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Case Report: Sequential heart-kidney transplantation in two pediatric patients requiring 
mechanical circulatory and hemodialysis support 
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Introduction:  Combined heart-kidney transplantation from a single donor was initially described in 
adults in 1978 (1) and was followed nearly twenty years later, in 1997, by the first report in a pediatric 
patient (2).  We describe two pediatric patients who required mechanical circulatory support (MCS) for 
intractable heart failure and hemodialysis for associated renal insufficiency prior to receiving sequential 
heart-kidney transplants. 
 
Case Reports: 
Case 1:  An 11-year-old, 48 kg female progressed to full cardiac arrest during an electrophysiologic 
procedure for ablation of recurrent, refractory ventricular tachycardia.  Extracorporeal membrane 
oxygenation (ECMO) was instituted and continued for three weeks without myocardial recovery. During 
this time acute renal failure ensued. She was transferred to our institution and taken to the operating room 
(OR) where she was transitioned from ECMO to cardiopulmonary bypass (CPB), with closure of an atrial 
septal defect was closed and placement of a Thoratec left ventricular assist device (LVAD). Aprotinin 
was administered during the surgery.  She was weaned from CPB on milrinone, epinephrine, dopamine 
and inhaled nitric oxide.  A hemodialysis catheter was placed for continuous veno-venous hemodialysis.  
Postoperatively pharmacologic support was gradually weaned and she was successfully extubated on 
POD 19. Anticoagulation during MCS was maintained with a heparin infusion. After 48 days of LVAD 
support and hemodialysis a donor heart and kidney became available and she was first taken to the OR for 
orthotopic heart transplantation (OHT).  An aprotinin test dose was followed by a loading dose and 
continuous infusion. Transition to CPB was uneventful; upon rewarming she was weaned from CPB with 
isoproterenol, nitroprusside, dopamine and milrinone.  Due to a history of recent gastrointestinal 
hemorrhage intraoperative transesophageal echocardiography (TEE) was deferred. Postoperative 
transthoracic echocardiography demonstrated normal biventricular function.  After two hours of 
observation in the CVICU she returned to the OR for renal transplantation from the same donor.  
Remifentanil was utilized to maintain sedation after cardiac transplantation and subsequently during renal 
transplantation.  At the request of the nephrology team, systolic blood pressures were maintained  >120 
mmHg in order to maximize renal perfusion, resulting in increasing bleeding despite a normal ACT.  A 
unit of packed red blood cells was administered, milrinone was discontinued and dopamine was increased 
to 7.5 mcg/kg/min to achieve this goal.  Postoperatively remifentanil was discontinued, with morphine 
and lorazepam titrated to effect for pain management and sedation.  Her postoperative course was 
uneventful, with extubation on POD 3. She was discharged home on POD 44 with normal cardiac and 
renal function. 
 
Case 2:  A 15-year-old, 94 kg male had undergone OHT due to dilated cardiomyopathy (DCM) at one 
year of age, and a second OHT due to severe coronary arteriopathy related to chronic rejection at age 11.  
He subsequently developed severe coronary artery disease, ventricular dysfunction and chronic renal 
insufficiency secondary to immunosuppressive therapy.  He was hospitalized for acute deterioration in 
cardiac and renal function, requiring escalating pharmacological support with milrinone, dopamine, 
nesiritide and furosemide infusions.  While awaiting re-transplantation he required placement of a 
MicroMed DeBakey Child VAD as a bridge to transplantation, and intermittent hemodialysis was 
initiated for worsening renal function.  Suspected partial thrombosis of the LVAD necessitated an 
aggressive anticoagulation regime of coumadin, heparin, clopidogrel and aspirin.  After 83 days of MCS 
and two months of hemodialysis a suitable multiorgan donor was identified.  Upon arrival in the OR, the 
MicroMed DeBakey VAD was removed and third time OHT performed.  The patient was weaned from 
CPB on epinephrine, isoproterenol and milrinone infusions.  Despite the use of aprotinin, multiple blood 
product transfusions (PRBCs, fresh frozen plasma, cryoprecipitate and cell saver blood) were necessary, 



culminating in the use of recombinant Factor VII.  After hemostasis was achieved the renal transplant was 
initiated.  After uneventful renal transplantation the patient was taken to the CVICU and extubated on 
POD 2.  He returned home after clinical evidence of normal function of the transplanted organs. 
 
Discussion:  Although 20-40 combined heart-kidney transplants per year have been performed since 1993 
(UNOS internet data), few of these have been in patients less than 18 years of age.  Similarly, although 
MCS has been described as a bridge to simultaneous heart and kidney transplantation in adults (3), 
previously described pediatric patients undergoing heart-kidney kidney transplantation have not required 
LVAD assistance (2, 4).  With the development of more appropriate MCS devices for children this is 
likely to change in the future.  Anesthetic issues in the care of these patients include factors associated 
with redo-sternotomy, the perioperative management of anticoagulation, treatment of post CPB bleeding, 
management of patients with acquired opioid tolerance, and planning the timing of subsequent renal 
transplantation after OHT.  A knowledge of currently utilized MCS devices is essential for the care of 
these patients.  Although double organ failure is more frequent in the adult population, the early success 
of combined heart-kidney transplantation suggests it will become an increasingly likely alternative for 
children with concomitant end-stage cardiac and renal disease. 
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