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Severe chest pain with mid-ventricular obstruction in a patient with
hyperthyroidism
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Mid-ventricular obstruction (MVO) rarely occurs in patients without hypertrophic cardiomyopathy. Increased
cardiac contractility may play an important role in causing MVO. We experienced a case of severe chest
pain and MVO in a 50-year-old female patient. She had hypertension, diabetes, stroke and peripheral artery
disease. Her blood pressure was very high (222/122 mmHg) with severe fluctuation. The transthoracic echo-
cardiography revealed MVO accompanied by hyper-dynamic left ventricular systolic function. We regarded
her chest pain and MVO as secondary findings related to other diseases. Coronary angiography and several
tests for uncontrolled hypertension were performed, and those evaluations revealed that she had coronary
artery disease and hyperthyroidism. We considered that the increase in the myocardial oxygen demand in
response to the increase in cardiac contractility and workload associated with hyperthyroidism aggravated
her symptoms and MVO. She was treated with methimazole and beta blockers and her symptoms dramati-

cally improved.
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INTRODUCTION

Mid-ventricular obstruction (MVO) occurs in approximately
10% of patients with hypertrophic cardiomyopathy (HCM)
[1]. MVO in patients with HCM is characterized by an impe-
dance to the flow that occurs at the midcavitary level, and is
predominantly caused by marked septal hypertrophy coming
in contact with a hyper-contractile left ventricular free wall
[2]. Even without HCM, MVO can occur in fewer patients
with small ventricular chambers or increased cardiac contrac-

tility [3]. We describe a case of a woman presenting chest
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pain and MVO, which were clues to the identification of

proper diagnosis and treatment.

CASE

A 50-year-old female with a history of hypertension, dia-
betes, stroke and peripheral artery disease presented to the
cardiology department due to aggravated chest pain accom-
panied by severe blood pressure fluctuations. She had been
hospitalized in the thoracic surgery department for an exci-
sional biopsy of a lung mass with suspicion of malignancy.
Upon presentation, her arterial pressure was 222/122 mmHg
and pulse rate was 113 beats per minutes (bpm). On physical
examination, an apical systolic murmur (grade 3/6), which was
increased to grade 4/6 during Valsalva maneuver, was deter-
mined on auscultation and her pulse was bounding, Electrocar-
diography demonstrated sinus tachycardia with a rate of 103

bpm. Routine laboratory tests including the cardiac troponin
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level were within normal limits. Transthoracic echocardiog-
raphy (TTE) was performed, revealing a severe dynamic ob-
struction of the mid-ventricle (maximal pressure gradient of
96 mmHg at rest, and 117 mmHg during Valsalva maneuver)
accompanied by mild concentric left ventricular hypertrophy
and hyper-dynamic left ventricular systolic function (ejection
fraction, 76% [range, 55-75%)]) (Fig. 1).

Thoracic surgeons focused on MVO, as they thought her
symptoms were related to MVO itself; they considered per-
forming a myectomy. However, we considered that her symp-
toms and MVO could have been secondary findings related
to other diseases. First, given her high risk for coronary artery
disease (CAD), coronary angiography (CAG) was performed.
CAG revealed significant stenosis in the proximal left anterior
descending artery, as well as in the proximal and distal seg-
ments of the left circumflex artery (Fig. 2). Second, to evaluate
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her high and severely fluctuating blood pressure, in addition
to her increased cardiac contractility with MVO, we perfor-
med a thyroid function test, 24-hour urine metanephrine and
vanillylmandelic acid excretion levels, serum renin and aldos-
terone levels, as well as computed tomography of the abdo-
men to evaluate for secondary hypertension. The tests reve-
aled that she had hyperthyroidism with a decreased thyroid
stimulation hormone (TSH, <0.16 mw/L [range, 0.3-4 muw/L]),
increased T3 (1.32 nmol/L [range, 1.23-3.08 nmol/L]), incre-
ased free T4 (84.05 pmol/L [range, 10-25 pmol/L]) levels, and
a positive TSH receptor antibody test (4.48 IU/dL [range, 0-
1.5 TU/dL)).

She was treated with methimazole (10 mg twice a day), de-
xamethasone (0.5 mg twice a day for 1 week), and beta bloc-
kers (carvedilol 25 mg twice a day) and just after 3 days of
treatment, her symptoms dramatically improved without cor-
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Fig 1. In an apical four-chamber view of the 2 dimensional TTE and color-flow Doppler imaging (A), a MVO (arrow) during the end-systole
(top) results in a poststenotic turbulence (bottom). Continuous-wave Doppler imaging (B and C) exhibits high velocity, late-peaking jet
typical of a dynamic MVO by a Valsalva maneuver. At rest, Doppler demonstrates a late-peaking systolic jet of 4.89 mys (B). After the
Valsalva maneuver, the maximal velocity is 5.41 my/s (C). TTE, transthoracic echocardiography; MVO, mid-ventricular obstruction; LA,
left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.
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Fig 2. CAG of the left coronary artery (A) shows significant steno- sis in the proximal left anterior
descending artery (arrow), as well as in the proximal and distal segments of the left circumflex artery
(arrow head). CAG of the right coronary artery (B) reveals no critical stenosis. CAG, coronary angio-
graphy.

VALSALVA

Fig 3. In an apical four-chamber view of the 2 dimensional TTE and color-flow Doppler imaging (A), the MVO during end-systole
(top) and poststenotic turbulence disappear (bottom). The high velocity, late-peaking jet typical of a MVO is no longer seen in the
continuous-wave Doppler imaging even after the Valsalva maneuver (B and C). TTE, transthoracic echocardiography; MVO, mid-ventri-
cular obstruction; LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.
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onary revascularization and her blood pressure was contro-
lled at 134/66 mmHg with a heart rate of 80 bpm. Follow-up
TTE revealed a disappearance of MVO and a normalized
gjection fraction of 70% (Fig. 3). After 2 weeks of treatment,
she underwent coronary artery bypass surgery and a concomi-
tant lobectomy of a lung mass via a video-assisted thoracosco-
pic surgery. The lung mass was confirmed as an adenocar-

cinoma.

DISCUSSION

We detailed a case of a woman with chest pain and MVO
caused by hyperthyroidism. MVO in patients with HCM is
defined as peak instantaneous Doppler mid-ventricular pres-
sure gradient of >30 mmHg, but the threshold for invasive
treatment is usually considered to be >50 mmHg [1,2]. Before
considering invasive treatment, a systematic assessment, such
as whether there are any alternative or additional explanations
for the symptoms, is essential for symptomatic patients with
MVO gradient >50 mmHg, despite maximally tolerated drug
therapy [1]. For clinical purposes, it seems reasonable to ex-
pand this guideline to include symptomatic MVO in patients
without HCM, despite little supporting data due to its relative
rarity. We considered that hyperthyroidism was the true cause
of her high blood pressure, increased cardiac contractility, and
MVO, which led to an increased myocardial oxygen demand
and an aggravation of chest pain with underlying CAD [4].
Finally, we were able to relieve her chest pain and reduced
the risk of unnecessary myectomy or coronary revasculariza-

tion by treating the hyperthyroidism itself.

Chest pain with mid-ventricular obstruction

Our case showed that MVO could be a clue to diagnose
hidden underlying diseases, such as hyperthyroidism. Careful
consideration and evaluation of the underlying cause of
MVO can provide an important clue in making a diagnosis

and leading to an appropriate treatment.
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