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Abstract
Introduction: 
controversial due to the scarcity of donors and poor results when compared with the novo transplant. Despite all the factors studied to 
ensure a good result, when to make a new transplant, is still a question based on the experience of each institution as their protocols. 

answer some of these questions. 
Methods: Retrospective study of all cardiac retransplantation performed at our centre was made. Data of recipients and donors, 

survival according to the indication for retransplantation. Statistical analysis was performed using SPSS V21. 
Results: 

Conclusion: 
vasculopathy.
Keywords: 

Introduction

national and international registries, up to 2-3% of transplanted patients will need a new procedure in the future [2,3].

List of abbreviations: 

force at the present time, is the result of the imbalance between the supply and organ demand of our society, which has increased 

result comparable to that with the de novo HT is almost impossible and the fact of accepting less optimal donors for these patients 
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aspects such as the ischemic time or even the technique used, and characteristics of the donor [5-15], none of them guaranteeing 

Material and Methods
of this paper is to show our experience trying to identify parameters that will allow us achieve better results in the future.

We reviewed all CRT performed at the Clinica Universidad de Navarra from 1984 to 2013. All patients followed the standard 
evaluation protocol for their inclusion on the waiting list, mainly related to severe disease or neoplasia and pulmonary hypertension.

Studied variables were: a) characteristics of the recipients, b) surgical aspects, c) donor data available and d) pathological biopsy 
results as well as coronary angiography and stress echocardiogram.

analysis (blood count, renal function, electrolytes, liver function tests and immunosuppressant levels) and transthoracic Doppler 
echocardiography alternating with stress echocardiography was requested.

Results 

transplanted at another centre), 14 (5%) CRT and two third transplants (0.7%).

coronary angiography and dobutamine stress echocardiography for GVD study is performed, relegating invasive coronary 
angiography to those in which any of the above tests results positive.

in NYHA functional class III and three (23%) in class IV. Eight patients (62%) had severe ventricular dysfunction (mean ejection 

cardiac surgery. Hemodynamic data from cardiac catheterization ruled out the presence of severe pulmonary hypertension (GTP 
average of 11 ± 7 mmHg, PVR 3 ± 2 Wood units and CO 4 ± 2 L / min). Donors were mostly males of 29 ± 12 years, who died 
mainly due to head injury (54%). All were orthotopic transplants, using in all the biatrial classical technique. Two procedures (15%) 

First transplant

Triple therapy with cyclosporine, azathioprine and prednisone was used until 1997 in relation to immunosuppression. Azathioprine 
has been replaced by mycophenolate mofetil. In the case of retransplanted patients our policy was to reinforce immunosuppression 
by substituting cyclosporine and tacrolimus using mTOR inhibitors in patients diagnosed with GVD.

Continuous variables are presented as mean and standard deviation and categorical variables as proportions. Operative mortality 

hypertension was ruled out by catheterization (TPG 8 ± 5 mmHg, PVR of 2 ± 1 Wood units and CO 4 ± 2). All were orthotopic 
procedures, using the bicaval technique in 64% of patients. In one case a “cardio-renal” double transplantation was performed. 

(median of 62 months). Causes of exitus and evolution of each retransplant are shown in Table 2.

Retransplantation (CRT)



Retransplant n = 14First transplant n = 13 **Total of HT n = 279

Receptor

54 ± 949 ± 954 ± 13Age x ± st

Sex      n (%)

10 (71,4)10 (76,9)243 (87,1)Male

4 (28,6)3 (23,1)36 (12,9)Female

24,3 ± 3,124,2 ± 2,525 ± 4BMI x ± st

Blood group *  n (%)

3 (21,4)3 (25)104 (37,3)0

8 (57,1)7 (58,3)141 (50,5)A

2 (14,3)2 (16,7)20 (7,2)B

0014 (5,0)AB 

Hemodynamic parameters x ± st

8 ± 511 ± 710 ± 6TPG

4 ± 23 ± 24 ± 2PVR

2 ± 15 ± 23 ± 2CO

Previous cardiac surgery n (%)

010 (76,9)179 (64,2)No

13 (100)3 (23,1)100 (35,8)Yes

Surgery

210 ± 46168 ± 56194 ± 58Ischemic time x ± st

Technique n (%)

5 (35,7)12 (92,3)154 (55,2)Classic

9 (64,3)1 (7,7)125 (44,8)Bicava

Code n (%)

10 (71,4)11 (84,6)229 (82,2)Elective

4 (28,6)2 (15,4)50 (17,8)Urgent

Ventricular assist device n (%)

4 (28,6)1 (7,7)Yes

00243 (87,4)   ECMO

3122 (7,9)   IABP

106 (2,0)   LVAD

10 (71,4)12 (92,3)8 (2,8)No

Donor

Sex * n (%)

12 (85,7)11 (84,6)246 (88,2)Male

1 (7,7)1 (7,7)33 (11,8)Female

35 ± 1629 ± 1232 ± 13Age x ± st

24,3 ± 2,223,4 ± 2,224,8 ± 3,1BMI x ± st

Blood group * n (%)

3 (21,4)6 (46,1)134 (48,0)0

8 (57,1)4 (30,8)125 (44,9)A

2 (14,3)2 (15,4)15 (5,5)B

005 (1,6)AB

Cause of death * n (%)

6 (42,9)7 (53,8)137 (49,1)Road accident

1 (7,1)1 (7,7)32 (11,5)Traumatism
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Retransplant n = 14First transplant n = 13 **Total of HT n = 279

Donor

Cause of death * n (%)

01 (7,7)6 (2,2)Suicide

4 (28,6)3 (23,1)77 (27,6)Hemorragic CVA

1 (7,1)04 (1,4)Ischemic CVA

1 (7,1)011 (3,9)Cerebral anoxia

0012 (4,6)Others

Follow up

Survival (months)

65 ± 6195 ± 78142 ± 8x ± st

6288125median
* Missed data

BMI: Body mass index (kg/m2); CO: Cardiac output; CVA: Cerebrovascular accident; ECMO: Extracorporeal membrane 
oxigenator; IABP: Intraaortic balloon pump; LVAD: TPG: Transpulmonary gradient; PVR: 
Pulmonary vascular resistance
Table 1: General characteristics

3rd trasplantRTC SvCause of exitusExitusRTC yearIndicationSex

29 daysPGFYes1991PGFFemale1

Yes6 daysPGFYes1992GVDMale2

24 hoursMultiorgan failureYes1993PGFMale3

5 years and 70 daysSudden deathYes1994GVDMale4

16 years and 7monthsNo1996GVDMale5

6 years and 49 daysCerebral lymphomaYes1998GVDFemale6

363 daysGVDYes2000ARFemale7

11 years 7 months 
and 17 daysNo2001GVDFemale8

4 years and 336 daysInfecctionYes2001GVDMale9

Yes9 years and 4 monthsNo2003GVDMale10

7 years 5 months and 
20 daysAccidentYes2005GVDMale11

6 years and one dayNo2006GVDMale12

1 year, 6 months and 
12 daysNo2011GVDFemale13

28 daysNo2013GVDMale14

AR: Acute rejection; GVD: PGF: CRT: Cardiac retransplantation; Sv: Survival
Table 2: Characteristics of each retransplant. Reason for retransplantation, year of performance and current status of each retransplanted patient

to GVD (PGF and AR survival mean 6 days vs 106 months GVD, p = 0.000) (Figure 2). 

Discussion

et al. found that 

without apparently being a reason to prevent or contraindicate a redo transplant. Many other factors have been studied, like the 
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e technique of choice relegated the classic biatrial technique described by Lower and Shumway [16] into the background. 

[2]. It is understood that patients requiring the implantation of a ventricular assist device as bridge to transplant are in a worse 
hemodynamic condition, and would not present a higher cardiac mortality compared to other associated comorbidities [16]. It 

failure is probably the major determinant which could determine the prognosis of these patients. As has been reported in other 
studies [5-14], in our centre too, those retrasplanted because of AR and PGF presented a much lower survival when compared to 
that obtained in patients reoperated due to GVD. For this reason, since 1996 is our criterion not to retransplant AR or PGF patients, 
using in these mechanical devices for hemodynamic stabilization. Following this decision, the operative mortality was null in the 
CRT, being the GVF the most frequent and almost unique indication for the CRT.

Figure 1: 

Figure 2: 
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Conclusion
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if they meet the criteria, perform a CRT.
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