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a b s t r a c t

Extracardiac structures can cause distortion of cardiac anatomy particularly in patients presenting with a
significantly dilated heart, and/or thoracic deformities. We present the case of a 69-year-old womanwith
dilated cardiomyopathy who underwent cardiac resynchronization therapy. Preoperative electro-
cardiography-gated contrast-enhanced computed tomography revealed the inferolateral wall of her
significantly dilated and leftward-rotated heart was close to the descending aorta, and the descending
aorta compressed the sandwiched inferolateral branch of the coronary vein. Retrograde coronary
venography performed at the time of device implantation confirmed focal stenosis of the inferolateral
branch of the coronary vein.
& 2017 Japanese Heart Rhythm Society. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Extensive research has revealed anatomical variations in the
coronary venous system including branching patterns. Pre-
procedural evaluation of variations in the coronary venous anat-
omy is important for successful implantation of a cardiac resyn-
chronization therapy device with defibrillator (CRT-D) [1,2].
However, three-dimensional relationships between the coronary
venous anatomy and surrounding extracardiac structures includ-
ing the descending aorta and the esophagus have rarely been
reported.
2. Case report

A 69-year-old woman with dilated cardiomyopathy was refer-
red to our hospital for implantation of a CRT-D. She was classified
as presenting with New York Heart Association functional class II
heart failure symptoms despite an optimal medication regimen
blished by Elsevier B.V. This is an

apy device with defibrillator;
; NYHA, New York Heart
including administration of a beta-blocker and a renin-angiotensin
system inhibitor. Her plasma brain natriuretic peptide level was
elevated to 309.6 pg/mL. Chest radiography showed cardiomegaly
(cardiothoracic ratio of 57%) without congestion or pleural effu-
sion. Electrocardiography showed a normal sinus rhythm with a
complete left bundle branch block (QRS duration of 169 ms).
Echocardiography revealed a significantly dilated left ventricle
(end-diastolic diameter of 66 mm) with reduced left ventricular
contraction (ejection fraction of 33%) and apparent dyssynchrony.
Based on these findings, we anticipated favorable reverse left
ventricular remodeling and clinical outcomes following CRT-D
implantation in this patient [3].

We performed electrocardiography-gated contrast-enhanced
computed tomography (CT) using a commercially available
third-generation dual-source CT scanner (SOMATOM Force,
Siemens Healthcare, Forchheim, Germany) for preoperative
evaluation of the coronary venous anatomy. Based on this eva-
luation we could study the anatomical relationships between a
significantly dilated and leftward-rotated heart and the sur-
rounding extracardiac structures including the descending aorta
(Fig. 1). The inferolateral wall of the left ventricle was com-
pressed and deformed by the adjacent descending aorta (Fig. 1A
and B) and the inferolateral branch of the coronary vein sand-
wiched between the left ventricle and the descending aorta was
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Fig. 1. Multi-planar reconstruction images focusing on the left ventricular basal inferolateral wall. Horizontal (A) and sagittal (B) sections of multi-planar reconstruction
images showing the descending aorta compressing the left ventricular basal inferolateral wall (thick red arrows). (C) Horizontal section of multi-planar reconstruction image
showing focal stenosis (thick red arrows) of the inferolateral branch of the coronary vein secondary to extracardiac compression by the descending aorta. Thin red arrows
denote the inferolateral branch of the coronary vein. (D) The esophagus (yellow star) is observed adjacent to the inferolateral wall of the left ventricle. Note that the left
ventricular inferolateral wall is deformed by the descending aorta but not by the esophagus.
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observed to be compressed by the descending aorta (Fig. 1C).
Volume-rendered images showed a three-dimensional orienta-
tion of the anatomical relationship between the descending
aorta and the coronary veins in combination with the cardiac
silhouette (Fig. 2A and B). All image analyses were performed
using a commercially available workstation (Ziostation2 version
2.4.2.3, Ziosoft Inc., Tokyo, Japan).

Owing to the patient's history of breast cancer, a magnetic
resonance imaging-conditional CRT-D system was selected in
case she needed to undergo magnetic resonance imaging in
future. During the CRT-D implantation, retrograde coronary
venography was performed via a 9.0 Fr×50 cm guiding catheter
(Selectra Right™, Biotronik Japan Inc., Tokyo, Japan) that was
inserted into the coronary sinus. Retrograde coronary veno-
graphy confirmed focal stenosis of the inferolateral branch
(Fig. 2C and D). Thus, we initially tried to insert the left ven-
tricular lead into other branches. However, we found that there
was no appropriate branch that could be used except the
inferolateral branch. Fortunately, the 4.8 Fr.×80 cm left ven-
tricular lead (Sentus Pro MRI OTW QP L-85™, Biotronik Inc.)
could be deployed into the distal inferolateral branch through
the stenotic area without complications. The subsequent pro-
cedure was completed successfully, and implantation was fol-
lowed by immediate disappearance of the left ventricular dys-
synchrony due to effective biventricular pacing. Her clinical
course was uneventful during a 12-month follow-up with sig-
nificant improvement in symptoms (NYHA Class I), as well as
improved laboratory and radiological parameters, primarily,
plasma brain natriuretic peptide (20.9 pg/mL), cardiothoracic
ratio (54%), QRS duration (148 ms), left ventricular end-diastolic
diameter (56 mm), and ejection fraction (45%).
3. Discussion

We report a patient with dilated cardiomyopathy who
developed focal stenosis in the inferolateral branch of the cor-
onary vein secondary to extracardiac compression between the
descending aorta and the enlarged left ventricular wall. Com-
pression of the inferolateral branch of the coronary vein was
initially detected when a preprocedural electrocardiography-
gated contrast-enhanced CT was performed and was subse-
quently confirmed using intraprocedural retrograde coronary
venography. CT images were reconstructed in mid-diastole,
which suggested that the descending aorta could deform the left
ventricular basal inferolateral wall because the left ventricular
end-diastolic pressure would have been significantly lower than
the diastolic blood pressure. Although the procedure was com-
pleted successfully and the patient's subsequent clinical course
has been favorable, it is important to carefully monitor the
patient for the development of long-term consequences, if any,
due to the lead being sandwiched between the left ventricle and
the descending aorta.

Although lead stability was expected to improve between the
enlarged left ventricular mass and the descending aorta, initi-
ally, we suspected delivery failure and damage to the left



Fig. 2. Preprocedural volume-rendered computed tomographic images and a retrograde coronary venogram. Volume-rendering reconstruction images of the coronary vein
(sky- blue) and the descending aorta (orange) obtained using multidetector-row computed tomography combined with images of the bronchi (purple) and the cardiac
silhouette. Focal stenosis of the inferolateral branch (red arrows) of the coronary vein is identified secondary to compression by the descending aorta in the right anterior
oblique (RAO) (A) and in the left anterior oblique (LAO) (B) views. Retrograde coronary venogram confirms focal stenosis (red arrows) in the inferolateral branch noted in the
RAO (C) and LAO (D) views, corresponding to each upper panel.
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ventricular lead. We suspected that the continued focused force
created by the sandwiched lead could cause tissue injury in the
surrounding structures in the long term. The compression force
ought to be reduced in the chronic phase, owing to negative
remodeling of the left ventricle by an effective biventricular
pacing. In preparation for possible delivery failure, selecting a
left ventricular lead with a smaller diameter should have been
considered in this patient. However, there was no other mag-
netic resonance imaging-conditional system available in Japan
at the time of implantation.

Anatomy of the coronary circulation is affected by the rotation
and dilation of the whole heart within the thorax [4]. Furthermore,
as demonstrated in our patient, cardiac anatomy can be distorted
by extracardiac structures, particularly in patients presenting with
a markedly dilated heart, or thoracic deformities [5]. CT can pre-
cisely evaluate the coronary venous anatomy [1,2] in addition to
the cardiac contour and anatomy of the surrounding structures. A
CT obtained prior to invasive cardiac procedures should thor-
oughly evaluate cardiac anatomy in relation to surrounding
structures.
4. Conclusion

Electrophysiologists should consider the role of extracardiac
structures in patients presenting with focal stenosis within the
coronary venous system when performing procedures around the
epicardium.
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