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Acute TEVAR and the
Additional Value of
Intravascular Ultrasound

IVUS can provide critical information when other imaging

has proven inconclusive or is unavailable.

BY JASPER W. van KEULEN, MD; JOHN ARUNY, MD; AND BART E. MUHS, MD, PuD

ntravascular ultrasound (IVUS) is an imaging tech-

nique wherein an ultrasound device is attached to a

catheter, allowing images to be obtained from

inside blood vessels. These images can be used as
an adjunct to or as replacement of other imaging
modalities in the diagnosis and treatment of cardiovas-
cular disease.

One of the applications of IVUS in vascular surgery is
during the process of the endovascular placement of a
stent graft in the thoracic aorta. IVUS may especially be
of benefit during the endovascular treatment of
patients with a ruptured thoracic aortic aneurysm or
with a traumatic rupture of the thoracic aorta. This arti-
cle describes the potential advantages and disadvan-
tages of IVUS in the endovascular treatment of patients
with a ruptured thoracic aorta.

IVUS AND ACUTE TEVAR

IVUS provides reliable real-time diameter and length
measurements of the aorta (Figure 1)." IVUS measurements
closely agree with computed tomographic (CT) measure-
ments, but IVUS images are in some cases even the reason
to alter a stent graft selection initially based on CT meas-
urements.? IVUS can therefore be of help in patients with
indecisive CT angiography or magnetic resonance angiog-
raphy and in patients without any other imaging.

Thoracic endovascular aneurysm repair (TEVAR) is
shown to decrease the mortality rate of patients with
ruptured aneurysms when compared with open repair.?
The problem with TEVAR in the acute setting, however,
is the preoperative need for cross-sectional images. The
acquisition of CT angiography images, which are gener-
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Figure 1. IVUS image of the aorta.

ally used, is time-consuming and requires patients to be
transferred, thereby possibly reducing patients’ survival
rates. IVUS might thus be of great value in hemody-
namically unstable patients with a ruptured thoracic
aorta wherein no preoperative images have been
acquired due to time restrictions. The decision to per-
form TEVAR or open repair can be made with the use
of IVUS in the operating room with no additional
patient transfers required.

In addition, IVUS provides real-time images of the
dynamic environment of the aorta, which is important,



(Courtesy of the Volcano Corporation Peripheral Atlas.)

Figure 2. IVUS image of the left subclavian artery.

as the thoracic aorta is shown to expand significantly
per heartbeat.*> Diameter changes of the thoracic aorta
during the cardiac cycle of more than 20% are common,
and not taking these movements into account might
lead to type | endoleaks or stent graft migration.*
Moreover, it is also known that the diameter of the tho-
racic aorta decreases significantly during blood loss.®
Images obtained before fluid resuscitation in patients
with a ruptured thoracic aorta and severe blood loss
may thus result in the measurement of aortic diameters
that do not represent the fully resuscitated diameter
values. With IVUS, images can be obtained before, dur-
ing, and after fluid resuscitation. The use of IVUS might
therefore lead to optimal stent graft sizing in patients
with a ruptured thoracic aorta.

During the deployment of a thoracic stent graft,
given the real-time images IVUS provides, the most
optimal site for proximal and distal landing zones of the
stent graft can be chosen. IVUS is able to clearly visual-
ize the branches of the thoracic aorta and might help in
preventing unintentional coverage of side branches and
stent graft sealing and fixation-related problems
(Figures 2 and 3). In addition, IVUS will aid in covering
the smallest part of the aorta as possible in patients
with an aortic rupture by identifying the exact site of
transection.

Besides these specific advantages of IVUS for patients
requiring acute TEVAR, there are some other general
advantages of IVUS. First, the use of contrast agents is
not required while performing IVUS; it currently is an
attractive imaging alternative in patients with (minor)
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Figure 3. IVUS image of the innominate artery.

“IVUS is able to clearly visualize the
branches of the thoracic aorta and might
help in preventing unintentional coverage

of side branches and stent graft sealing and
fixation-related problems.”

renal insufficiency or contrast allergy but might help in
reducing the amount of contrast agent used in all EVAR
or TEVAR patients. Second, the exposure to radiation is
reduced if IVUS is used instead of angiography.” This
can be of importance to all patients that are being
treated by EVAR or TEVAR, as the radiation burden in
these patients is already significant® Third, IVUS is capa-
ble of providing information about the alignment of the
stent graft to the aortic wall and the existence of
endoleaks after the placement of a stent graft.? The use
of IVUS might thereby make the periprocedural use of
angiography unnecessary. In a study by von Segesser et
al, it was shown that angiography could be replaced by
IVUS while obtaining comparative EVAR results.”

There are certain cases wherein IVUS needs to be
supported by angiographic images due to technical
failure of the IVUS device. Another disadvantage of
IVUS, besides a potential technical failure, is that it
adds time to the endovascular procedures, although it
generally is not more than 10 minutes. In addition,
guidewires, introducer systems, and stent grafts can
make the IVUS images less reliable. Finally, the interven-

('sepyy [e1aydiiad uoljelodion) oueojop 8y} Jo Asajno?)

NOVEMBER 2010 | ENDOVASCULAR TODAY | 61



COVER STORY

Stay Current.

Up-to-date clinical trial data,
regulatory and reimbursement
news, and downloadable
archives.

www.evtoday.com

tionist should be aware that the IVUS device should be
perfectly perpendicular to the aorta while measuring
the aortic sizes to prevent oblique measurements, which
is of special importance while measuring in the aortic
arch. The IVUS technique is still evolving, and new devel-
opments are being made. Newer IVUS technologies,
such as forward-looking IVUS and optical coherence
tomography, are awaited with interest and might further
improve the technology.

Currently, IVUS is already capable of investigating
whether patients are suitable for TEVAR. Moreover, it can
be used for optimal stent graft sizing measurements and
is of help in deploying a stent graft at the most optimal
site. For these reasons, IVUS might be of great additional
value to patients with a ruptured thoracic aorta. ®
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