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Abstract
Coronary vasospasm is a known complication after coronary artery bypass grafting surgery but has rarely
been described in non-coronary cardiac operations. We report the case of a 51-year-old male with
nonischemic cardiomyopathy and paroxysmal atrial fibrillation. He presented with severe mitral and
tricuspid regurgitation and was taken for mitral valve replacement, tricuspid valve repair, and Maze
procedure. Postoperative emergent coronary angiography demonstrated diffuse coronary vasospasm.
Injection of intracoronary nitroglycerin led to clinical and angiographic improvement. This demonstrates
the possibility of coronary vasospasm following mitral valve replacement and effective treatment with
intracoronary administration of vasodilating agents.
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Introduction
Coronary vasospasm is a known and feared complication following coronary artery bypass grafting surgery
that has rarely been described in non-coronary cardiac operations [1]. Iatrogenic causes of ST-segment
changes, hemodynamic instability, or difficulty weaning from cardiopulmonary bypass (CPB) must be
considered after valvular surgery and anti-arrhythmia procedures. Injury to the left circumflex artery during
mitral valve operations and right coronary artery injury with the cryoprobe during Maze procedures are well
known and carefully avoided [2,3]. However, there are few reports of coronary spasms following valve
surgery. 

Case Presentation
We describe herein the case of a 51-year-old African American male with hypertension, paroxysmal atrial
fibrillation, stage III chronic kidney disease, and nonischemic cardiomyopathy presenting with progressive
shortness of breath and bilateral lower extremity edema. Echocardiogram demonstrated severe mitral
regurgitation with asymmetric systolic restriction (Carpentier Type IIIc) and moderate-to-severe tricuspid
regurgitation (Figure 1). Coronary angiography demonstrated normal right-dominant coronary anatomy
(Figure 2). Right heart catheterization measured mean right atrial pressure of 19 mmHg, systolic pulmonary
artery pressure of 67 mmHg, and mean pulmonary artery pressure of 49 mmHg. He elected for mitral valve
replacement (MVR), tricuspid valve repair, Maze procedure (CMP), and left atrial appendage (LAA) clipping.
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FIGURE 1: Preoperative Transesophageal Echocardiogram
demonstrating severe Mitral Regurgitation due to systolic restriction of
the anterior leaflet (A) with a posterior regurgitant jet (B). White arrows
indicate findings noted.

FIGURE 2: Preoperative coronary angiography demonstrating normal
Left (A) and Right (B) coronary artery anatomy. Black arrows indicate
representative segments.

Cardiopulmonary bypass (CPB) was initiated with Del Nido cardioplegia. The mitral valve was replaced with
33mm St. Jude Biocor Porcine bioprosthetic, tricuspid valve repair was performed with Edwards MC3 30mm
annuloplasty ring, LAA was ligated with AtriCure 50mm AtriClip, and Cox-Maze IV was completed with a
cryoprobe. The transesophageal echocardiogram showed a well-seated mitral valve prosthesis with a peak
gradient of 5 mmHg, a mean gradient of 2 mmHg, and no paravalvular leak (Figure 3). While weaning from
CPB, he developed intermittent T-wave elevations that resolved with increased systolic blood pressure to
normal ranges. He was fully removed from CPB, hemostasis ensured, and the chest was closed with sternal
wires. Following skin closure while still on the operating table, further ST-segment elevations were noted.
Echocardiography demonstrated inferior wall dyskinesis without other wall motion abnormalities (Figure 4).
Intravenous nitroglycerin and increased systolic blood pressure with norepinephrine failed to resolve the
electrocardiographic changes. The patient was transported emergently to the cardiac catheterization
laboratory, where coronary angiography demonstrated diffuse coronary spasm of both the right (RCA)
(Figure 5A) and left coronary (LCA) systems (Figure 6A). Intracoronary nitroglycerin and verapamil were
injected, resulting in an improvement in the angiographic appearance of the coronaries and resolution of
the ST elevations (Figure 5B and Figure 6B). A nitroglycerin continuous infusion was started, and an
intraaortic balloon pump (IABP) was placed to aid with the weaning of vasoactive agents. On postoperative
day two, the IABP was removed, and the nitroglycerin infusion was weaned. He had no further
electrocardiographic changes.
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FIGURE 3: Post cardiopulmonary bypass transesophageal
echocardiogram demonstrating a well seated mitral valve prosthesis
with acceptable gradients (A) and no regurgitation or perivalvular leak
(B). The red box and white arrow indicate relevant findings.

FIGURE 4: Post cardiopulmonary bypass transesophageal
echocardiogram in short axis demonstrating dyskinesis of the inferior
wall between diastole (A) and systole (B). White arrows identify an area
of dyskinesis.

FIGURE 5: Coronary angiogram showing right coronary artery with
diffuse spasm before (A) and after (B) intracoronary nitroglycerin
administration.
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FIGURE 6: Coronary angiogram showing left coronary artery with
diffuse spasm before (A) and after (B) intracoronary nitroglycerin
administration.

Discussion
Coronary vasospasm is a known and feared complication after coronary artery bypass grafting surgery but
has rarely been described in non-coronary cardiac operations. Iatrogenic causes of ST-segment changes,
hemodynamic instability, or difficulty weaning from CPB must be considered after valvular surgery and anti-
arrhythmia procedures. Left circumflex artery injury or occlusion during mitral valve surgery and right
coronary artery injuries during tricuspid valve operations are well described [2,3]. However, there are few
reports of coronary spasms following valve surgery, Maze procedure, or combined operations. 

H Shafei et al. [4] reported on a 50-year-old female with the inability to wean from CPB following MVR. On
examination, her anterolateral left ventricular wall was akinetic, and a vein graft was used to bypass the left
anterior descending artery. Coronary spasm was identified three months postoperatively on provocative
testing during coronary arteriography. C Pragliola et al. [5] presented a 67-year-old male that developed
focal RCA spasm after MVR. Intracoronary nitrate injection relieved the spasm and improved inferior wall
cardiac function. M Kanno et al. [6] described a 50-year-old female undergoing reoperative mitral valve
replacement that developed a right coronary artery spasm leading to ischemia. This was treated with
intravenous diltiazem and confirmed on coronary angiography. T Ahmad et al. [7] reported a 63-year-old
male undergoing AVR and MVR with diffuse spasm of the entire coronary tree four hours postoperatively.
Coronary angiography identified the pathology, and intracoronary nitroglycerin injection relieved the
spasm. Q Lang et al. [8] described the case of a 66-year-old male undergoing MVR and CMP for severe mitral
stenosis and persistent atrial fibrillation. Four hours after an uneventful operation, he developed inferior
lead electrocardiographic changes, and coronary angiography identified a distal RCA spasm which was
relieved with intracoronary nitroglycerin injection. BG Rajbanshi et al. [9] described a 45-year-old female
that developed focal RCA spasm following CMP diagnosed on coronary angiography and reversed with
intracoronary nitroglycerin. 

Unlike most of the cases above, our patient developed ST segment changes while still in the operating room.
The decision to pursue coronary angiography rather than reopening and performing a bypass graft is not
trivial, but neither is the exercise of attempting a graft to the obtuse marginal branches. We must also
consider the potential injury from cryoablation used during the CMP. Direct ablation of the coronary arteries
may lead to significant obstruction or total occlusion. There is also a theoretical risk of indirect injury from
cryolesions penetrating too deeply or pericoronary edema following the procedure. If technical
considerations have been ruled out as a source of coronary injury, systemic administration of vasodilators is
an appropriate next step. If this fails to address the issue, then in the appropriate patient, transportation to
the coronary catheterization laboratory can provide further information via emergent coronary angiography
with the potential to deliver intracoronary vasodilators and perform other advanced interventions. This
capability does require a close working relationship between the surgical, anesthesia, and interventional
teams within the hospital system. The availability of interventional cardiology allowed us to avoid a bypass
graft that likely would have failed in the short term and not addressed the underlying pathology. 

Conclusions
Diffuse coronary vasospasm is a rare and potentially devastating complication following noncoronary
cardiac surgery that should be considered in the setting of ECG changes and hemodynamic instability. As
demonstrated by this case and the others cited, coronary spasms may present intraoperatively, shortly after
the patient arrival to the intensive care unit, or in the first days after noncoronary surgery. Consideration of
this pathology in the event of new ECG changes and hemodynamic changes will allow for timely diagnosis
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and treatment.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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