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New Replacement of a Thrombosed Mitral Valve via
Right Anterolateral Thoracotomy in a Patient with
Coronary Artery By-Pass Graft and Functioning Internal
Mammary Artery Graft
Abstract: A 49-year-old male, who had undergone mitral valve replacement with mechanical cardiac valve and
coronary arterial by-pass grafting six years previously, was admitted to our hospital with acute dyspnea.
Transesophageal echocardiography revealed that one of the leaflets of the prosthetic valve was entirely
immobilized in the closed position, and an immobile soft tissue mass was detected on the ventricular side of
the obstructed leaflet. We performed re-replacement using a 29-mm mechanical prosthetic St. Jude valve
under deep hypothermic circulatory arrest via right atrial thoracotomy. Postoperative course was uneventful,
and the patient was discharged with oral anticoagulant therapy on day 7 postoperatively.
Key Words: Valvular heart diseases, thrombosed mechanical mitral valve, right thoracotomy, deep
hypothermic circulatory arrest
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Internal Mamarian Arteri Fonksiyone Koroner Arter Bypass Greft Yap›lan
Bir Hastada Sa¤ Antero-Lateral Torakotomi ile Tromboze Mitral Kapa¤›n
Yeniden Replasman›

Özet: 6 y›l önce mekanik mitral kapak replasman› ve koroner arter bypass greft yap›lan 49 yaﬂ›ndaki erkek
hasta klini¤imize akut dispne ﬂikayeti ile yat›r›ld›. Transözefageal ekokardiyografide prostetik kapa¤›n
lifletlerinden birinin immobil oldu¤u tespit edildi. Hastaya sa¤ atrial torakotomi ile derin hipotermik sirkulatuar
arrest alt›nda 29 mm St. Jude mekanik mitral kapak ile yeniden replasman yap›ld›. Postoperatif takip olays›z
seyretti. Hasta postoperatif 7. günde oral antikoagulan tedavi ile taburcu edildi.
Anahtar Sözcükler: Kalp kapak hastal›¤›, tromboze mekenik mitral kapak, sa¤ torakotomi, derin hipotermik
sirkulatuar arrest
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Reoperative mitral surgery via sternotomy may be associated with significant
complications, including excessive blood loss and injuries to the heart, great vessels and
patent coronary artery grafts. Right thoracotomy is an alternative route and offers the
advantage of a fresh surgical field in the context of redo surgery. This approach to mitral
valve reoperation minimizes dissection of adhesions, avoids injury to the right ventricle,
and prevents damage to arterial and venous coronary by-pass grafts (1).
We describe successful surgery for a thrombosed Sorin Bicarbon mitral valve 6 years
following initial mitral valve replacement (MVR) and coronary arterial by-pass grafting
(CABG) due to unsatisfactory anticoagulation therapy.

Case Report
A 49-year-old male was admitted to our hospital with acute dyspnea. He had
undergone MVR and CABG (left internal mammary artery (LIMA)-left anterior

377

CEV‹Z, M et al.

Re-Replacement via Thoracotomy under DHCA

descending (LAD) artery, aorta-right coronary artery and
aorta-circumflex artery with saphenous vein) 6 years
previously. Transesophageal echocardiography (TEE)
revealed that one of the leaflets of the prosthetic valve
was entirely immobilized in the closed position, and an
immobile soft tissue mass was detected on the ventricular
side of the obstructed leaflet, together with an elevated
mean mitral valve pressure gradient and no mitral
regurgitation (Figure 1). Angiography revealed that all
grafts were patent. We planned surgery under deep
hypothermic circulatory arrest (DHCA) because the

patient had patent coronary grafts and especially in situ
LIMA. The right anterolateral thoracotomy was created
through the fourth inter-space. Arterial inflow was
provided by cannulation of the right femoral artery.
Venous cannulae were advanced through the right atrium
into the superior and inferior vena cava. A coronary sinus
cardioplegia catheter was inserted for retrograde
cardioplegia. DHCA was established on full flow and with
a 16 °C rectal temperature. Cold oxygenated (4 °C)
hyperkalemic (30 mmol/L) blood cardioplegia was used
for myocardial protection. Cerebral protection during

Figure 1. Transesophageal echocardiography revealed prosthetic valve thrombus and elevated
mean mitral valve pressure gradient.
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surgery was obtained with deep hypothermia (11 °C to
16 °C) and retrograde cerebral perfusion was established
through cannulation of the superior vena cava. Left
atriotomy was performed. The posterior leaflet of the
Sorin Bicarbon valve was obstructed in the closed position
with old and fresh thrombi. After total resection, we
performed re-replacement with a 29-mm mechanical
prosthetic St. Jude medical valve using the separate
suture technique. To help eliminate possible air emboli,
CO2 was flooded into the operation field. The DHCA time
was 58 minutes and total cardiopulmonary by-pass
duration was 112 minutes. Postoperative course was
uneventful, and the patient was discharged with oral
anticoagulant therapy on day 7 postoperatively.
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with DHCA in most patients with CABG in one study by
Byrne et al. (5). There was no mortality in their patients,
and the technique provided adequate myocardial
protection and satisfactory access to the mitral valve for
a wide range of replacement procedures. No
neurological, peripheral vascular bleeding or wound
complications occurred. The authors suggested that reoperative mitral valve surgery in the setting of
functioning IMA grafts, even in the face of depressed left
ventricle function, can be performed safely and with
minimal morbidity (5).

Revisional valve surgery is more complex than
primary surgery and is consequently associated with
higher mortality and morbidity (2). Re-operative median
sternotomy has known risks, including injury to or
embolism from prior grafts, sternal dehiscence, phrenic
nerve injury, excessive hemorrhage, and inadvertent
cardiac injury leading to morbidity and mortality (3). A
right anterolateral thoracotomy approach has been used
previously in mitral valve re-operations and has wellestablished benefits (4-6). It has been suggested that this
approach is time-saving, safer for emergency procedures
on thrombosed or acutely malfunctioning mitral valves
and helpful in situations where difficult dissection of the
heart would be anticipated or where patent IMA or
saphenous vein grafts are present (4,5).

Re-operative mitral surgery via sternotomy may be
associated with significant complications, including
excessive blood loss and injuries to the heart, great
vessels and patent coronary artery grafts. Byrne et al. (6)
compared right thoracotomy and direct re-sternotomy in
such patients. Two LIMA-LAD graft injuries occurred in
the re-sternotomy group compared with none in the right
thoracotomy group (20% versus 0%, P = 0.04).
Transfusion requirements were also greater in the redo
sternotomy group (median 7 versus 2 packed red blood
cell units, P = 0.04). These data suggest that right
thoracotomy is associated with a lower incidence of LIMALAD graft injury, as well as reduced transfusion
requirements for reoperative mitral valve surgery after
CABG in the presence of patent LIMA-LAD grafts. Braxton
et al. (7) showed that although by-pass time, operative
time, intensive care unit stay, and 30-day survival rates
were not significantly different between thoracotomy and
re-sternotomy, there was a significant reduction in blood
loss and blood transfused using the thoracotomy
approach for reoperative mitral surgery. In other words,
mitral valve re-replacement via right thoracotomy
provides a limited requirement for pericardial dissection,
avoids injury to the right ventricle, and prevents damage
to arterial and venous coronary bypass grafts (1,8). In
addition, this procedure reduced both the incidence of
LIMA-LAD graft injury and transfusion requirements in
patients with CABG with functioning IMA for redo
operations in mitral valve surgery.

Anterolateral right thoracotomy affords easy access
to the right atrium with minimal dissection, and
minimizes the risk of injury to IMA grafts. Anterolateral
right thoracotomy was used for mitral valve surgery

In conclusion, our experience shows that right
thoracotomy with DHCA is a safe alternative in patients
with patent LIMA and/or saphenous vein grafts for redo
mitral valve surgery.

Discussion
Redo mitral valve surgery after previous CABG
presents a challenging problem for the cardiac surgeon.
Injury to patent CABG, especially IMA grafts, during reoperation via a redo sternotomy may be fatal. A reliable
alternative technique is essential in order to minimize
potential injury to IMA grafts in patients with CABG with
functioning IMA for redo operations such as mitral valve
surgery.
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