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Introduction
Cardiopulmonary transplantation (CPT) peaked in the late 

1980s and early 1990s, with almost 300 transplants performed 
each year worldwide. With the advances in the treatment of 
heart and lung failure, this number has dropped considerably, 
and in 2017 only 62 CPTs were performed worldwide.1,2 There 
is a huge discussion about the profile of patients who can 
benefit from CPT and the best time for its indication.

Case report
We describe the case of a 46-year-old female patient 

diagnosed with atrioventricular communication (AVC), 
who underwent surgical correction in 2006 and developed 
secondary pulmonary hypertension in the late postoperative 
period. Her personal history was: stroke in 2014, with right 
hemiplegia, chronic atrial fibrillation, and biliary lithiasis. 
Referred to the transplant service, the patient was put on 
a waiting list for the procedure after a multidisciplinary 
discussion. She evolved with need for hospitalization due to 
dyspnea and worsening of heart failure, from functional class 
II to IV (according to the New York Heart Association, NYHA). 
A chest computed tomography (CT) scan showed chronic 
pulmonary thromboembolism (PTE) of the main arteries and 
interlobar branches. A transthoracic echocardiogram showed 
severe right ventricular (RV) dysfunction with pulmonary artery 
systolic pressure (PASP) of 129 mmHg, presence of transeptal 
bidirectional flow, and at least two orifices compatible with 
ostium secundum type atrial septal defect, measuring 10 mm 
and 8 mm, respectively.

The patient evolved with progression of cardiac dysfunction 
and worsening of clinical picture (dyspnea on minimal exertion, 
central cyanosis), increased pulmonary artery systolic pressure 
(PASP = 153mmHg) and need for continuous inotropic use 
(milrinone). A cardiac magnetic resonance imaging (MRI) was 
performed and identified return of the AVC (Figure 1) and PTE 
in the right pulmonary artery (Figure 2).

After a discussion at the Technical Chamber of the State 
Transplant Center, the patient was prioritized in the transplant 
wait line and, after five months of hospitalization, the CPT was 
performed at Hospital Israelita Albert Einstein (HIAE). The donor 
was an 18-year-old male, whose cause of brain death had been 
hemorrhagic stroke.

The surgical incision was made by anterior thoracotomy 
with Clamshell-type transverse sternotomy, and the installation 
of extracorporeal circulation (ECC) through cannulation in 
the ascending aorta and drainage in the superior and inferior 
vena cava. During cardiectomy, phrenic nerves were identified 
bilaterally and released with safety margins.

During pneumonectomy, the region of the recurrent laryngeal 
nerve was preserved to prevent injuries. The implantation of 
the cardiopulmonary block started with bronchial anastomoses, 
followed by the aorta and vena cava. The graft ischemia 
time was 255 minutes and the ECC time was 195 minutes. 
After being removed from ECC, the patient was submitted 
to a thromboelastogram (TEG) and a coagulogram, corrected 
according to result with platelets, fibrinogen and prothrombin 
complex, in addition to two red blood cell concentrates.

The patient was admitted to the intensive care unit (ICU) 
in mechanical ventilation, receiving 0.5 micro/kg/min of 
norepinephrine; 0.06 micro/kg/min of vasopressin; 3.7 micro/
kg/min of dobutamine. The prophylaxis used was meropenem 
and vancomycin and, in induction, methylprednisolone and 
basiliximab. For immunosuppression, we used Tacrolimus, 
prednisone and mycophenolate.

The patient was extubated on the second postoperative 
day, with a PO2/FiO2 ratio of 400. In the first 72 hours after 
transplantation, the patient had primary graft dysfunction I (PGD), 
only due to a radiological alteration without clinical repercussion. 
She remained in the ICU for four days and was discharged on the 
34th postoperative day. Currently, she is under outpatient follow-
up, reporting a good quality of life.

Discussion
The International Society for Heart and Lung Transplantation 

(ISHLT) reports that the major indication for CPT is pulmonary 
hypertension, due to idiopathic pulmonary arterial hypertension 
or secondary to congenital heart disease (such as Eisenmenger 
Syndrome), which represents 60% a 70% of transplants in the 
past three decades, followed by Cystic Fibrosis, with 14.9%.3,4

The option for isolated heart and lung transplantation for 
patients who would previously be treated with CPT, as well 
as advances in the treatment of pulmonary hypertension, are 
reflected in the decrease in number of CPTs performed.

Preoperative exams must be carefully analyzed, as 
patients who will be referred and submitted to CPT may 
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Figure 1 – Cardiac magnetic resonance imaging showing interatrial communication.

Figure 2 – Cardiac magnetic resonance imaging showing thromboembolism in the right pulmonary artery (red arrow) and an enlarged pulmonary artery trunk.

have involvement of other organs, such as liver and kidney, in 
addition to chronic systemic venous congestion. Another point 
to be verified is whether the recipient has a positive immune 
panel, because previous transfusion procedures could sensitize 
the patient.5

The postoperative management of CPT is similar to that 
of patients undergoing lung transplantation alone. Common 
causes of death in the first 30 days are graft failure, technical 
complications, and infection. Bronchiolitis obliterans 

syndrome (BOS) and pulmonary allograft dysfunction remain 
the main causes of mortality in the first year.6

There is a discussion in the international literature about 
the need and indication for CPT or when to recommend lung 
or heart transplantation alone. In Brazil, the 3rd Brazilian 
Guidelines on Cardiac Transplantation advises that, in cases 
of fixed pulmonary hypertension, CPT can be considered.7 
However, some points must be taken into account: anatomy, 
worsening of ventricular failure, hypertension, clinical 
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conditions and hemodynamics of the patient, worsened 
quality of life, cardiac index and renal dysfunction.8

A disadvantage of CPT is the use of one donor for a 
patient, while a bilateral or two unilateral heart and lung 
transplantation could be performed in two or three patients.9

There are many patients in Brazil who can benefit from 
CPT, whether due to congenital heart disease or Pulmonary 
Arterial Hypertension (PAH) of any etiology, in which the 
involvement is severe and irreversible.10,11

Conclusion
CPT should be considered as a therapeutic option 

for carefully selected patients. The time for referral for 
transplantation, before the disease gets worse, is of utmost 
importance to achieve good results. The management of these 
patients requires complex and multidisciplinary care. There 
is a hidden demand in our population that can benefit from 
this type of transplantation.

Author contributions
Conception and design of the research: Fernandes PMP; 

Acquisition of data: Reis FP, Abdalla LG; Writing of the 

manuscript: Faria GF; Critical revision of the manuscript for 
intellectual content: Fernandes PMP, Afonso Junior JE, Bacal F.

Potential Conflict of Interest 

No potential conflict of interest relevant to this article was 
reported. 

Sources of Funding 

There were no external funding sources for this study. 

Study Association 

This study is not associated with any thesis or dissertation 
work.

Ethics approval and consent to participate

This study was approved by the Ethics Committee of the 
Sociedade Beneficente Israelita Brasileira Albert Einstein under 
the protocol number 4.038.465. All the procedures in this 
study were in accordance with the 1975 Helsinki Declaration, 
updated in 2013. Informed consent was obtained from all 
participants included in the study.

1.  Webb W R, Howard H S. Cardio-pulmonary Transplantation. Surg Forum. 
1957;8:313–7. 

2.  Reitz BA, Wallwork JL, Hunt SA, Pennock JL, Billingham ME, Oyer PE, et al. 
Heart-Lung Transplantation: Successful Therapy for Patients with Pulmonary 
Vascular Disease. N Engl J Med. 1982 Mar 11;306(10):557–64. 

3.  K. Khush K, Cherikh WS, Chambers DC, Goldfarb S, Hayes D, Kucheryavaya 
AY, et al. The International Thoracic Organ Transplant Registry of the 
International Society for Heart and Lung Transplantation: Thirty-fifth 
Adult Heart Transplantation Report—2018; Focus Theme: Multiorgan 
Transplantation. J Heart Lung Transplant. 2018;37(10):1155–68. 

4.  Goldfarb SB, Hayes D, Levvey BJ, Cherikh WS, Chambers DC, Khush KK, et 
al. The International Thoracic Organ Transplant Registry of the International 
Society for Heart and Lung Transplantation: Twenty-first Pediatric Lung 
and Heart-Lung Transplantation Report—2018; Focus Theme: Multiorgan 
Transplantation. J Heart Lung Transplant. 2018;37(10):1196–206. 

5.  Brouckaert J, Verleden SE, Verbelen T, Coosemans W, Decaluwé H, De 
Leyn P, et al. Double-lung versus heart-lung transplantation for precapillary 
pulmonary arterial hypertension: a 24-year single-center retrospective study. 
Transpl Int.2019;37(10):196-206.

6.  Toyoda Y, Toyoda Y. Heart-lung transplantation: Adult indications and 
outcomes. J Thorac Dis. 2014;6(8):1138–42. 

7.  Bacal F, Marcondes-Braga FG, Rohde LEP, Xavier Júnior JL, de Souza Brito 
F, Moura LZ, et al. 3ª Diretriz Brasileira de Transplante Cardíaco. Arq Bras 
Cardiol. 2018; 111(2):230-89

8.  Idrees JJ, Pettersson GB. State of the Art of Combined Heart-Lung 
Transplantation for Advanced Cardiac and Pulmonary Dysfunction. Vol. 18, 
Current Cardiol Rep. Current Medicine Group LLC 1; 2016. p. 1–9. 

9.  Le Pavec J, Hascoët S, Fadel E. Heart-lung transplantation: current indications, 
prognosis and specific considerations. J Thorac Dis. 2018;26(10:5946-52.

10.  Associação Brasileira de Transplantes de Orgãos . (ABTO). Dimensionamento 
dos Transplantes no Brasil e em cada estado [cited 2020 May 26];1–89. 
Available from: www.abto.org.br

11.  Pêgo-Fernandes PM. Heart-lung transplantation: a necessity. J Bras Pneumol. 
2020 May;46(3):e20190273–e20190273.

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

348


