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subaortic pressure gradient after intravenous
propranolol and cibenzoline, recorded using a
pressure wire: a case report
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Beta-blockers and Class 1A antiarrhythmics decrease the subaortic pressure gradient in hypertrophic obstructive cardiomyopathy.
However, real-time monitoring of the pressure gradient transition during intravenous therapy, based on cardiac catheterization, has
never been reported.

A 52-year-old man, with an history of hypertension, was transferred to our hospital, complaining of angina. A 12-lead electrocar-
diogram showed diffuse ST-segment depression, and transthoracic echocardiography revealed a thickened left ventricular outflow
tract (LVOT) septum, resulting in LVOT obstruction which had never been diagnosed. Besides, severe mitral regurgitation (MR) due
to systolic anterior motion was detected. Emergent cardiac catheterization revealed normal coronary arteries and severe MR.
Simultaneous pressure measurements were taken at the ascending aorta (using a coronary catheter) and left ventricle (using a pres-
sure wire). The subaortic systolic pressure gradient was 147 mmHg: 251 mmHg in the left ventricle and 104 mmHg in the aorta.
Intravenous cibenzoline, following propranolol, was administered to ameliorate the pressure gradient, following which his chest
pain disappeared immediately; the pressure gradient decreased to 13 mmHg. Further, severe MR was diminished. Oral bisoprolol

and cibenzoline administration effectively stabilized his condition after catheterization.

Monitoring the simultaneous pressure between the left ventricle and aorta with a pressure wire revealed drastic improvement in
the subaortic systolic pressure gradient. Owing to the soft, fine structure, the pressure wire allowed recording of the subaortic
pressure gradient stably with less frequent premature ventricular contractions. Furthermore, this method could decrease the bur-
den of catheter-related complications by eliminating the need for multiple atrial punctures.
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obstruction.

catheterization.

e Intravenous propranolol and cibenzoline are helpful in reducing the subaortic pressure gradient in left ventricular outflow tract

e Apressure wire inserted through a coronary catheter can be used to stably quantify the dynamic subaortic pressure gradient, with fewer
PVCs than catheter placed in the left ventricle, via a transradial, single-puncture approach.
e This is the first report that clearly visualized the concurrent efficacy of these drugs in reducing pressure gradient by cardiac

Hypertrophic myocardial septum on the left ventricular outflow tract
leads to an increased subaortic pressure gradient and causes chest pain.
Beta-blockers and Class 1A anti-arrhythmic drugs have been noted to de-
crease the subaortic pressure. However, to our knowledge, no studies on
the real-time improvement in the subaortic pressure gradient after using
these drugs during cardiac catheterization have been reported.

Timeline Event

49 years old Patient was diagnosed with hypertension and
asymptomatic concentric hypertrophy by
transthoracic echocardiography (TTE).
However, no left ventricular outflow tract
(LVOT) obstruction was detected.

Patient had sudden chest pain three hours after
drinking 1000 mL beer.

TTE showed thickened ventricular septum on

52 years old (before
admission)

Upon admission
LVOT. Colour doppler ultrasound showed
mosaic flow at LVOT and severe MR due to
systolic anterior motion of mitral valve.

At catheter laboratory ~ Coronary artery disease was not found.
Pressures across LVOT were simultaneously
recorded by a pressure wire inserted through
a coronary angiographic catheter. Intravenous
propranolol and cibenzoline were observed
to be helpful in decreasing both the subaortic
pressure gradient and the mitral regurgitation,
which resulted in his chest pain disappearing.

After catheterization Oral bisoprolol and cibenzoline were prescribed
to control the LVOT obstruction.

On hospital Day 7 Follow-up TTE revealed that the pressure
gradient was under control and severe MR
disappeared

On hospital Day 11 Patient was discharged from our department

without any symptoms.

A 52-year-old man was transferred to our hospital due to chest pain
and syncope following excessive alcohol consumption. He had no

medical history except for a prescription of valsartan for systemic
hypertension, and transthoracic echocardiography (TTE) noted no
left ventricular outflow tract (LVOT) obstruction 3 years ago. On ad-
mission, his vital signs were as follows: blood pressure of 90/
56 mmHg, pulse rate of 93 bpm, and O, saturation of 99% on room
air. On physical examination, there were no significant findings except
for a cold sweat. An initial 12-lead electrocardiogram showed
ST-segment depression on the anterior and inferior leads and sinus
tachycardia (Figure 1). Serum troponin T level was 0.028 ng/mL (normal
range: 0-0.014 ng/mL). TTE on admission demonstrated no any region-
al wall motion abnormality but a hypertrophic myocardial septum on
the LVOT (Figure 2) and severe mitral regurgitation (MR) with mosaic-
like flow due to systolic anterior motion of the mitral valve (see
Supplementary material online, Video S7). The maximum peak pressure
gradient of the LVOT was measured at 139.6 mmHg (Figure 3A). An
emergent cardiac catheterization was performed to assess and control
his persistent chest pain. There was no coronary artery stenosis
(Figure 4A). Diagnosing the chest pain as an acute exacerbation of the
LVOT obstruction, we attempted to measure the pressure gradient be-
tween the aorta and left ventricle. Initially, an angiographic diagnostic
catheter (Goodtech 5Fr-Judkins Right 4.0, Goodman Medical Ireland
Limited, Ireland) was placed in the left ventricle. However, the diagnos-
tic catheter provoked multiple premature ventricular contractions
(PVGCs) induced by the attachment to the ventricular wall. To avoid
them, an angiographic diagnostic catheter and a pressure wire
(PressureWire™ X, Abbott, USA) were used to measure aortic and
left ventricular pressure (Figure 4B) and successfully recorded continu-
ous, simultaneous pressures (Figure 5A). The patients initial subaortic
systolic pressure gradient was measured at 147 mmHg (104 mmHg,
aorta; 251 mmHg, left ventricle) (Figure 5B). After administering 4 mg
propranolol, his subaortic pressure gradient decreased to 35 mmHg
(Figure 5C). Despite the reduce in pressure gradient, his chest pain per-
sisted. Therefore, 70 mg cibenzoline was administered and his pressure
gradient further reduced to 13 mmHg (Figure 5D). A subsequent TTE
showed that his MR improved from severe to mild grade (see
Supplementary material online, Video S2) and the peak subaortic pres-
sure gradient decreased to 24.6 mmHg (Figure 3B). Eventually, his chest
pain resolved. Based on these findings, oral cibenzoline and bisoprolol
were subsequently prescribed. On Day 7, a follow-up TTE showed
that the pressure gradient on the LVOT remained to be decreased at
12 mmHg with mild MR. The patient did not have recurrent chest dis-
comfort and was discharged on hospital Day 11.

Subaortic pressure gradient fluctuations are frequently observed
among patients with left ventricular outflow obstruction; their
physical condition influences their subaortic pressure gradients, re-
gardless of the degree of the pressure gradient at rest.! Excessive
alcohol consumption was assumed to be the main cause of the ex-
acerbated fluctuations observed in this case.” To manage the pres-
sure gradient, beta-blockade with Class 1A anti-arrhythmic drugs
have been recommended.®* In this case, intravenous propranolol
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Dynamically improved subaortic pressure gradient
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The 12-lead electrocardiogram of the patient on admission. The ST-segment depression on the anterior and inferior leads with sinus

tachycardia.

Apical three-chamber view of the initial transthoracic echocardiogram. The hypertrophic myocardial septum on the left ventricular outflow
tract with 15.6 mm of its thickness revealed (white arrow). LV, left ventricle; LA, left atrium; Ao, aorta.

and cibenzoline were administered to decrease the pressure gradi-
ent of the LVOT, as real-time improvement of the subaortic pres-
sure gradient with these medications has been observed using
TTE.> No reports have described the concurrent efficacy of intra-
venous beta-blockade and Class 1A anti-arrhythmic drugs on left
ventricular outflow obstruction based on cardiac catheterization
recordings. However, in this case, an angiographic catheter with
pressure wire showed a visible reduction in the subaortic pressure

gradient from the administration of these drugs. Furthermore, im-
provement in the MR was visualized by TTE after drug
administration.

The diagnostic strategy in this case had the following novel fea-
tures, only one radial arterial puncture and fewer provoked PVCs.
Traditionally, two different catheters are used to record pressures
across the aortic valve. For example, we would classically place a
pigtail catheter in the left ventricle and a coronary angiographic
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Figure 3 (A) The initial pulse wave doppler ultrasound of the left ventricular outflow tract. The maximum peak pressure gradient was measured at
139.6 mmHg. (B) The pulse wave doppler ultrasound of the left ventricular outflow tract after intravenous propranolol and cibenzoline. The maximum

peak pressure gradient decreased to 24.6 mmHg.

Figure 4 (A) The initial coronary angiography. Coronary artery disease was not found. RCA, right coronary artery; LCA, left coronary artery. (B) The
present method of recording continuous subaortic pressure gradient under fluoroscopic guidance from right anterior oblique view. An angiographic
diagnostic catheter (Goodtech 5Fr-Judkins Right 4.0, Goodman Medical Ireland Limited, Ireland: black arrow) was placed above the aortic valve and a
pressure wire (PressureWire™ X, Abbott, USA: white arrow) was placed in the left venticle.

catheter in the aorta, and they would be inserted from different
arterial puncture sites. In contrast, the present method allowed
for completion of catheterization with one radial arterial puncture
site. Reduced puncture sites and a radial artery puncture might
lead to decreased complications of catheterization.® Therefore,
the present method may be helpful in preventing complications.
Finally, compared with the classical method, the pressure wire
provoked fewer PVCs than the catheter placed in the left ven-
tricle. This might be because the pressure wire has a thinner
and softer structure, thus applying less stimuli on the myocardium
than the catheter. Thus, this method led to a steady complete

recording of the subaortic pressure gradient during cardiac
catheterization.

Conclusion

Dynamic improvement in the acutely increased subaortic pressure gra-
dient was treated with intravenous propranolol and cibenzoline and
was clearly recorded by cardiac catheterization. This method required
using a pressure wire through an angiographic catheter and allowing for
completion of catheterization with a single arterial puncture led to a
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(A) The whole, stable, and simultaneous recording of pressures at the aorta (red wave) and the left ventricle (green wave) with an angio-
graphic diagnostic catheter and a pressure wire. Initially, a high subaortic pressure gradient was observed as shown in Figure 5B (black arrow). After
administering intravenous propranolol (white star), the pressure gradient was reduced to ~30 mmHg as shown in Figure 5C (white arrow).
Additional cibenzoline was administrated (grey star), decreasing the pressure gradient further as shown in Figure 5D (grey arrow). (B) Pressures at
the aorta (red wave) and the left ventricle (green wave) simultaneously recorded by an angiographic diagnostic catheter and a pressure wire. The rep-
resentative point (on the yellow line) showed an aortic pressure of 104/59 mmHg (red figures) and a left ventricular pressure of 251/7 mmHg (green
figures). (C) The simultaneous pressures after administering 4 mg propranolol. The representative point (on the yellow line) showed that the subaortic
pressure gradient decreased to 35 mmHg (114 mmHg, aorta; 149 mmHg, left ventricle). (D) The simultaneous pressures after administering 70 mg
cibenzoline. The representative point (on the yellow line) showed that the subaortic pressure gradient decreased to 13 mmHg (117 mmHg, aorta;
130 mmHg, left ventricle).



Y. Harano et al.

steady recording of the subaortic pressure gradient; therefore, it may
be advantageous over traditional procedures.
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Supplementary material

Supplementary material is available at the European Heart Journal — Case
Reports online.
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