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Abstract

Abbreviations

BPM- Beats Per Minute

CHF- Congestive Heart Failure

Echo- Echocardiography/Echocardiogram
EKG- Electrocardiogram

HF- Heart Failure

HR- Heart Rate

LV- Left Ventricular

MR- Mitral Regurgitation

MV- Mitral Valve

MVA- Mitral Valve Annuloplasty

Cases of transient ischemic mitral regurgitation caused by obstructive coronary artery stenosis have been reported in
literature. But it can also be caused by non-obstructive coronary lesions. Diagnosis requires high suspicion and clinical acu-
men backed by a complete cardiac work-up that correlates with the timing of the coronary vasospasm.

Keywords: Obstructive; Stenosis; Plaque; Non-obstructive; Transient, Ischemia; Coronary; Vasospasm; Spasm; Mitral;
Regurgitation; Papillary; Dysfunction; Angiogram, Valve; Replacement; Annuloplasty; Carpentier; Edwards.
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Case Report

81-year-old Tai female with a history of hypertension, non-
occlusive coronary artery disease, atrial fibrillation and hyper-
thyroidism initially presented with urosepsis and pneumonia.
She required intubation and was admitted to MICU. Once
she recovered from the above infections with antibiotics and
guideline directed therapy, she was transferred to the floors.
However, she acutely decompensated and went into cardio-
genic shock requiring reintubation. On physical exam, she ap-
peared cachectic. She had bilateral crackles and coarse breath
sounds in 2/3 lung fields and irregularly irregular heart sounds
with Grade 1I/VI systolic murmur at the apex but no extremity
edema. She was tachycardic in 110s. Labs were grossly unre-
markable.

The patient had hypoxic respiratory failure likely secondary
to flash pulmonary edema during her acute decompensation

episode. Chest Xray showed pulmonary congestion and wors-
ening right-sided pleural effusion. Bedside Echo was done that
revealed 4+ MR, 1+ Al, both of which were not seen previ-
ously (Figure 1 and Video 1). EKG showed diffuse ST segment
depressions (Figure 2). She underwent cardiac catheterization
that did not show any ischemic cause for EKG findings (Figure
3). Cardiothoracic surgery was consulted; they declined sur-
gical repair of her MR as they didn’t believe she was a good
candidate due to the presence of too many comorbidities.
She was medically managed but continued to require Dobuta-
mine and Captopril to sustain her cardiac output. Subsequent
repeat EKG 36 hours after presentation showed marked im-
provement in ST depression (Figure 4). Repeat Echo 44 hours
and 90 hours since initial presentation showed resolution of
mitral valvular abnormality and associated regurgitation (Fig-
ure 5, Video 2 and Video 3).

While her MR resolved and patient initially improved, she then
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(A) (B)
Figure 1: (A) Echo exhibited incomplete Mitral leaflet closure and coaptation along with akinesis and poor movement of the mitral
valve. Transient ischemia from vasospasm can cause transient global subendocardial ischemia that in turn can cause mitral tether-
ing and apical displacement of papillary muscles resulting in incomplete valve closure. (B) Same Echo showing severe MR (B).
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Figure 2: (A) EKG on presentation to the Cardiac team (B) EKG 12-hours prior to acute change in cardio-respiratory status.
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Figure 3: Angiogram revealing no significant coronary arterial occlusion.
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Figure 4: Repeat EKG 36-hours after EKG in Figure 2(A). Notice marked improvement in previously present ST-depression.

had no significant improvement of her clinical status after sev-
eral days despite optimal therapy—possibly due to a recurrent
attack of vasospasm and MR. She had ventilator dependent
respiratory failure and persistently low cardiac index. Given
her poor prognosis, her family decided to withdraw care. The
patient expired 2 hours later.

Discussion

This patient’s transient severe mitral regurgitation (MR) was
likely the result of a coronary artery spasm, causing transient
ischemia induced papillary muscle dysfunction along with LV
segmental akinesis. As the ischemia was relieved by medical
treatment, the LV segmental akinesis resolved and papillary
muscle function was restored, resulting in marked reduction
of MR. These sequential events happened within a few hours
of time. Coronary spasm is a distinct entity that is not well
characterised, but is clearly different from plaque and demand
ischemia. The patient had no angiographic evidence of signifi-
cant obstructive diseases at the time of ischemic induced MR.
She had a prior nuclear treadmill stress test (when her heart
rate (HR) was as high as 140 bpm) with no perfusion defect. She

also had atrial fibrillation with very rapid ventricular response
(when her HR was as high as 170 bpm) without any significant
ST-T changes on EKG. When she did have the ischemic attack
(as supported by marked ECG ST-depression, severe MR and
segmental LV wall motion abnormality in Echocardiography),
her HR was only about 70 bpm. These characteristics are sug-
gestive that coronary spasm (i.e., non-obstructive phenome-
non) induced transient ischemia is an entity independent from
demand ischemia or plaque rupture (i.e., obstructive event).
The question still remains whether she should have benefitted
from MV replacement as the intervention.

While there’s little literature about transient ischemic MR
caused by non-obstructive lesions (viz. coronary vasospasm),
such cases have still been documented. A retrospective study
reviewed 6 patients with transient severe MR between 2006-
2019 [1]. It was caused by 3 different processes—1) rate de-
pendent LBBB and LV dyssynchrony 2) increased LV preload
with transitory mitral annular dilation without change in co-
aptation angle and 3) intermittent coronary arterial spasm or
microvascular dysfunction with apical leaflet tenting and low
coaptation angle or incomplete leaflet coaptation, causing
global myocardial ischemia which was reproducible with giv-
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Figure 5: Repeat Echo 44 (A and B) and 90 (C and D) hours since the first one showed better movement, normokinetic mitral valve
with normal coaptation with significantly reduced mitral regurgitation.

ing methergine [1]. Paroxysmal severe MR mostly presented
as acute HF with pulmonary edema and patients with coro-
nary vasospasm had ST segment depressions on EKG1. This
was seen in 2 of the 6 studied patients (both women in their
60s, 1 had history of atrial fibrillation), who had resolutions of
symptoms (dyspnea and acute HF) after treatment with dil-
tiazem1.

Another case reported coronary vasospasm causing transient
severe MR in an 83-year-old female who presented with acute
onset dyspnea, hypotension and significant ST depression on
ECG, all of which normalised in minutes of nitroglycerin ad-
ministration [2]. In a few days she re-developed hypotension
and ST-depressions with elevated pulmonary arterial pres-
sures [2]. Echo showed severe MR with no LV wall motion
abnormalities [2]. This again resolved with nitroglycerin [2].
Repeat Echo showed trace MR [2]. She had previously been

hospitalised multiple times for acute severe pulmonary ede-
ma but never had evidence of LV systolic dysfunction or valvu-
lar disease on Echo, and angiography showed clean coronaries
[2]. Unfortunately, she had recurrence of similar episodes that
initially responded to medical therapy with calcium channel
blockers and nitroglycerin but was eventually refractory to
medications [2]. She eventually died of shock and hemody-
namic complications [2].

In another case, a 76-year-old male developed severe MR
and associated CHF due to episodes of vasospastic angina [3].
Echo showed LV apical akinesis with ballooning and anterior
mitral leaflet deformity causing inappropriate mitral coapta-
tion and severe regurgitation [3]. An acetylcholine provoca-
tion test reproduced diffuse coronary spasm in distal right and
left coronary arteries and associated severe MR [3]. Repeat
Echo showed decreased MR with resolution of apical wall
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akinesis [3]. The patient’s coronary vasospasm remained re-
fractory to anti-vasospastics and he had similar recurrent epi-
sodes [3]. Decision was made to perform Mitral valve annu-
loplasty (MVA) with a Carpentier-Edwards physio after which
the patient had no further recurrence of MR despite having
intermittent episodes of vasospastic angina [3]. MVA purport-
edly increases surface area for coaptation of mitral leaflets
thus thwarting the tethering force [3]. The study concluded
that MVA is a reasonable approach to patients with recurrent
transient severe MR from coronary vasospasm, especially if
refractory to medical therapy [3].

Conclusion

Our patient most likely had coronary artery spasm induced
transient Severe MR, making it a unique presentation. Cases
of transient ischemic MR chiefly caused by obstructive coro-
nary artery stenosis have been reported in the world litera-
ture, while there’s few mentions of non-obstructive lesions
causing transient ischemia and fleeting MR. It’s very difficult
to diagnose as it requires a complete EKG, Echocardiogram
and Angiogram data with precise timing to correlate with the
coronary spasm ischemia induced transient reversible MR.
More research is necessary to assess the benefit of MVA as an
intervention for patients, especially with recurrent episodes.

Learning objectives:

1. To recognize non-obstructive coronary lesions or coronary
artery vasospasm as the culprit in transient ischemia and as-
sociated transient severe MR.

2. To contemplate the benefit of MV replacement as treat-
ment for patients with recurrent episodes and/or if refractory
to medical therapy.

VIDEO LEGENDS

Video 1: Echo (correlating to Figure 1) showing severe MR due
to mitral valve incompetence via incomplete leaflet closure
and lack of coaptation. There is akinesia of the valve and pap-
illary muscle displacement causing lack of appropriate closure
of anterior and posterior valve leaflets.

Video 2: Echo (correlating to Figure 5A and 5B) obtained 44
hours since the first imaging. Mitral valve leaflets are normo-
kinetic with improved leaflet coaptation and thus subsequent
reduction of MR.

Video 3: Echo (correlating to Figure 5C and 5D) done 90 hours
since the initial Echo. Note significant improvement in mitral
regurgitation, better movement and closure of mitral valve
leaflets and normal coaptation.
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