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Summary: Salgado Filho MS, Siciliano A, Diego LA, Miana LA, Salgado J — Transesophageal Echocardiography in Ross Procedure.

Background and objectives: Ross procedure is one of the surgical procedures for correction of severe congenital aortic insufficiency. Intraoper-
ative transesophageal echocardiography is essential for optimal surgical evaluation. Furthermore, it is able to assess the blood volume profile and
the need for administration of vasoactive drugs during surgery.

Case report: This is a 15-year old teenager with severe congenital aortic insufficiency scheduled for corrective surgery with the Ross procedure.
In the operating room, the patient was monitored with electrocardiography and pulse oximeter, and he was premedicated with midazolam. After
the administration of premedication, the left radial artery and right subclavian vein were punctured. Anesthetic induction was accomplished with
etomidate, cisatracurium, and fentanyl while maintenance was achieved with sevoflurane. The probe of the transesophageal echocardiography
equipment was introduced immediately after tracheal intubation, showing increased left ventricle; severe aortic insufficiency due to coaptation fail-
ure of the three leaflets; and competent pulmonary valve without anatomical and physiological changes. Intercurrences were not observed during
surgery, with 120 minutes of extracorporeal circulation (ECC) and 8 hours of surgery. Immediately after removal from ECC the transesophageal
echocardiography showed good function of both the auto- and homograft; however, the right ventricle presented hypocontractility, which was
corrected with a bolus of milrinone followed by continuous infusion. The patient was transferred to the postanesthetic recovery unit intubated and
hemodynamically stable with infusion of milrinone and sodium nitroprusside.

Conclusions: Ross procedure is one of the techniques for correction of congenital aortic insufficiency in which transesophageal echocardiogra-

phy guides the surgeon precisely on the physiological and anatomical status of vascular grafts.
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INTRODUCTION

Ross procedure was first described in 1962 when Sir Don-
ald Ross replaced the aortic valve by a homograft !, which
showed great advantage when compared to the placement
of aortic prostheses, such as a decreased incidence of en-
docarditis, need of anticoagulation, and better hemodynamic
profile 2.

The American Heart Association (AHA), along with the
American College of Cardiology (ACC), classifies the use of
transesophageal echocardiography (TEE) in surgery for con-
genital heart disease as Class |, i.e., both societies consider
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that the use of TEE in this type of surgery makes a difference
on patient prognosis °.

Through analysis of transvalvular blood flow, TEE can cal-
culate the viability of the autograft and therefore ensures the
surgeon about performing the Ross procedure. Furthermore,
TEE helps calculate the volume status, cardiac output, and
ventricular function, which are very important during the pro-
cess of removing the patient from extracorporeal circulation
(ECC) 5.

The objective of this case report was to demonstrate the
importance of TEE in heart surgery, especially the Ross pro-
cedure.

CASE REPORT

This is a 15-year-old male patient weighing 50 kg, 160 cm,
physical status ASA Ill, and Class Ill by the NYHA criteria,
who presented severe congenital aortic insufficiency, sched-
uled for surgical treatment with the Ross procedure .

During the pre-anesthetic evaluation, performed in the out-
patient clinic two days before the procedure, the anesthetic
procedures as well as any possible anesthetic risks were ex-
plained to the patient; he also signed an informed consent.

In the operating room the patient was monitored with
electrocardiography on two derivations (D, and Vs), analy-
sis of the ST segment, pulse oximeter, bispectral index (BIS)
(Datex-Ohmeda® S/5 Aespire Anesthesia Machine; Helsinki,
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Finland, 2006). The patient was premedicated with midazo-
lam 0.05 mg.kg'. After premedication, the left radial artery
was punctured followed by anesthetic induction with etomi-
date 0.3 mg.kg", cisatracurium 0.2 mg.kg™, and fentanyl 7 pg.
kg'. Five minutes after anesthetic induction, a 7.0 ET tube
with balloon was introduced, and the right subclavian vein was
punctured with a double lumen catheter with the Seldinger
technique. Anesthesia was maintained with fentanyl 5 ug.kg,
cisatracurium 2 pg.kg'.min"', and sevoflurane up to 2 MAC,
maintaining the BIS between 40 and 60.

After tracheal intubation, a #18 orogastric tube was in-
serted to empty the stomach, and the oropharynx was lu-
bricated with gel (Savage Laboratory®, NY) for TEE probe
introduction. TEE probe (Vivid 1°, Philips, Finland, 2008)
was introduced in the esophagus and the exam was initi-
ated with twenty cuts, as recommended by the Society of
Cardiovascular Anesthesiologists 6. It showed increased left
ventricle (Figure 1); severe aortic insufficiency due to non-
coaptation of the three valve leaflets (Figures 2, 3, 4); mini-
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Figure 1 — Four-chamber View through the Middle Esophagus Show-
ing Increased Left Ventricle. VD: Right Ventricle, AE: Left Atrium, VE:
Left Ventricle.
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Figure 3 — Long-axis View of the Aortic Valve through the Middle
Esophagus. The arrow shows failure of coaptation of aortic valve
leaflets. Ao: Ascending aorta, VDVE: Left Ventricular Outlet, AE: Left
Atrium, VD: Right Ventricle.
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mal mitral insufficiency; competent pulmonary valve without
anatomic and physiologic changes (Figure 5), which made
the Ross procedure viable; and a left ventricular ejection
fraction of 60%.

Intercurrences were not observed during surgery. The
aortic valve was replaced by a pulmonary autograft and a
homograft was placed in the pulmonary site. Extracorporeal
circulation (ECC) lasted 120 minutes and the surgery 8 hours.
Immediately after removal from ECC, the transesophageal
echocardiography showed good autograft (Figure 6) and ho-
mograft functioning, with aortic and pulmonary transvalvular
gradients within normal limits.

The right ventricle, however, showed hypocontractility, dis-
tension, and the tricuspid valve showed minimal to moder-
ate regurgitation. Due to these echocardiographic findings
a bolus of milrinone (50 pg.kg™ during 20 minutes) followed
by continuous infusion of 0.5 pug.kg'.min"' was administered,
which improved the right ventricular function and lead to the
disappearance of the tricuspid insufficiency.

Figure 2 — Short-axis View of the Aortic Valve and Right Ventricular
Inlet and Outlet through the Upper Esophagus. The arrow shows the
coaptation failure of the three aortic valve leaflets. VD: Right Ven-
tricle, AD: Right Atrium, AE: Left Atrium.

Figure 4 — Long-axis View of the Aortic Valve through the Middle
Esophagus. The arrow shows regurgitation through the aortic valve,
surpassing the anterior leaflet of mitral valve. Ao: Ascending aorta,
VDVE: Left Ventricular Outlet, AE: Left Atrium, VD: Right Ventricle.
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Figure 5 — Short-axis View of the Aortic Valve and Right Ventricular
Inlet and Outlet through the Upper Esophagus. The arrow shows the
pulsatile Doppler of the pulmonary valve.
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Figure 6 — Long Axis View of the Aortic Valve through the Middle
Esophagus. The arrow shows the pulmonary autograft replacing the
aortic valve. VD: Right Ventricle, Ao: Ascending aorta, VDVE: Left
Ventricular outlet, AE: Left Atrium.

The patient was transferred to the post-anesthetic re-
covery room intubated, hemodynamically stable, with inf-
usion of milrinone (0.5 pg.kg'.min") and sodium nitroprus-
side (2 ng.kg'.min"). In the first 4 postoperative hours, any
important bleeding was not observed; arterial blood gases
were within normal limits; and hemodynamic and respirato-
ry parameters showed favorable conditions for extubation,
which was performed without intercurrences.

The patient was transferred to regular ward on the fourth
postoperative day and discharged from hospital in two weeks.

DISCUSSION

Transesophageal echocardiography has been used in large
centers in the United States as routine monitoring in heart sur-
geries 7. Morewood et al. 8 demonstrated in their study that
94% of anesthesiologists of the Society of Cardiovascular An-
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esthesiologists who live in the United States use TEE in heart
surgeries.

Intraoperative echocardiography is widely used in cardiac
surgeries, since it guides intraoperative management and pro-
vides better patient evolution 7. However, Clirk et al. ® ques-
tioned the use of TEE in all heart surgeries.

The American Heart Association, along with ACC, estab-
lished guidelines for the use of TEE in surgical procedures
classifying them in conditions in which there is evidence that
it is useful and effective (Class I); conditions with conflicting
evidence on the usefulness and/or efficacy of the procedure
(Class Il); conditions in which evidence demonstrate that the
procedure is not useful and/or effective and in some cases it
might carry complications for patients (Class lll) 3.

In cases of surgery for congenital heart disease with extra-
corporeal circulation, the AHA/ACC classifies the use of TEE
as Class | 3. Stevenon et al. '® demonstrated that among con-
genital disorders Ross procedure is one of the techniques that
need the most evaluation with intraoperative TEE.

In the case presented here TEE was very important in the
pre-ECC evaluation of the aortic valve since it confirmed the
diagnosis of severe aortic insufficiency besides ensuring the
anatomic mechanism of regurgitation.

The study of the pulmonary valve is very important in this
case, since the pulmonary valve is used as autograft in the
aortic site '. The Doppler showed the absence of pulmonary
regurgitation and that the gradient was within normal lim-
its 4. Thus, the surgeon had assurance to continue with the
procedure.

Transesophageal echocardiography is important when the
patient is taken out of ECC because, at that moment, hemody-
namic instability due to the presence of air in cardiac cavities
and some degree of myocardial dysfunction produced by a
down regulation of beta-adrenergic receptors can be seen .
When the patient’s ventricular function was analyzed, good
function of the left ventricle was observed 5; however, the
right ventricle was hypocontractile, distended, and it showed
minimal to moderate tricuspid regurgitation 4, which was not
present at the pre-ECC exam. Given these echocardiographic
results, treatment with the phosphodiesterase Il '* inhibitor
was instituted and the patient showed improvement of right
ventricular contractility, and the tricuspid insufficiency disap-
peared 45.

Transesophageal echocardiography also allowed confir-
mation of proper placement of the autograft and homograft
and measurement of transvalvular gradients 410, which were
within normal limits.

Thus, we can conclude that the use of TEE in the Ross
procedure is very important because it guides the surgeon
on the possibility of performing the proposed procedure and
it helps the anesthesiologist to precisely evaluate myocardial
function and the physiological and anatomical status of vasc-
ular grafts, providing better precision in the choice of drug
therapy to be adopted, ensuring greater patient safety.
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Resumen: Salgado Filho MS, Siciliano A, Diego LA, Miana LA, Sal-
gado J - El Ecocardiograma Transesofagico en la Cirugia de Ross.

Justificativa y objetivos: Una de las cirugias correctivas para la in-
suficiencia adrtica congénita grave es la cirugia de Ross. El ecocar-
diograma transesofagico intraoperatorio es indispensable para una
buena evaluaciéon quirurgica. Ademas, es capaz de evaluar el perfil
volémico y la necesidad de administrar formacos vasoactivos durante
la operacién.

Relato del caso: Adolescente de 15 afos, que presentaba insufi-
ciencia adrtica grave de origen congénito, citado para la correccion
quirdrgica por la técnica de Ross. En quiréfano, el paciente fue moni-
torizado con electrocardiograma y oximetro de pulso, recibiendo pre-
medicacién con midazolan. Después de la premedicaciéon, se pun-
cionaron la arteria radial izquierda y la vena subclavia derecha. La
induccion anestésica se hizo con etomidato, cisatracurio y fentanil, y
el mantenimiento anestésico con sevoflurano. La sonda del aparato
del ecocardiograma transesofdgico fue introducida inmediatamente
después de la intubacion traqueal e indicaba aumento del ventriculo
izquierdo; insuficiencia adrtica grave por falla de coaptacién de las
tres capas; véalvula pulmonar competente sin alteraciones anatomi-
cas y fisiologicas. La cirugia trascurrié sin intercurrencias, con 120
minutos de circulacion extracorpérea (CEC), y 8 horas de cirugia. In-
mediatamente después de la salida de CEC, el ecocardiograma tran-
sesofagico mostraba un buen funcionamiento tanto del auto como del
homoinjerto, sin embargo, el ventriculo derecho estaba hipocontrac-
til, lo que fue corregido con un bolo de milrinona, seguido de infusién
continua. El paciente fue derivado al postoperatorio intubado, estable
hemodinamicamente, y con infusion de milrinona y nitroprusiato de
sodio.

Conclusiones: Una de las técnicas de correccion de la insuficiencia
adrtica congénita es la cirugia de Ross, en que el ecocardiograma
transesofagico intraoperatorio orienta al cirujano de manera precisa
sobre el status fisiolégico y anatomico de los injertos vasculares.

Descriptores: CIRUGIA, Cardiaca; EFERMEDAD, Congénita: insufi-
ciencia adrtica; MONITORIZACION: ecocardiografia transesofégica.
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