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Abstract

An early diastolic flow from the left ventricular apex to the base can 
be shown in patients with hypertrophic cardiomyopathy (HCM). This 
tiny flow or a diastolic paradoxic jet flow is important to detect on 
echocardiography because of its association with cardiovascular ad-
verse events. We report an asymptomatic 44-year-old man with mid-
ventricular obstructive HCM, in which a diastolic paradoxic jet flow 
was observed not only in the left ventricle but also in the right ven-
tricle. The diastolic paradoxic jet flow in the right ventricle started 
approximately 110 ms after the onset of the second heart sound, lasted 
for almost 95 ms, and disappeared in coincidence with the third heart 
sound; the onset was later and the duration was similar, compared 
with the diastolic paradoxic jet flow in the left ventricle. He had been 
doing well without any medication for months and later lost to fol-
low-up.
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Introduction

Patients with hypertrophic cardiomyopathy (HCM) can have 
an early diastolic flow from the apex to the base of the left 
ventricle (a diastolic paradoxic jet flow) with an estimated in-
cidence of 10% [1-3]. This tiny flow should be carefully de-
tected on echocardiographic examination, since the presence 
of a diastolic paradoxic jet flow in the left ventricle suggests 
an increased risk of adverse cardiovascular events [3-5]. We 
report a case of HCM with a paradoxic jet flow not only in the 

left ventricle but also in the right ventricle.

Case Report

An asymptomatic 44-year-old man presented to Matsushita 
Memorial Hospital to seek medical follow-up after moving. 
The patient was found to have an abnormal electrocardiogram 
(i.e. left ventricular hypertrophy) at a medical checkup several 
years ago and was diagnosed with HCM at another hospital. 
He reported to have received bisoprolol 5 mg per day, which 
was discontinued for his preference. His previous medical his-
tory was otherwise unremarkable. Cardiac auscultation at the 
apex showed a fourth sound (S4), a grade 3 systolic ejection 
murmur, and a third heart sound (S3). The remainder of the 
examination was normal. There was no family history of HCM 
or premature sudden death.

Echocardiography showed myocardial hypertrophy in 
the interventricular septum, anterior and lateral walls, and 
the apex of the left ventricle (Fig. 1a-c). The left ventricular 
ejection fraction was 71%, the left atrium dimension was 38 
mm, the peak transmitral E wave velocity and the decelera-
tion time of the transmitral E wave were 0.73 m/s and 153 
ms, and the transmitral E/A ratio and E/early diastolic mitral 
annular velocity ratio were 2.35 and 20.85, respectively. Mid-
ventricular obstruction with a peak velocity of 3.2 m/s was 
observed in the left ventricle, along with a diastolic paradoxic 
jet flow (Fig. 1d). Of note, right ventricular hypertrophy was 
also suspected, and a tiny flow from the right ventricular apex 
to the base during early diastole was detected (Fig. 1e). The 
unique flow started approximately 110 ms after the onset of 
the second heart sound (S2) and lasted to the end of the S3 or 
for almost 95 ms (Fig. 2). The onset was likely to be later than 
the diastolic paradoxic jet flow in the left ventricle, and the 
duration seemed similar to that of the left ventricle, although 
the tiny flow was difficult to assess by pulsed Doppler echo-
cardiography.

Cardiac magnetic resonance revealed myocardial hyper-
trophy in the ventricular septum, the right ventricular free wall, 
and left ventricular anterior and lateral walls (Fig. 3). Promi-
nent trabeculation was not present in the left ventricle as well 
as in the right ventricle. Extensive late gadolinium enhance-
ment was detected mainly in the areas of myocardial hypertro-
phy. Medical treatment including beta-blockers or anticoagu-
lants was recommended but declined by the patient. He had 
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been doing well without any medication for months and later 
lost to follow-up.

Discussion

The current case showed an early diastolic flow from the apex 
to the base in the right ventricle. This uncommon phenomenon 
may be observed in the setting of prominent trabeculation (e.g. 
non-compaction cardiomyopathy or end-stage renal disease), 
but the possibility is less likely in the current case, since no 
prominent trabeculation was detected on cardiac magnetic 
resonance. We may safely consider that the unique flow in 
the right ventricle was a diastolic paradoxic jet flow related to 
right ventricular hypertrophy, given its similarity to the dias-
tolic paradoxic jet flow in the left ventricle.

Proposed mechanisms of a diastolic paradoxic jet flow in 
the left ventricle are an increased pressure gradient between the 
high-pressure apical chamber and the low-pressure basal part 
of the left ventricle during early diastole [3]. It is reasonable to 
consider that a diastolic paradoxic jet flow in the right ventricle 
could be provoked by the same conditions of a diastolic para-
doxic jet flow in the left ventricle; however, in our case, a right 
ventricular apical pouch was not evident on echocardiography 
and cardiac magnetic resonance, the latter of which is the most 

Figure 2. Color Doppler M-mode shows an early diastolic flow from the 
apex toward the base of the right ventricle (arrowheads). The unique 
flow lasts to the third heart sound (S3). S1 indicates first heart sound; 
S2, second heart sound; and S4, fourth heart sound.

Figure 1. Echocardiographic images at end-diastole show myocardial hypertrophy in the ventricular septum, left ventricular an-
terior and lateral walls, and the apex of both ventricles ((a) parasternal long axis view; (b) parasternal short axis view; (c) apical 
four-chamber view). Color Doppler M-mode shows a diastolic paradoxic jet flow from the apex toward the base of the left ventricle 
((d) arrows). Note a similar flow in the right ventricle ((e) arrowheads).
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recommended for the identification of a left ventricular apical 
pouch [6]. The onset of the diastolic paradoxic jet flow in the 
right ventricle was later than that of the left ventricle. The dif-
ference may be explained by the fact that the aortic component 
of S2 usually occurs prior to the pulmonic component [7, 8], 
which means that the left ventricle precedes the right ventricle 
regarding the onset of diastole. The possible effects of myocar-
dial hypertrophy on interventricular conduction delay or inter-
ventricular septum bulging due to mid-ventricular obstruction 
on the right ventricle should also be considered.

Conditions associated with a diastolic paradoxic jet flow 
in the left ventricle include the coexistence of left ventricular 
hypertrophy and apical obstruction. In a large cohort of 2,650 
patients with HCM, the prevalence of right ventricular hyper-
trophy defined as a maximum right ventricular wall thickness 
≥ 10 mm was 1.3% [9]. It is also reported in another study [10] 
that apical obstruction of the right ventricle, defined as a high 
flow velocity signal of more than 2.0 m/s on continuous wave 
Doppler echocardiography, was observed in approximately 3% 
of HCM patients. Taken together, it seems quite rare that a dias-
tolic paradoxic jet flow in the right ventricle is observed among 
HCM patients, because right ventricular hypertrophy and ob-
struction are likely to be required for the uncommon flow. To 
our knowledge, our patient is the first case in which a diastolic 
paradoxic jet flow was clearly demonstrated in the right ventri-
cle, although this phenomenon was suggested by detailed anal-
ysis of continuous wave Doppler data in relation to the onset of 
the tricuspid rapid filling wave in HCM patients with obstruc-
tion in the right ventricular apex [10].

The presence of a diastolic paradoxic jet flow in the left 
ventricle has been significantly associated with higher risks of 
systemic embolism and ventricular tachycardia [3, 5]. Further-

more, a diastolic paradoxic jet flow has been also significantly 
associated with thallium-201 myocardial perfusion abnormali-
ties localized to the left ventricular apical region [3], with the 
severity increasing according to the duration of apical cavity 
obliteration [4]. In our case, the duration of apical cavity oblit-
eration was unmeasurable in the right ventricle because of its 
inconspicuousness. It remains unclear whether a diastolic par-
adoxic jet flow in the right ventricle, regardless of the presence 
of a diastolic paradoxic jet flow in the left ventricle, would be 
related to adverse outcomes. Further research is warranted to 
examine the clinical characteristics of a diastolic paradoxic jet 
flow in the right ventricle or in both ventricles.
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Figure 3. A four-chamber cine cardiac magnetic resonance image at end-diastole shows myocardial hypertrophy in the ventricu-
lar septum ((a) asterisk), the right ventricular free wall ((a) arrow), and the left ventricular lateral wall. An apical pouch is present 
in the left ventricle at end-systole ((b) arrowhead), but not evident in the right ventricle.
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