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Left Ventricular Dysfunction due to Multiple-Diffuse Coronary Spasm

: New Concept of Vasospastic Heart failure

Hideaki Yoshino, MD, Takumi Inami, MD, Masaharu Kataoka, MD, Hiroki Taguchi,
MD, Ryoji Yanagisawa, MD, Haruhisa Ishiguro, MD, Hideyasu Kohshoh, MD,
Toru Satoh, MD

Division of Cardiology, Department of Internal Medicine, Kyorin University
School of Medicine

Background: Many of the patients with dilated cardiomyopathy (DCM) have
been diagnosed by the presence of diffuse left ventricular (LV) dysfunction and
exclusion of significant organic narrowing of coronary artery. We investigated the
possibility that coronary multi-spasm is one of the mechanisms leading to LV
dysfunction like DCM.

Methods: Forty-two patients with severely depressed LV function but without
coronary significant stenosis were enrolled. Acetylcholine provocation test was
performed at the time of coronary angiography. LV biopsy and magnetic
resonance imaging (MRI) were also performed. The therapeutic efficacy was
evaluated after the administration of calcium channel antagonists to the patients
with LV dysfunction and coronary spasm.

Results: Among the patients whose acetylcholine provocation test was positive
(ACh-positive group, n = 20), coronary angiography in all patients showed
multi-vessel diffuse coronary spasm with remarkable changes of
electrocardiography and biopsy specimens obtained from LV showed no
significant findings. In this group, only 2 cases showed a significant delayed
enhancement in MRI. Among other patients (ACh-negative group, n = 22), more
frequent cases showed significant findings compatible with idiopathic
cardiomyopathy in LV biopsy (71%) or in MRI (73%). In the ACh-positive group,
LV function improved after administration of calcium channel antagonists in
about 6 months (LV ejection fraction, 32 + 11% at baseline vs. 52 + 12% at about
6 months later, p < 0.01; brain natriuretic peptide, 863 + 514 vs. 72 + 60 pg/ml, p
<0.01).

Conclusions: Nearly half of the patients with severely depressed LV function
without significant coronary stenosis had multi-vessel coronary spasm induced
by ACh provocation. In these patients, the depressed LV function improved
under the treatment of calcium channel antagonists. These findings suggest the
possibility that the patients with LV dysfunction due to repeated coronary
multi-spasm (not due to DCM) could be found in the patients conventionally
diagnosed as DCM, and that administration of calcium channel antagonists
can be emerging as a promising therapeutic strategy for those patients.



Vasospastic heart failure: spasm may cause transient heart failure!

Shozo Sueda, Yasuhiro Sasaki, Tomoki Sakaue, Hiroaki Kohno, Hirokazu
Habara

Ehime Niihama Prefectual Hospital  Cardiology

In Japanese patients, coronary artery spasm may concern various cardiac
disorders, such as acute coronary syndrome, sudden cardiac death, serious
arrhythmia, syncope and atypical chest symptom. Severe transient ischemia due
to coronary artery spasm may cause temporary wall motion abnormality. If broad
wall motion abnormality caused, coronary artery spasm may cause transient
heart failure. In the past years, the correlation between coronary artery spasm
and left ventricular dysfunction was reported. According to their reports, about a
third patients with dilated cardiomyopathy had coronary spasm and multiple
spasm may lead to the left ventricular dysfunction. However, there have been no
reports concerning the correlation between heart failure and coronary artery
spasm. In this session, we reported “vasospastic heart failure” which multiple
spasms may cause. From Jan 2000 and Dec 2007, 201 patients with heart
failure were hospitalized at our institution. We could perform coronary
arteriography and spasm provocation tests in 37 (22 men, 67+11 years) out of
201 patients with heart failure before discharge. Atrial fibrillation was observed in
13 patients (35%). After controlling heart failure and 24 hour cessation of
vasoactive drugs, pharmacological spasm provocation tests were performed.
Positive spasm was defined as > 90%. Coronary spasm was observed in 12
patients (32%) and multiple spasm was recognized in 10 (83%) out of 12
patients. The majority configuration of provoked spasm was diffuse. Though
ejection fraction on admission was not different between the two groups (42+18
vs. 43£11%, ns), left ventricular end-diastolic and end-systolic dimension after
medical therapy over one year was significantly smaller in patients with positive
spasm than that in patients with negative spasm. There was no difference
concerning medications except the administration of nitrate and nicorandil
between two groups. In conclusion, coronary artery spasm, especially multiple
spasms may cause transient heart failure in a small part of unknown origin heart
failure in Japan.

We recommend below issues from our experiences.

1) Because we could not classify these patients into two groups according to
their chest symptoms, only spasm provocation tests could classify these
patients into two groups. It is hecessary to perform spasm provocation tests
in patients with unknown heart failure or left ventricular dysfunction.



2) In patients with heart failure and positive spasm, the administration of
calcium channel blocker is necessary to improve left ventricular function
irrespective of its negative inotropic effect.

3) If patients diagnosed as heart failure had coronary spasm, single beta
blocker therapy without the administration of calcium antagonist or nitrate
may cause aggravation of chest symptom and left ventricular function.
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