Case Report

Surgical Repair of a Pseudoaneurysm of the Ascending Aorta
after Aortic Valve Replacement
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We report the case of a patient with a pseudoaneurysm
of the ascending aortic clinically diagnosed 5 months after
surgical replacement of the aortic valve. Diagnosis was
confirmed with the aid of two-dimensional echocardiogra-
phy and helicoidal angiotomography. The corrective
surgery, which consisted of a reinforced suture of the com-
munication with the ascending aorta after opening and
aspiration of the cavity of the pseudoaneurysm, was suc-
cessfully performed through a complete sternotomy using
extracorporeal circulation, femorofemoral cannulation,
and moderate hypothermia, with no aortic clamping.

Aneurysmsof theascending aortaarerareentitiesthat
may occur after cardiac surgeriesand that haveasignificant
rateof complication. Surgical repair of ascending aortapseu-
doaneurysmsremainsachallengetotheability of surgeons.
We report the case of a patient with an ascending aorta
pseudoaneurysm that was successfully surgically repaired.

Case Report

An 18-year-old malewith characteristicsof Marfan's
syndrome underwent surgical replacement of the aortic
valve dueto a severe aortic insufficiency and ascending
aortaectasiab monthsago. An ATSMedical Open Pivot™
(ATSMedical Inc., Minneapolis, MN, USA) prosthesis, n°
25, wasimplanted, and inthe postoperative period the pa-
tient was reoperated upon because of blood dyscrasiaand
bleeding of the suture of the ascending aorta cannulation.
Routinetestswerenormal onhospital discharge. After this,
the patient wasreferred for clinical follow-up and medicated
only with dicumarol. Clinical controlsat 30 and 60 days of
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the postoperative period showed anormal evolution. Onthe
5™ postoperative month, the patient sought medical assis-
tance because of amassin theright hemithorax. On physi-
cal examination, themasswaspul satile, measured approxi-
mately 4cm, and waslocated betweenthe3“and 4" rightin-
tercostal spaces, 3cm from theright parasternal line. The
chest X-ray was not specific. Two-dimensional Doppler
echocardiography showed an aortic prosthesi sfunctioning
normally and ahuge massintheanterior portion of theas-
cending aortameasuring 10.5cminitslarger axis. Theneck of
the pseudoaneurysmwas small (1cm), located 5cm above
thelevel of themetallic valve, with doubleleafl et, and had
blood flow and intraluminal clots. The patient underwent
helicoidal angiotomography with dynamicintravenousinfu-
sion of nonionic contrast medium through ahigh-flow digi-
tal infusion pump. This helicoidal angiotomography
confirmed the diagnosis and showed that the saccul ar
formation occupied the anterior mediastinumintheretros-
ternal portion posterior to the manubrium and sternal body,
and caused sternal erosion. This saccular formation
measured 11 x 9.8x 7.8cminthecraniocaudal, laterol ateral,
and anteroposterior axes, respectively (fig. 1), had avolume
of 437cm?, which contained blood. It al so showed asemila-
minar layer compatiblewith mural thrombusin the periphe-
ral arealeadingto compression and posterior displacement
of the ascending aorta, aortic arch, and pulmonary trunk
(fig. 2). Because of thesefindings, the patient wasreferred
for urgent surgery.

Afterinitial preparation, thecommonfemoral artery
andveinwerecannulated (femoral cannulakit, Medtronic-
DLPR, Minneapolis, MN, USA), and extracorporeal circula-
tionwasingtdled with moderate hypothermia(24 °C). After
alargevolumeof blood wasdrained and the extracorporeal
circulation wasinterrupted, but with the heart beating, a
sternotomy was performed and the ascending aorta pseu-
doaneurysm was directly approached. The pseudoaneu-
rysm was aspirated and its neck wasidentified. The neck
could be partially occluded with afinger, and then with 2
gtitchesof Prolene 3-0 (Ethicon). Extracorporeal circulation
was restarted with rewarming. The suture of the pseudo-
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Fig. 1—Axid planeof helical tomography depicting apseudoaneurysm of the aorta (P)
and sternal erosion (*).
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Fig. 2— Reconstruction of axial planes of helical tomography showing compression
and posterior dislocation of the ascending aorta due to the pseudoaneurysm.

aneurysm neck was strengthened with straps of bovinepe-
ricardium (BraileBiomédica, S Josédo Rio Preto, SP, Bra
zil) and 2 titchesof Prolene3-0. All clotswerecleared from
the cavity, and surgery was compl eted in the conventional
manner. The postoperative period wasuneventful, and the
patient stayed in the hospital for 7 days.

In the early postoperative period, a control echocar-
diography showed the complete occlusion of the neck of
the pseudoaneurysm, and no paraaortic leak was noted.

Discussion

Pseudoaneurysm of theascending aortaisarareentity
(<1%) and resultsfrom complicationsof cardiac surgery, in
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which theascending aortaiscannulated or incised *. Inour
caseseriesof 1,049 patientswith extracorporeal circulation,
thiswasthefirst withthiscomplication (0.09%). Most as-
cending aorta pseudoaneurysms occur after surgeries on
theaorticvalve, coronary revascul arizations, usually at the
siteof theproximal anastomosesof thegrafts, aortotomies,
or in the cannulation sites. Despite the evidence of some
cases of ascending aorta pseudoaneurysm occurring be-
cause of infection or in aortaswith weak points (Marfan's
syndrome), agreat percentage, resultsfrommechanical rup-
ture of aortic sutures. M ost ascending aortic pseudo aneu-
rysmsare asymptomatic, like the onewe presently report,
unlessthey compressimportant structures, such ascorona
ry arteries, venousor arterial grafts, pulmonary arteries, or
the superior venacava, causing acute clinical manifestati-
ons. Therisk of rupture of apseudoaneurysm should beta
ken into consideration as an indication for emergency
surgery, especially inthe case of large masses.

Fromthesurgical point of view, thetreatment of ascen-
ding aortapseudoaneurysmsremainsachallenge. Uninten-
tional rupture during the redo sternotomy or mediastinal
dissection dueto thereduction in pressure around thefor-
meationwhen opening and diding thesternum, are causesof
surgical catastrophe. Mortality reported by severa authors
rangesfrom 29%to 46%>3, and most of thetimeitisaconse-
guenceof afatal hemorrhage dueto ruptureof the pseudoa-
neurysm during surgical maneuversforitsrepair.

In our patient, to avoid this situation and due to ero-
sionof part of thesternum, femorofemoral extracorpored cir-
culation *wasstarted with hypothermia. Hypothermiawas
requiredfor drainageof alargeamount of blood totheextra:
corpored circulation system and arrest of the pump, during
the new sternotomy. These maneuverswere required be-
causeof thelocation of the saccular formation and itsneck
intheascending aorta, whichwasdepicted in both thetwo-
dimensional echocardiography and the helicoidal angioto-
mography. Contrary to findingsin somereports®, echocar-
diography was extremely useful in our case. Helicoidal
angiotomography isamoreaccurateimaging techniqueand
provided all detailsfor surgical planning.

In conclusion, asuccessful completerepair of ascen-
ding aortapseudoaneurysms, avoiding therisk of fatal in-
traoperative bleeding, is due to an objective and accurate
planning of surgical tacticsand technique®, which should
be based on acareful assessment of theresultsof examina:
tions, such astwo-dimensiona echocardiography and heli-
coidal angiotomography.
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