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Computed tomography imaging
of the coronary sinus: A valuable preoperative

screen for resynchronization therapy?
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The study by Młynarska et al. [1] expands upon
two previous studies [2, 3] evaluating the ability of
multi-detector computed tomography (MDCT) ima-
ging to visualize the coronary sinus (CS) and its
branches in patients undergoing placement of a car-
diac resynchronization therapy (CRT) system.

As previously observed, the main body of the
CS could be reasonably well visualized, whereas the
lateral coronary veins were less well visualized. In
general, successful endovascular implantation of
a CRT device can be accomplished in 90–97% of ca-
ses [4, 5]. Following implantation, approximately two
thirds of patients will improve clinically, with the
remaining third being described  as ‘non-respond-
ers’. In order for MDCT image reconstruction to be
of value, it must provide information that will lead
either to an increase in the success rate for implan-
tation, an improvement in the efficiency of the pro-
cedure, or provide information leading to the iden-
tification of a means of addressing non-responders.
There can be several explanations for a failure to
successfully implant a CS lead. These include fail-
ure to engage and cannulate the ostium of the CS,
failure to advance sheaths into the CS due to proxi-
mal tortuosity of the vessel, acute angle takeoffs of
the target venous branches, venous stenosis, com-
plete lack of suitable veins, and the relative proxi-
mity of the target vessel to the phrenic nerve lead-
ing to diaphragmatic pacing.

Imaging techniques would specifically need to
identify the location of the CS ostium and visualize

the proximal 2 to 3 cm of the CS, rather than the
main body of the CS. Beyond this, imaging of the
origin and extent of the lateral veins are more im-
portant. Improvements in sheath design, lead size,
and venoplasty techniques address many of these
obstacles. The incremental benefit that would be
provided by pre-procedural CT imaging of the CS
anatomy is unclear and was not tested in the cur-
rent study. Indeed, as the authors point out, CT ima-
ging comes at the expense of approximately 120 mL
contrast agent and exposure to radiation. Nor does
it obviate the need for X-rays and contrast use dur-
ing the actual procedure.

Current procedure times for resynchronization
device implantation range from just over one hour
to more than three hours for difficult cases. Road
mapping techniques using standard fluoroscopy in
orthogonal views provide information. Newer tech-
niques such as high speed rotational angiography
[6–8] allow for three-dimensional reconstruction of
the CS in real time. In some laboratories, this tech-
nique can be combined with the use of remote mag-
netic navigation to direct a magnetic guidewire to
a distal coronary sinus branch through areas of tor-
tuosity [9, 10]. New echocardiographic techniques
can identify regions of delayed left ventricular acti-
vation.  Correlation between lead position and the
area of most delayed activation may predict the
greatest response to resynchronization therapy
[11]. Provided the location, size and extent of the
target branches can be identified with MDCT, cou-
pling this with an echocardiogram in order to iden-
tify target regions of dyssynchrony could begin to
address the third of patients who do not respond to
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resynchronization therapy and determine implan-
tation tactics, or even whether a patient should
undergo CRT. Unfortunately, echocardiographically
targeting lead placement sites has yet to be proven
of value in large-scale clinical trials.

From a technical point of view, the authors
found that none of the vessels had excellent image
quality and most of the venous branches had poor
or moderate quality. These findings must be seen
in the context that the CT scans were carried out
to detect coronary artery disease utilizing a proto-
col to maximize contrast in left-sided structures and
minimize contrast in right-sided structures. This
protocol results in almost no contrast in the car-
diac venous system, and probably contributed to the
overall disappointing image quality reported. A pro-
tocol timed to maximize contrast in the cardiac
venous system would result in higher quality ima-
ges. Dedicated venous imaging may yield high-qua-
lity images that can be used to construct an ‘endo-
vascular’ view similar to that of the left atrium and
pulmonary veins often utilized prior to pulmonary
vein ablation procedures. Quality images could yield
potentially useful data such as the size of the CS
ostium, the angle of CS takeoff, and the distance to
venous branches. This should be tested in future
studies.  Furthermore, as the authors note, their
studies were performed in patients with mostly
normal systolic function, who will clearly differ from
patients with left ventricular dysfunction in whom
CRT devices are implanted.

In summary, this study adds to the information
available on MDCT. However, its practical value
may be swiftly superseded by newer imaging tech-
nologies that allow for imaging and 3-D reconstruc-
tion to be acquired in real time.
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