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Use of Transesophageal Echocardiography During Implantation
of Aortic Endoprosthesis (Stent). Initial Experience
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Objective - 1o report the role played by transesophageal
echocardiography during implantation of self-expanding
aortic endoprostheses (stent) at a hemodynamics laboratory.

Methods - Thirteen patients underwent stent implan-
tation in the descending thoracic aorta with the aid of
transesophageal echocardiography during the entire
procedure. Indications for stenting were as follows: 8 aor-
tic dissections, 2 true aneurysms, 2 penetrating atheros-
clerotic ulcers, and 1 traumatic pseudoaneurysm.

Results - No complications resulting from the use of
transesophageal echocardiography were observed. In 12
patients, the initial result was considered appropriate, with
total or partial resolution of the major lesion confirmed by a
posterior examination. In 1 patient, the procedure was sus-
pended after transesophageal echocardiography and an-
giography showed that the proximal aortic diameter was
inappropriate. Transesophageal echocardiography contri-
buted to clarifying relevant points, such as aortic diameter;
anatomic detail of the intimal lesion, and location and size of
the communicating orifice. In addition, it facilitated placing
the stent in the target lesion, reduced the time of exposure to
radiation and the use of contrast medium, and provided rapid
identification of intercurrent events, possibly reducing the
total duration of the procedure.

Conclusion - The use of transesophageal echocardio-
graphy during placement of aortic stents seems appro-
priate. The actual advantages of the procedure will be de-
fined in a comparative prospective study.
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Transesophageal echocardiography isconsidered a
diagnostic method highly useful in diseasesof thethoracic
aorta, especially in aortic dissection, asituationinwhichit
shows diagnostic accuracy similar to other methods, such
as nuclear magnetic resonance, angiography, and helical
computed tomography . Compared with these examina-
tions, transesophageal echocardiography hastheadvanta-
ge of allowing mobilization at the bedside, therefore ena-
bling continuousmonitoring of interventionist or surgical
proceduresperformed inthethoracic aortaandin the proxi-
mal part of the abdominal aortal3%2, Recently, the appea-
ranceof self-expanding aortic endoprostheses (stents) has
opened anew perspectivein thetherapeutical approach of
selected cases of diseasesof thedescending thoracic aorta,
particularly thosewith high surgical risk dueto comorbidi-
tiesS™,

Theobjectiveof thisstudy wastoreport our initial ex-
periencewith transesophageal echocardiography used du-
ringimplantation of salf-expanding stentsinthedescending
thoracic aortaat ahemodynamicslaboratory.

Methods

From December’ 97to July ' 99, 27 consecutive patients
with acuteand chronic aortic di seasesunderwent implanta:
tion of aortic prostheses at the interventionist cardiology
serviceat our ingtitution. Out of thistotal, 13 patients(mean
age of 54 years; 10 males) had the assistance of transeso-
phageal echocardiography during the entire procedure,
both for monitoring and hel ping to make decisions, consti-
tuting the case series of our study. Indicationsfor stentim-
plantationin thissubgroup of patientsincluded 8 aorticdis-
sections of Stanford type B (2 acute cases, 1 of whichwas
complicated withischemiaof thelower limbs), 2 trueaneu-
rysmsof thedescending aorta, 2 penetrating atherosclerotic
ulcers, and 1 traumatic pseudoaneurysmintheisthmicregi-
on, partially corrected by surgery inthe acute phase.

Transesophageal echocardiography was performed
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withthe Apogeeand Ultramark 9 HDI devicesof the ATL
brand (Advanced Technology LaboratoriesInc., Bothel,
USA) and multiplane and biplane esophageal probes of 5
MHz, respectively, using techniques and sections previ-
oudly established for abtaining aortic images'**, with the
patientinthedorsal decubitusposition. All patientsunder-
went general anesthesiaand mechanical ventilation. Atthe
beginning of the procedure, transesophageal echocardio-
graphy wasused for diagnostic confirmation and catheteri-
zation of anatomical aspectsthat could contributein choo-
sing the dimensions of the endoprosthesis and its better
position. Echocardiographicimagesof theaortawereconti-
nuously monitored during stent deployment to allow imme-
diateidentification of eventua complications, aswell asim-
mediate assessment of the stent’ sexpansion, position, and
flow patterninitsinterior.

Endoprostheseswereintroduced through right or left
femoral accessby surgical isolation of theartery, according
tothe previousangiography, which defined the best sideto
be used 1°13, Angiographic assessments during the proce-
durewere performed with images obtained after injecting
contrast medium through acatheter inserted by brachial or
femoral viain the opposite side of the prosthesis access.
Ten minutesafter expansion of theendoprosthesis, alastin-
jection was performed for a definite angiographi c assess-
ment of the procedure.

Results

Transesophageal echocardiography played an active
roleinal stentimplantations, and no complication resulting
fromitsuseor fromgeneral anesthesiaoccurred. Inall pati-
ents, thetransesophageal echocardiography identified the
target lesion and provided, therefore, monitoring of all pro-
ceduresthat precede stent deployment, especially identify-
ing the cathetersand following their position.

In 12 patients, the anatomic aspect wasfavorablefor
stent implantation, according to both angiography and
transesophageal echocardiography. Only in the patient
with atrueaneurysm of the proximal descending aorta, did
theprocedure haveto beinterrupted. Inthispatient, transe-
sophageal echocardiography confirmed thedimensionsof
theproximal neck of theaorta, in which theendoprosthesis
was going to be implanted, obtained by angiography. By
that time, these dimensions proved to be inadequate, ie,
they were greater than those of the largest endoprosthesis
available, which madetheresolution of thetarget lesionim-
possible. Inthiscase, surgical correction of the aneurysm
was chosen asthe best management.

In 10 patients, just 1 stent sufficed for repairing thetar-
getlesion, andthisrepair wasconsidered total in 7 patients
(fig. 1). Intheother 3 patients, theresult wasconsidered ap-
propriate, but with partial resolution of themajor lesion, in
which aresidual flow persisted between the stent and the
wall of theaortainitsproximal portion, accordingtothean-
giographicandtransesophagesal echocardiographicfindings
(fig. 2). Two patientsrequired placement of asecond stent
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for resolution of thetarget | esion. Oneof these patientshad
an extensivetrueaneurysminthedescending aorta, and the
surgical treatment was contraindicated dueto clinical com-
plications. Evenafter implanting the second stent, theresi-
dual flow persisted through thefalselumen created betwe-
en the stents and the wall of the aneurysm, and thiswas
shown by transesophageal echocardiography. The other
patient with aortic dissection treated initially with stent

Fig. 1—A) Type B aortic dissection with awide communicating orifice (arrow) and
falselumen (FL) with no signs of thrombosis; B) after stent deployment (St), closure
of the communicating orifice and presence of intense spontaneous contrast in the
falselumen suggesting thrombosisin progression. VL —true lumen.

Fig. 2—A) Stent implantation (St) in an aneurysm (An) of the descending aortawith
mural thrombosis (T) and spontaneous contrast in the excluded portion; B) small
residual flow between the stent and the aortic wall.
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placement intheproximal portion of the descending aorta
without the aid of transesophageal echocardiography still
had apersi stent flow through thefal selumenwith compres-
sion of thetruelumenin thethoracoabdominal transition.
After placement of anew stentinthissite, areductioninflow
obstruction was noted, but a new communicating orifice
opened in the proximal extremity of the stent, which was
promptly identified with transesophageal echocardiogra-
phy. Placement of athird and | ast stent allowed continuity
between theformerly and thelatterly implanted stents, re-
sulting in total resolution of the lesion. No neurological
complication dueto the presence of thisset of 3 sequential
stents occurred.

In2 patients, the procedurewasperformed on an emer-
gency basis. One of these patients had aortic dissection of
type B complicated withischemiaof thelower limbs. Inthis
case, the stent placement wasimprecise without improve-
ment intheischemia, and the patient evolved with progres-
siveclinical worsening and no condition for surgery, dying
in2days. Theother patient had an excellent outcome, with
total resolution of thetarget lesion. Thisand theremaining
10 patients were discharged from the hospital in amean
period of 12 days.

Discussion

Endoprostheses have been used so far in the treat-
ment of aortic diseases|ocated inthe descending portion of
the aorta (true aneurysms, traumatic pseudoaneurysms,
penetrating ul cers, and, morerecently, typeB aortic dissec-
tions) %23, Technical difficultiesdonot alow their useinthe
aorticarch andtheascending aorta, basically duetotheaor-
ticbending inthese portionsand theemergence of essential
vesselsthat cannot be occluded, except for the involve-
ment of thedistal portion of thearch 2. Recently, new endo-
prostheses have been devel oped and used to bypassthis
Situation*e.

Implantation of endoprostheses has been performed
indifferent typesof lesionsof thedescending aorta, aslong
asaproxima andadistal neck tothelesionmay bedelimita-
ted. Thesenecksshould havediametersnot larger thanthat
of thelargest endoprosthesisavailable. Thislimitation may
occur whentherest of the aortaisdilated, frequently inthe
proximal neck, making the procedureunfeasibleor jeopardi-
zing thefinal result. Thistype of assessment isroutinely
performed based on previouscomputed tomography or an-
giography; it, however, may be successfully carried out
with transesophageal echocardiography, aswas clearly
showninapatientinour series. Nevertheless, evenpartia
resolution of the aneurysm with persistence of aresidual
flow seemsbeneficial medium-term and may even change
the natural evolution of the disease. Aneurysmsthat were
not completely occluded by stent placement showed a bet-
ter prognosisin 2 years, with alower growthrate, if present,
or evenareductionintheir caliber .

In the case of aortic dissections, location and exten-
sion of thecommunicating orificeand thefragility of thein-
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timabeforeand after the dissection, which may bewell cha-
racterized on transesophageal echocardiography, seemto
influence the approach and the result. After stent deploy-
ment and closure of the target orifice, new orifices may
appear closetotheextremitiesof theendoprosthesis. These
new orificesmay be promptly recognized on transesopha-
geal echocardiography, andimplantation of asecond endo-
prosthesismay berequired, ashappenedin 1 patientin our
series, or theorificesmay impair thelateresultsdueto main-
tenanceof flow inthefalselumen. Thissituation differsfrom
maintenance of asmall residual flow inthe false lumen
through acommunication between the aortic wall and the
stent, duetoincompleteaccommaodation of thestent, aswas
identifiedin 3 casesin our seriesof transesophageal echo-
cardiography. In this situation, the prognosisisfavorable
because the residual flow usually tendsto disappear and,
consequently, total thrombosisof the affected region deve-
lops, which may be shown on subsequent echocardio-
graphic, angiographic, and tomographic studiest81°,

Penetrating ulcers, wheninvolvingtheaortainaloce-
lized manner and with no associated aneurysm, tendto have
more favorable results, because the endoprosthesisis an-
choredin atheoretically healthy aorticwall, whichhasasa-
tisfactory diameter bothinitsproximal and distal extremities.

We had only 1 patient with traumatic pseudoaneu-
rysminour series, and thetransesophageal echocardiogra
phy was valuable in demonstrating the difficulty for total
expansion of thefirst segment of the endoprosthesisdueto
bending of thedistal portion of theaortic arch. The percu-
taneous aortic endoprosthesis monitored on transesopha-
geal echocardiography may beagood alternativefor pati-
entswith traumati c pseudoaneurysm of the aortaand who
cannot undergo thoracic surgery. A larger experiencewith
this procedure in thisinfrequent situation is, however,
required.

Transesophageal echocardiography has not been
routinely used during aortic stent placementinal ingtitutions
performing thistechnique, maybedueto el evationin costs
or operational difficulties. Useof transesophageal echocar-
diography, however, seems necessary to guarantee better
results, asshowninthestudy by Nienaber et al 2°, inwhich
the authors observed total thrombosis of the false lumen
and total occlusion of thecommunicating orificeinal pa-
tientswith type B aortic dissection, who underwent stent
implantation. In other studies®-?, inwhich notransesopha
geal echocardiography was used during the procedure, the
resultswere not totally satisfactory, even though differen-
cesinthestructure of theendoprosthesisand in thetechni-
gue of implantation, which is constantly being perfected,
may make thistype of analysisdifficult 2%, In our study,
transesophageal echocardiography contributed to clarify
relevant pointsfor aortic endoprosthesisimplantation, su-
chasaorticdiameter at thesiteof thelesion, diametersof the
proximal and distal necks, anatomicaspect of theintimal le-
sion, locationand sizeof thecommuni cating orifice, andiden-
tification of trueand falselumensfor correct positioning of
the cathetersand guidewire. In addition, transesophageal
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echocardiography made stent placementinthetargetlesion
easier, monitoring the position of catheters and stent
deployment, reducing the need for angiographic images,
therefore reducing the duration of exposure to radiation
and contrast medium use. It also enabled rapid identifi-
cation of intercurrent events, and, probably reduced the
total duration of theprocedure.

Theauxiliary roleplayed by transesophageal echocar-
diography becomesmoreevident in situationsinwhichthe
use of radiographic contrast medium is not advised, as
happened with 2 patients with impairment of the renal
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functionin our series. In these patients, the stent was pla-
ced basically guided by transesophageal echocardiogra-
phy. Thisfact draws attention to the possibility of using
transesophageal echocardiography for orienting theim-
plantation of aortic endoprosthesesthrough surgical viain
anisolated manner, €liminating the use of radioscopy and
makingtheprocedureeasier 3,

Expansion of thislimited seriesof patientsisrequired
for definitely establishing therole played by transesopha-
geal echocardiography inthe percutaneoustreatment of di-
seases of the descending aorta.
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