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Abstract

We report the case of a 58-year-old woman who developed typical chest pain following intravaginal
administration of misoprostol, used routinely as a premedication before a hysteroscopy. Misoprostol is a
synthetic prostaglandin E1 analogue widely employed for cervical softening and the medical management
of an incomplete abortion, and is generally considered safe. The chest pain was accompanied by transient,
severe ST-segment elevation (up to 6 mm) in the inferior and inferolateral electrocardiogram (ECG) leads,
which resolved promptly after sublingual nitrate administration. A hyperventilation test (5 minutes at 30
breaths per minute) demonstrated a paradoxical reduction in peak diastolic flow velocity in the mid-to-
distal left anterior descending coronary artery. Invasive coronary angiography showed smooth,
angiographically normal coronary arteries, but provocation with intracoronary acetylcholine induced
complete vasospasm of the left circumflex artery. This case underscores the importance of recognizing
vasospastic angina even in non-cardiology settings. It highlights the value of targeted noninvasive and
invasive diagnostic testing to confirm this often overlooked, underdiagnosed, and undertreated condition.
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Introduction

Vasospastic angina (VSA), characterized by transient coronary artery spasm resulting in myocardial
ischemia, is a known but frequently underrecognized cause of chest pain, especially in patients with
minimal or no angiographic evidence of coronary stenosis [1]. Misoprostol is a synthetic prostaglandin E1
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analogue widely employed for cervical softening and the medical management of incomplete abortion and
is generally considered safe. However, it may induce coronary vasospasm, causing angina, myocardial
infarction, and cardiac arrest in vulnerable subjects [2-12].

Case report

A 58-year-old woman in menopausal status with negative past cardiovascular history and no current drug
therapy was admitted to the obstetrics and gynecology department for an elective hysteroscopy. She was
pretreated with intravaginal misoprostol, a common practice to soften the cervix and reduce procedural
complications such as cervical laceration or perforation.

Approximately three hours after administration, the patient experienced acute, severe substernal chest
pain. Electrocardiogram (ECG) revealed significant ST-segment elevation in inferolateral leads (Figure 1).
Sublingual nitrates were promptly administered, resulting in the complete resolution of symptoms and ECG
changes.
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Figure 1. The electrocardiogram showed ST-segment elevation in the inferolateral leads after misoprostol
administration.

Following clinical stabilization, the patient underwent a standardized hyperventilation test (5 minutes
of deep breathing at 25-50 breaths per minute), with echocardiographic monitoring continued for 5
minutes of post-maneuvering [13, 14]. Hyperventilation induced the expected increase in myocardial
oxygen demand, reflected by a rise in heart rate (from 64 to 106 bpm), systolic blood pressure (from 130 to
160 mmHg), and a rate-pressure product (from 8,320 to 16,960 mmHg x bpm). Despite this physiological
stress, Doppler echocardiography revealed a paradoxical decrease in coronary flow velocity (CFV) in the
mid-distal left anterior descending (LAD) artery from 24.2 cm/s at rest to 13.7 cm/s at peak stress,
followed by an increase in the recovery period (CFV 36.1 cm/s), suggesting a vasospastic response
(Figure 2, lower panel).
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Figure 2. The paradoxical coronary flow pattern during the hyperventilation stress test and its angiographic correlate.
lower panel: coronary flow velocity (CFV) in the left anterior descending (LAD) artery evaluated at rest, after hyperventilation,
and in the recovery period; upper panel: coronary angiographic findings at rest, during intracoronary acetylcholine
administration, and after intracoronary administration of nitrates.

Invasive coronary angiography was subsequently performed, showing angiographically normal
coronary arteries (Figure 2, upper panel). Provocative testing with intracoronary acetylcholine induced
complete vasospasm of the left circumflex artery (and also of the LAD artery to a lesser degree), at the first
step of the infusion (20 pg), as demonstrated by coronary vasoconstriction > 90% plus ischemic ECG
changes and characteristic chest pain, confirming the diagnosis of VSA. The patient was discharged on a
regimen of calcium channel blockers (verapamil, 240 mg once daily, long-acting formulation orally) and
nitrates (isosorbide mononitrate 60 mg once daily, long-acting formulation orally), with instructions to
avoid beta-blockers.

At one-year follow-up, she remained asymptomatic, and a hyperventilation echocardiographic stress
test was performed on therapy. During the test, the increase in heart rate (from 69 to 85 bpm), systolic
blood pressure (from 120 to 150 mmHg), and rate-pressure product (from 8,280 to 12,750 mmHg x bpm)
was not associated with ischemic ECG changes, and neither with regional wall motion abnormalities. In
contrast to the previous exam, where we observed a drop in the CFV of the LAD artery, a hyperventilation
test in this case showed an increase in the CFV of the LAD artery from 26 cm/s at rest to 31.4 cm/s at peak
stress, according to the incremental rate-pressure product (Figure 3).

Considering the favorable response, we decided to continue the same drug plan and to reassess the
patient every year (Figure 4).

Discussion

This case highlights a rare but clinically significant phenomenon: vasospastic angina triggered by
misoprostol in a non-cardiology setting. While the misoprostol is generally safe and routinely used for
various gynecological indications, including incomplete abortion and pre-hysteroscopy cervical preparation
[15], in susceptible individuals, it can provoke coronary vasospasm.

The diagnosis of vasospastic angina is straightforward and potentially life-saving when appropriately
considered, but is often overlooked. The vasospastic effect of misoprostol may be mediated by two primary
mechanisms:
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Figure 3. Coronary flow velocity (CFV) in the left anterior descending (LAD) artery evaluated at rest, after
hyperventilation, and in the recovery period.
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Figure 4. Timeline events and the treatment details in chronological order. ECG: electrocardiogram; LAD: left anterior
descending; VSA: vasospastic angina.

1. Stimulation of prostaglandin E receptor subtype EP3, which promotes vasoconstriction, in contrast
to the vasodilatory effects of EP2 and EP4 activation.

2. A dose-dependent increase in circulating norepinephrine, a potent vasoconstrictor [16].

Vasospasm associated with misoprostol has been reported across various routes of administration,
including intravenous, oral, buccal, rectal, and vaginal, and can occur even at low doses. Peak plasma
concentrations are highest with intravenous and sublingual administration, while vaginal administration
results in a slower but prolonged absorption. Hence, no route or dose can be deemed entirely safe in
vulnerable patients [12, 16].

Conclusion

Clinicians, including gynecologists, obstetricians, and cardiologists, should be aware of misoprostol’s
potential to induce coronary vasospasm. Although rare, this adverse effect can lead to serious and life-
threatening events. Early recognition is critical. Noninvasive testing with hyperventilation
echocardiography, followed by confirmatory intracoronary acetylcholine testing, can help establish the
diagnosis and initiate appropriate treatment [17]. Therapy should include calcium channel blockers and/or
nitrates, while beta-blockers should be avoided.

Abbreviations
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LAD: left anterior descending

VSA: vasospastic angina
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