OPERATIVE REPORT

DATE OF OPERATION:  05/22/2011

TITLE OF OPERATION:

1. Placement of SynCardia total artificial heart.

2. Removal of AICD transvenous system and 4 epicardial leads

3. Reconstruction of NeoPericardium.

4. Resternotomy.

POSTOPERATIVE DIAGNOSES:

1. Corrected transposition, VSD, and morphologic LVOT obstruction.

2. Status post classic repair.

3. Dextrocardia.

4. Severe heart failure.

5. Cardiogenic shock

HISTORY:

The patient is a 17-year-old young man with corrected transposition of the great arteries, VSD and morphologic LVOT obstruction who underwent an RV to PA conduit, morphologic LV to PA conduit and VSD closure at 4 years of age.  He did well for quite some time; however, he was first admitted with HF symptoms in June of 2010.  He was admitted a few weeks ago for heart failure and has been in and out of the ICU.  During this recent ICU admission his heart failure progressed to a point where he had renal failure and required intubation.  He was somnolent and not making urine.  Once intubated, he did improve his cardiac output significantly, began to make urine, and had better perfusion with mixed venous saturations in the 70s; however, over the subsequent 24 hours his heart dysfunction progressed, with worsening perfusion.  He stopped making urine, his creatinine began to rise, and he became hypotensive into the 60s.  Because he has severe AI and RVOT obstruction, I did not feel putting him on ECMO through the groin or a temporary VAD through the chest or groin was a long-term solution since he had severe AI.  I thought stopping his heart and attempting to put in a VAD and change his RV to PA conduit and aortic valve would also not work and he would require BiVAD support.  I thought that, better than replacing his aortic valve and his RV to PA conduit and putting him on a BiVAD, a total artificial heart would be his best chance for survival.  His clinical situation was quite severe, and I felt he would not survive another 12-24 hours.  I discussed this at length with the parents as well as the CVICU and Heart Failure teams, and we were all in agreement that his best opportunity for survival was placement of the SynCardia total artificial heart, which we felt would be available to us in the next 8-12 hours, and with the addition of dopamine to his milrinone his pressure seemed to stabilize in the 70s; however, his mixed venous did remain in the 40s.  The parents have a very good understanding of his present situation as well as the difficulties in mechanically supporting him, asked many appropriate questions, and requested that we proceed and try to place a total artificial heart.  They are aware of the high-risk nature of this because of his severely ill state and his difficult anatomy and adhesion burden; however, they requested that we proceed.

FINDINGS AT OPERATION:

The patient had severe adhesions. The heart was enormous. The RV to Pa conduit was very lateral and posterior, very calcified and over the RA, the SVC, and calcified to the phrenic/pericardium. There were multiple pacing wires x 4, including 2 patches. All were calcified to PC, IVC and conduit. The heart was very thick; there was non compaction of both ventricles. The ICD pocket looked chronically infected, and cultures were sent.

DESCRIPTION OF OPERATION:

The patient was brought into the operating room and placed on the operating table in supine position.  The patient was already under general anesthesia.  He had a right neck line and a PICC line that went into the right atrium.  Both of these were removed, and he got central access in the left femoral vein and remained with his arterial line.  The patient was quite ill, with blood pressures in the low 70s and a mixed venous in the high 30s to 40s.  A TEE probe was placed and demonstrated severely depressed biventricular function and significant aortic insufficiency.  We positioned, prepped and draped the patient in the normal sterile fashion for repeat sternotomy.  We completed the repeat sternotomy.  Immediately noticeable was the extremely enlarged heart and severe adhesions.  It took over 2-3 hours to dissect out the heart.  We dissected out the diaphragmatic surface, which was severely adhered secondary to epicardial wires.  The patient would not tolerate significant movement of the heart in trying to reach the IVC.  We then tried to dissect out the right atrial gutter.  The PAs, the MPA and the PA branches had been stretched laterally and caudally toward the right side of the heart because of the very short and very calcified RV to PA conduit that was calcified to the pericardium.  The PAs had been pulled over the right atrium and covering most of the SVC.  I was unable to get into the right pleural space.  The left pleural space I was able to enter.  Because of his hemodynamic instability, it was difficult to dissect out the heart and manipulate it; however, I was also unclear if I went onto bypass without cross-clamping the aorta whether he would tolerate this as well.  Eventually I felt that there was no way I could adequately dissect out the heart appropriately without decompressing it and having more hemodynamic stability.  I dissected out the aorta and then turned my attention to the right femoral vessels.  I dissected out the femoral vein.  I placed pursestrings in the femoral vein and the aorta, gave heparin, cannulated the vein and the aorta, and after reaching appropriate ACT went onto cardiopulmonary bypass.  As expected, this caused the heart to get even more severely dilated.  Therefore I put an MPA vent in, which helped with the dilation; however, it became obvious with full flow that this would be a difficult hemodynamic circuit to keep stable for another hour or so.  With the heart somewhat decompressed, I dissected out the SVC and cannulated the SVC, and now the patient was on bicaval cardiopulmonary bypass.  This also allowed me to dissect out the IVC.  I got around the IVC.  I pulled my femoral venous cannula back, snared the IVC, and cross-clamped the aorta.  This allowed complete decompression of the heart.  At this point I dissected out the rest of the ventricular surface including the diaphragmatic surface, left atrial gutter, and right atrial gutter.  I also dissected out the MPA, the PA branch and the proximal PA branches.  At this point I began to incise the ventricular mass below the tricuspid valve and the right AV valve.  Immediately noticeable was how thick the muscle was; however, I cut the right ventricular mass so that there was approximately 3-4 mm of muscle below the right AV valve.  I then cut into the apex of the left ventricle and cut down toward the mitral valve.  Once visualized, I incised the ventricular septum, which was unbelievably thick, and now was on the left side of the heart inside the left ventricle.  I went through the septum and then cut the rest of the left ventricle off, leaving a 3-5 mm cuff of ventricular muscle below the left AV valve.  Once this was completed, I had prepared a felt strip with Gore-Tex on each side cemented to it with BioGlue, and then using a large Prolene on an MH needle I whip-stitched this to fortify the muscular rim, all but the septum on both the right and left sides, of ventricular muscle cuffs.  I then trimmed the atrial quick-connect to a 3-4 mm rim, inverted that, and sewed this quite carefully to the muscular cuff both on the left and right sides, ensuring not to cause any scallops.  Once completed, I had already prior to this brought the ventricles onto the field and tunneled them out just left to the midline.  I brought the ventricles now in one at a time and the outflow grafts and cut them to appropriate size.  I then placed the ventricles out of the field and sewed the aortic and pulmonary artery cuffs.  I trimmed the MPA to excise all of the RV to PA conduit and also the calcified areas.  Once these two anastomoses were completed, I used the tester to test the atrial cuffs to ensure there was no leaking.  Once satisfied, I then tested the aortic and PA anastomoses under pressure.  Once satisfied with all four anastomoses, I brought in the ventricles.  Now their orientation was different because the PA graft did not cross over top of the aortic graft, and therefore I had to orient the ventricles more parallel than criss-cross.  Taking this into account, I did a quick-connect and snapped in the left ventricle inflow and outflow graft and then the right ventricle inflow and outflow graft.  I was happy with their positioning, and while snapping the right ventricular outflow graft I allowed the right ventricle to be de-aired somewhat by taking off the IVC snare.  Once this connection was made, I put an active root vent in the ascending aorta, and we had begun to rewarm completely.  The lungs were suctioned and ventilated and we began to turn on the machine for a couple pumps in order to de-air out of the active root vent in the ascending aorta.  Once completely rewarmed, we came off cardiopulmonary bypass while increasing the rate of the machine.  During this time we were in deep Trendelenburg and continued to vent the anterior aorta.  We came off the cardiopulmonary bypass machine with very good hemodynamics.  The patient was on vasopressin, was not hypertensive, and had pressures in the 90s and a cardiac output of about 6 liters.  We decannulated the heart after establishing good hemodynamics and having given protamine, which the patient tolerated well.  We then took a significant amount of time to gain hemostasis.  We removed the IVC cannula and tied the pursestring.  The femoral vein was of good size and patent.  Much time was taken to gain hemostasis; however, once achieved we placed four chest tubes including two Blakes in the mediastinum and posterior mediastinum, one large 40 chest tube in the anterior mediastinum, and a right-angle chest tube in the left chest.  We also created a neopericardium surrounding the device made of thin Gore-Tex.  Once completed, we irrigated the entire mediastinum with copious amounts of warm antibiotic saline solution and closed the sternum with surgical steel wire, closing the overlying tissues with running Vicryl sutures, followed by a 4-0 PDS subcuticular suture.  We also gained hemostasis in the groin and closed this area.  We also opened the AICD pocket, which still had remnants of old blood.  We cultured this, removed the AICD, and placed a small drain in this pocket as well.  The patient tolerated the procedure well.  It was seen by TEE that there was no venous or IVC obstruction; however, the TEE, we demonstrated, was causing IVC obstruction at times. We demonstrated this by placing the TEE and the  IVC pressure would go up and our cardiac output would decrease.  When we removed it, it would return to normal.  We did this twice to prove that in fact it was the TEE probe causing this compression.  The patient tolerated this very long procedure well and was transferred to the CVICU in a stable hemodynamic and respiratory state.


