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A 75-yr-old woman was admitted with an enlarging
descending thoracic aortic aneurysm (TAA). The pa-
tient had undergone open repair 12 yr before this
admission. Tomographic scanning revealed a 9.9 � 9.6
cm2 proximal TAA with dilation of the ascending
aorta and thrombus within the aneurysm. It extended
from the proximal descending aorta at the level of the
pulmonary bifurcation to the distal descending tho-
racic aorta. Given her risk profile, she was scheduled
for endovascular repair.

A transesophageal echo (TEE) examination per-
formed after induction of anesthesia confirmed the pre-
operative findings along with mild aortic insufficiency.
A “TAG” thoracic endoprosthesis (WL Gore, Newark,
DE) was deployed with the distal end within the previ-
ous graft. A second TAG endoprosthesis was deployed
proximal to the first, covering the left subclavian artery.
Subsequently, both TEE and cine-angiography revealed
a large Type IA endoleak (Table 1). The TEE images
showed spontaneous echocardiographic contrast (SEC
or “smoke”) within the aneurysm, indicating entry of
blood into the aneurysm sac (Fig. 1; please see video

clip available at www.anesthesia-analgesia.org). Color
flow Doppler (CFD) imaging with a reduced velocity
scale confirmed these findings (online video clip) and
failed to show evidence of patent collateral vessels. A
third TAG endoprothesis was then deployed 15 mm
proximal to the second device and secured to the
aortic walls with a trilobed endoaortic balloon. Subse-
quently, no further movement of the smoke, which
had now acquired echodensity similar or brighter than
surrounding tissue, was observed (Fig. 2, and online
video clip). Initially, the origin of the flow within the
sac could not be determined. However, using different
imaging planes, the inflow channel was identified in
the proximal stent region. This was confirmed with
CFD (online video clip) and angiography. Retrograde
flow from a collateral artery (type II endoleak) was
considered unlikely, since flow initially was brisk, no
flow in the collateral branches could be detected, and
flow ceased with further endograft deployment. The
primary decision regarding endoleakage and deploy-
ment of additional stents was based on angiography,
with TEE providing supporting evidence. Her postop-
erative course was complicated by delayed onset
paraparesis. She was discharged on the 16th postop-
erative day with some improvement.

The goal of an endovascular aortic repair is to
deploy a graft that seals tightly above and below the
aneurysm, excluding the aneurysmal sac from sys-
temic bloodflow to decrease risk of rupture. Although
general or regional anesthesia have been used success-
fully, if TEE is to be used, general anesthesia is
required. Small clinical studies have suggested that
TEE is more sensitive and specific than angiography in
detecting endoleaks (2,3). The disadvantage of angiog-
raphy is that it relies on a fixed volume of contrast to
circulate within the endoleak. Small leaks may be
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missed, as the volume of contrast may not be detect-
able by fluoroscopy, or the imaging plane may not
encompass the leak. TEE is limited by the echodensity

of the endograft material, which creates a “dropout”
shadow precluding imaging of distal structures. If the
aneurysmal sac is in the far field relative to the
endograft, TEE assessment of endoleaks is problem-
atic. While TEE cannot be used as a sole imaging
modality for endovascular repair, it can assist in
confirming the presence or absence of an endoleak
should angiography prove inconclusive. TEE is lim-
ited in evaluation of the proximal aortic arch due to
poor acoustic windows and can therefore not be used
in endografts that extend to this region.

Care must be exercised while inserting a TEE probe
in patients with TAA, particularly where resistance to
insertion is encountered, in which case it may be
prudent to forego use. This is especially relevant with
a preoperative complaint of dysphagia, hoarseness
(recurrent nerve palsy), or stridor. The TEE probe may
have to be withdrawn into the proximal esophagus to
allow imaging during graft deployment. It can later be
readvanced to assess for endoleaks. Six standardized
views of the thoracic aorta provide a comprehensive
assessment of most aortic pathology. Some of the
endografts currently used are strong echo reflectors,
complicating TEE use.

Echo contrast has been described as a useful ad-
junct to identification of an endoleak (4). Pharmaco-
logic contrast agents have also been used to detect
persistent endoleaks (5). However, the change in char-
acter of SEC within the aneurysm can also indicate
successful closure of an endoleak. Smoke, or SEC, is
caused by slow moving blood through the imaging
plane. The echodensity of blood increases as flow
decreases, approaching that of surrounding tissue
when it becomes a thrombus. Increasing ultrasound
backscatter from blood at low shear rates is a major
factor in visualization of SEC. Compression and com-
pensation (gain) settings on the machine can influence
the character of SEC. Therefore, it is important to
maintain constant settings to compare changes in
character of SEC. Between Figure 1/online video clip
and Figure 2/online video clip, compression has been
decreased from 49 to 35. Despite this, the SEC appears
more echodense, indicating significant backscatter
from stagnant blood.

After deployment of the first two devices, an
endoleak was clearly identified with both CFD and
the appearance of SEC (online video clips). There
was movement of SEC within the sac indicating
persistent bloodflow. However, with successful de-
ployment of the third device, the character of the
SEC immediately changed to increased echodensity
and no movement (online video clip). The pulsa-
tions within the aneurysmal sac are most likely
transmitted from pulsatile flow within the aorta.
This makes the SEC shake with each pulse. How-
ever, the character of the SEC does not change,
indicating absence of an endoleak.

Figure 1. Midesophageal short axis view of the aorta at the
level of the proximal descending thoracic aorta showing the
position of the aneurysmal sac (A) and the endovascular
device (B).

Figure 2. Mid-esophageal short axis view of the aorta at the
same level as Figure 1 after deployment of the third device,
showing increased opacification of the echo contrast in the
aneurysmal sac (arrow) indicating successful closure of the
endoleak.

Table 1. Classification of Endoleaks (1)

Type Description
I Attachment site leak

A. Proximal leak
B. Distal leak
C. Iliac occluder (seen with abdominal aortic

repair)
II Branch leaks

A. To-and-fro simple flow from branch vessel
into aneurysmal sac

B. Complex flow through two or more branch
vessels into aneurysmal sac

III Graft defect
A. Midgraft hole
B. Junctional leak or graft disconnection
C. Other mechanism—-failure from suture holes,

etc.
IV Graft wall porosity
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YEAR 2008 LAUREATE OF THE HISTORY OF ANESTHESIA
Doris K. Cope, M.D., Chairman

www.asahq.org/wlm/
Nominations are invited for the person to be named the fourth Wood Library-Museum Laureate of the

History of Anesthesia in the year 2008. Deadline for receipt of nominations is July 1, 2007.

This program, established in 1994, has as its purpose increased recognition of the richness and importance
of the history of our specialty by recognizing the work of scholars who have made singular contributions
to the field. The honor is awarded every four years by the WLM Laureate Committee to an individual who
has a demonstrable record of contributing over the years outstanding, original materials related to the
history of our specialty as reflected by articles published in peer-reviewed journals, and/or in monographs.
The first Laureate, Dr. Gwenifer Wilson of Sydney, Australia was honored in 1996. The second Co-Laureates
were Norman A. Bergman, M.D., F.R.C.A., and Thomas B. Boulton, M.D., Ch.B., F.R.C.A. in 2000. The third
Laureate was Donald Caton, M.D. in 2004.

The Laureate Program is international. Nominations are sought by physicians, not just anesthesiologists,
as well as medical historians from the international history community.

Additional information may be obtained by contacting the WLM Laureate Committee at the Wood
Library-Museum, 520 N. Northwest Highway, Park Ridge, Illinois 60068-2573. Please see the WLM
website – /www.asahq.org/wlm/ – for more information.
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