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at the point where the left atrial appendage could be observed 
in the ICE image. Under ICE guidance, the deflectable sheath 
was bent and aimed to the middle of the mitral valve annulus. 
Thereafter, the bioptome was inserted into the left ventricle and 
directed to the high echoic lesion in the thinned region of the 
inferoseptal wall of the left ventricle. However, specimens could 
not be obtained from the site of the lesion due to slippage of the 
bioptome (figure 2A, video 2). The bioptome was then advanced 
to the mid-posterior wall of the left ventricle where EMB was 
successfully performed, with two specimens obtained for diag-
nostic purposes (figure 2B, video 3), The total EMB procedure 
�W�L�P�H���Z�D�V������ �P�L�Q���D�Q�G���W�K�H���G�R�V�H���D�U�H�D���S�U�R�G�X�F�W���Z�D�V�������������P�*�\���F�P2. 
After EMB, CA was performed without complication, including 
no mitral valve regurgitation, and the sinus rhythm was restored.

Pathological examination of the specimens revealed an endo-
cardial fibrous thickening and interstitial fibrosis of the left 
ventricle (figure  3). These findings were not observed in the 
previous specimens from the right ventricle and were indicative 
of secondary EFE.

The overall complication rate for EMB is low, at 1%–2% for 
experienced surgeons.1 However, when complications do occur, 
such as cardiac perforation or valve regurgitation, these are occa-
sionally lethal, especially in patients with previous heart disease. 
ICE-guided EMB has a potential to reduce EMB-related compli-
cation as it enables direct visualisation of the bioptome to avoid 
performing a biopsy from critical locations. Notably, sampling 
errors do occur frequently in cases with a localised lesion, such 
as cardiac sarcoidosis.2 ICE guidance for EMB can be helpful in 
this regard, with previous studies having described its benefit for 
EMB from the right atrium and ventricle. 3 4 To our knowledge, 
this is the first report of ICE-guided EMB from the left ventricle, 
via a trans-septal approach.

Contributors  YY, KY and KFK wrote the manuscript. YY, KY and HK perfomed this 
procedure.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

ORCID iDs
Yasuhiro Yokoyama http://​orcid.​org/​0000-​0001-​9307-​0486
Kenichiro Yamagata http://​orcid.​org/​0000-​0002-​9571-​7017

REFERENCES
	1	 Leone O, Veinot JP, Angelini A, et�al. 2011 consensus statement on endomyocardial 

biopsy from the association for European cardiovascular pathology and the Society for 
cardiovascular pathology. Cardiovasc Pathol 2012;21:245–74.

	2	 Uemura A, Morimoto S, Hiramitsu S, et�al. Histologic diagnostic rate of cardiac 
sarcoidosis: evaluation of endomyocardial biopsies. Am Heart J 1999;138:299–302.

	3	 Takashima A, Ogata T, Yamada H, et�al. Intracardiac Echocardiography-Guided biopsy of 
a lipomatous cardiac tumor arising from the interatrial septum. Circ J 2017;81:1553–5.

	4	 Zanobini M, Dello Russo A, Saccocci M. Endomyocardial biopsy guided by intracardiac 
echocardiography as a key step in intracardiac mass diagnosis. BMC Cardiovasc Disord 
2018;18:15.

Video 3  The endomyocardial biopsy was successfully performed 
(intracardiac echocardiography images).

Figure 3  Pathological examination con�rming endocardial �brous 
thickening and interstitial �brosis of the left ventricle (Masson’ s 
trichrome stain). Scale bar, 100 µm.

Patient’s perspective

I feel better after termination of the arrhythmias. It is important 
for me to diagnose with safety and accuracy.

Learning points

►► Intracardiac echocardiograph guidance allows us to navigate 
the bioptome to the ideal location.

►► This method could improve the rate of success of diagnostic 
biopsy for cardiomyopathies.

►► This technique could permit left ventricular biopsy when the 
transaortic approach is dif�cult, such as after aortic valve 
replacement or arterial vascular access problems.
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