist, adrenaline is reported to cause coronary artery 
spasm [16]. In one of those reports, when patient with coronary 
artery spasm history received adrenaline 0.7 mg, ECG shows ST-
segment elevation [18]. It reported that tachycardia (100 beats/ 
min) and hypertension (210 mmHg systolic blood pressure) were 
indicated. Most of coronary artery spasm patients have structural 
coronary stenosis [9-14]. Thus, it considered that that report is to 
cause myocardial demand supply balance worsening due to increase 
in cardiac work. On the other hand, in the present case, local 
anesthetics included adrenaline, but adrenaline dose was 0.0225 
mg. Moreover, increase in cardiac work was not showed. Moreover, 
coronary angiography not showed significant narrowing. Thus, in the 
present case, it is not considered cause by adrenaline.

Possible inducing factors in the present case were diabetes 
mellitus and shallow anesthesia due to intravenous sedation. Careful 
anesthetic management is required to prevent intraoperative 
coronary artery spasm even in patients without a history of ischemic 
heart disease.

Figure 3: Postoperative 12-lead electrocardiogram in the ward
ST segment was restored in the ward.

Figure 2: Intraoperative ECG in Lead II
ST segment decreased about 4 minutes after beginning of operation.  ST-
segment depression of 0.2mV on the ECG monitor followed was observed. 
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Conclusion
Coronary Artery Spasm with ST-segment depression occurred 

during intravenous sedation. Possible inducing factors in the present 
case were diabetes mellitus and shallow anesthesia due to intravenous 
sedation. Careful anesthetic management is required to prevent 
intraoperative coronary artery spasm even in patients without a 
history of ischemic heart disease.
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