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In this review, we describe the indications, surgical aspects, benefits and risks of nephrectomy after graft failure. 
There is a great variation in the number of allograft nephrectomies performed among different centers. Nephrec­
tomy of a failed allograft is associated with significant morbidity and mortality with a complication rate of 20– 
30% and mortality rates between 0% and 11%. A systematic review through Medline (Pubmed) and Embase iden­
tified thirteen retrospective studies that compared patients with and patients without allograft nephrectomy 
prior to retransplantation. Allograft nephrectomy associates with an increased risk of HLA antibody development. 
With two recent studies that used the more sensitive HLA antibody detection methods disproving the hypothesis 
of intragraft adsorption of HLA antibodies, the mechanism leading to the increased HLA antibody levels is not 
clear, but the role of immunosuppression withdrawal is becoming clear and needs further investigation. In 
nine of the thirteen studies that evaluated the impact of allograft nephrectomy on outcome in retransplantation, 
retransplant graft survival was not significantly different among patients with and patients without allograft ne­
phrectomy. Only three studies showed significantly worse retransplant graft survival if prior allograft nephrecto­
my was performed. Most studies did not observe a significant difference in patient survival after 
retransplantation with versus without prior allograft nephrectomy. All studies were affected by the retrospective 
design, indication bias, and selection bias. On the basis of the available literature on this topic, we did not identify 
a clear advantage or disadvantage of allograft nephrectomy, in terms of outcome after repeat transplantation. 
Nevertheless, the significantly increased risk of HLA antibody sensitization, especially in patients at high immu­
nological risk like high donor-recipientHLA epitope mismatch load and HLA-DQB1 mismatches, argues against 
routine allograft nephrectomy and immunosuppression withdrawal in asymptomatic patients who are eligible 
for repeat transplantation. 

© 2018 Elsevier Inc. All rights reserved. 
1. Introduction 

Twenty years ago, our research group studied the management of 
the failed renal allograft, with special reference to allograft nephrecto­
my and its effect on retransplant outcome [1]. Since then, a lot has 
changed in terms of donor selection, immunosuppression, rejection 
phenotypes, HLA laboratory techniques, etc. The results of renal trans­
plantation are slowly improving, but still, about 15% of people 
transplanted in Europe experience graft failure during the first five 
years after transplantation [2]. In the United States the reported graft 
failure during the first five years after transplantation is N20% [3]. Now­
adays, renal retransplantation is an accepted alternative for return to di­
alysis after graft failure [4]. Graft survival after retransplantation is 
nor-specific antibodies; ECAN, 
 graft survival; HLA, human leu­
y; NS, no significant difference; 

 and Renal Transplantation, Uni­
gium. 
esens). 
inferior to primary graft survival, but remains fairly high [5–7]. Of 
alltransplantations performed in the United States, 13% are repeat trans­
plantations [3]. 

Antibodies play a major role in transplantation, especially in case of 
retransplantation. The presence of a donor kidney leads to activation of 
the recipient's immune system and the potential formation of anti­
human leukocyte antigen (HLA) antibodies. Such donor specific anti­
bodies (DSA) can lead to antibody-mediated rejection and graft failure. 
Nephrectomy of a failed allograft is a potential HLA sensitizing 
event[8,9]. 

Whether an asymptomatic failed renal allograft should be removed 
before retransplantation is still controversial, and medical practice 
varies from centre to centre. A failed renal allograft that remains in 
situ may induce a chronic inflammatory response syndrome (erythro­
poietin resistance, elevated C-reactive protein, hypoalbuminemia and 
malnutrition) that requires the use of immunosuppressive agents. On 
the other hand, allograft nephrectomy is associated with a certain mor­
bidity and mortality [10,11] and leads to loss of residual function (e.g. 
erythropoietin production, residual diuresis, etc.). Moreover, the higher 
levels of HLA antibody sensitization after allograft nephrectomy could 
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Table 1 
Advantages and disadvantages of a failed allograft nephrectomy. 

Advantages Disadvantages 

- Prevention of graft intol- - Loss of residual function (e.g. erythropoietin 
erance syndrome production, residual diuresis, etc.) 

- Resolution of graft related - Surgical morbidity and mortality 
symptoms or risks - HLA antibody sensitization 

- Possibility of immuno­
suppression withdrawal 

- Room for a new graft 
have a negative impact on retransplant outcome. Several advantages 
and disadvantages of allograft nephrectomy have been suggested in 
the literature (Table 1). 

No randomized controlled trials have been performed to evaluate 
the benefit or risk of allograft nephrectomy prior to repeat kidney trans­
plantation, and no clinical practice guidelines are available. Recently, 
two reviews discussing the management of a failed renal allograft 
were published. They mainly focus on the role of dialysis and the man­
agement of immunosuppression [12,13]. In the current review, we de­
scribe the clinical practices and surgical aspects of allograft 
nephrectomy, and provide an overview of the literature on the effect 
of allograft nephrectomy on retransplant outcome, with special refer­
ence to the role of HLA antibody sensitization. 
 

2. Method 

We performed a literature search through Medline (Pubmed) and 
Embase using the terms ‘allograft nephrectomy’, ‘outcome’, ‘kidney 
retransplantation’, ‘renal transplantectomy’ and ‘antibodies’. The  search
Table 2 
Characteristics of the studies that evaluated the association between allograft nephrectomy an

First author Publication Country Study design Sample size G
year a

Sánchez-González et al. 2016 Spain Retrospective AN: 21 +
[15] Cohort study No AN: 42 

Dinis et al. [16] 2014 Portugal Retrospective AN: 76 +
Cohort study No AN: 50 

Fadli et al. [17] 2014 France Retrospective AN: 52 +
Cohort study No AN: 94 

Tittelbach-Helmrich 2014 Germany Retrospective AN: 245 +
et al. [18] Cohort study No AN: 60 

Lucarelli et al. [19] 2013 Italy Retrospective AN: 28 +
Cohort study No AN: 112 

Surga et al. [20] 2013 France Retrospective AN: 43 +
Cohort study No AN: 48 

Schleicher et al. [21] 2010 Germany Retrospective AN: 121 +
Cohort study No AN: 45 

Ahmad et al. [22] 2009 UK Retrospective AN: 68 +
Cohort study No AN: 21 

Johnston et al. [23] 2007 US Retrospective AN: 1290 +
Cohort study No AN: 

2206 

Lair et al. [24] 2005 France Retrospective AN: 83 +
Cohort study No AN: 157 

Yagmurdur et al. [25] 2005 Turkey Retrospective AN: 21 +
Cohort study No AN: 32 

Abouljoud et al. [26,28] 1995 US Retrospective AN: 150 +
Cohort study No AN: 42 

Sumrani et al. [27] 1992 US Retrospective AN: 43 +
Cohort study No AN: 52 

AN, allograft nephrectomy; GF, graft failure; GS, graft survival; PS, patient survival; PRA, panel
+: this topic is examined in the study; −: this topic is not examined in the study. 

a Mean maximum PRA levels and last recorded PRA levels before retransplantation not sign
b Significantly higher PRA levels after AN because of symptoms, not after an elective AN. 
for the term ‘allograft nephrectomy’ was limited to articles from 17th 
ofMay 2007 till 13th of May 2017. The other searches covered all articles 
till 13th of May 2017. Combinations of these terms were also used. Ref­
erences of the articles retrieved were also screened. In total, we identi­
fied 397 individual manuscripts. First, 311 articles were excluded based 
on title or abstract. The remaining 86 full text articles were read. There 
were no language limitations. Because of the limited literature available 
on the topic, there were no exclusion criteria according to study meth­
od. 72 of the articles were excluded because they did not evaluate the 
association between allograft nephrectomy and graft or patient survival 
after repeat transplantation. Of one eligible report, the full text was not 
retrievable and this manuscript was excluded from our report [14]. In 
total, 13 studies were included for qualitative synthesis (Table 2) [15– 
27]. 
3. Results 

3.1. Routine clinical practice and indications for allograft nephrectomy 

The number of allograft nephrectomies performed varies widely 
among centres. In the 13 studies included in this review, the rates of al­
lograft nephrectomies in patients undergoing retransplantation varied 
from 20% to 80%. When all subjects are counted together, the rate of al­
lograft nephrectomy was 43% (number of nephrectomies/number of re­
peat transplantations: 2241/5202; Table 2). 

Only few, often small and retrospective studies reported the indica­
tions for allograft nephrectomy. In most cases, allograft nephrectomy 
was performed because of clinical symptoms or immediate risk. Indica­
tions for allograft nephrectomy can be divided into three categories: re­
lated to the kidney, related to the immunosuppression and those 
d outcome after repeat transplantation. 

S PS PRA Conclusion 
nalysed analysed analysed 

 + + • No significant differences in GS and PS 
• AN: higher PRA levels 

 + + • No significant differences in GS and PS 
• AN: higher PRA levels 

 + + • No significant differences in GS and PS 
• AN: higher PRA levels 

 + + • No significant differences in GS 
• AN: better PS 
• AN: higher median maximum PRA 
levelsa 

 + + • No significant differences in GS and PS 
• No significant difference in PRA levels 

 − + • No significant differences in GS 
• No significant difference in PRA levels 

 + + • AN: worse long-term GS 
• No significant difference in PS 
• AN: higher PRA levels 

 + + • No significant differences in GS and PS 
• No significant difference in PRA levels 

 − + • AN: 
• After early GF: better retransplant GS 
• After late GF: worse retransplant GS 
• AN: higher PRA levels 

 − + • No significant difference in GS 
• AN: higher PRA levels 

 − − • Conflicting P-values reported 

 − + • AN: worse GS 
• AN: higher PRA levels 

 − + • No significant difference in GS 
• AN: higher PRA levelsb 

 reactive antibodies. 

ificantly different. 
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Table 3 
Indications for allograft nephrectomy. 

Related to kidney Related to immunosuppression Uncleara 

- Technical failures - Recurrent urinary tract infections - Antibody formation (kidney as a trigger ver­
- Acute arterial or venous thrombosis - Severe or recurrent sepsis sus kidney as a sponge) 
- Graft intolerance syndrome (graft pain and tenderness, fever, anaemia, persis- - Opportunistic infections - Refractory acute rejection 

tent haematuria, chronic inflammation) - Malignant tumour outside of the - Recurrent primary disease 
- Uncontrolled hypertension kidney - Polyoma virus nephropathy 
- Graft infection - Other adverse effects of immuno- - Asymptomatic graft failure 
- Haemorrhage suppressive drugs 
- Malignant tumour in the transplant kidney 
- Need to create room for the new graft 

a Cases in which allograft nephrectomy can be considered, but with insufficient literature concerning the pro's and contra's. 
indications that are still controversial. We analysed the indications for 
allograft nephrectomy mentioned in the 13 studies we included and 
categorized them (Table 3). It is obvious that in case of an indication re­
lated to the kidney or to immunosuppression, with important impact on 
patients' general health, allograft nephrectomy should be performed. 
The third category represents indications of which it is less clear wheth­
er an allograft nephrectomy is recommended or not. 

Given that there is no question about the need for transplant ne­
phrectomy in urgent life-threatening situations (e.g. graft haemorrhage, 
graft thrombosis, graft infection, etc.), we were particularly interested in 
the impact of allograft nephrectomies performed in patients with 
asymptomatic graft failure. 

As most of the allograft nephrectomies performed in the included 
studies were performed because of a clear clinical indication, it is diffi­
cult to draw conclusions with respect to elective surgery, in patients 
with asymptomatic graft failure. For future research and a better under­
standing of the role of elective transplant nephrectomy, more systemat­
ic data collection of the numbers, the indications and timing of allograft 
nephrectomies is warranted. 

3.2. Surgical procedure of allograft nephrectomy 

3.2.1. Operative technique 
Two operative techniques exist for the performance of an allograft 

nephrectomy: an extracapsular and an intra- or subcapsular technique. 
The preferred technique depends on how long the kidney has been in 
place. In case of early allograft nephrectomy, only few adhesions are 
formed and the renal pedicle structures can be easily identified. An 
extracapsular allograft nephrectomy, with removal of the transplant in 
toto, is then recommended. If the allograft is in situ for a longer period 
of time, an intra- or subcapsular allograft nephrectomy is recommend­
ed. The kidney is freed within its capsule and the pedicle is split in 
order to remove the kidney. For both techniques, the approach is usually 
through the original transplant incision [28]. 
Table 4 
Surgical complications and mean blood loss: impact of timing and operation technique. 

First author (publication year) Surgical complications 

Early versus late nephrectomy Intracap
extraca

Toth et al. (2016)a [29]  NS  – 
Freitas et al. (2015) [31] Early N lateb NSc 

Sun et al. (2013)d [32] Early N late – 
Vavallo et al. (2012) [10] – NS 
Touma et al. (2011) [33] – NS 
Mazzucchi et al. (2003) [11]  NSb NS 

AN, allograft nephrectomy; ICAN, intracapsular allograft nephrectomy; ECAN, extracapsular all
–: not examined in this study. 

a All AN's were ICAN's. 
b Late AN: more major complications (NS).
 
ICAN: more major complications (NS).
 

d All early AN's were extracapsular, all late AN's were intracapsular. 

c 
3.2.2. Complications 
Several small studies reported on the complication rate of allograft 

nephrectomy, which vary between 5% and 48% [10,11,29–37]. Small 
sample sizes partly explain this variation between centres. In the most 
recent studies, the complication rate is about 20–30% [29–31,37]. Mor­
tality rates ranged from 0% to 11% [10,11,29–37], with postoperative in­
fection as most common cause of death. Other reported causes of death 
after allograft nephrectomy, are intravascular coagulation, intestinal is­
chemia and bleeding [11,29–31,33,35,37]. 

Most common complications after allograft nephrectomy were post­
operative bleeding and hematoma. Other common complications were 
infection (including sepsis), lymphocele, abscess formation and deep 
vein thrombosis [10,11,29,30,32–37]. Four studies investigated whether 
there is a difference in the number of complications between early and 
late allograft nephrectomies (Table 4). Two of them showed significant­
ly more complications in the group of patients with early allograft ne­
phrectomy: 59% versus 22% and 59% versus 12% [31,32]. A potential 
explanation for this difference is the fact that early allograft nephrecto­
mies are more often urgent (with indications such as acute surgical 
problems, haemorrhage, thrombosis, etc.) and urgent allograft nephrec­
tomies are associated with higher complication rates [35], although 
other studies did not confirm this [11,29]. Although not statistically sig­
nificant, two studies found a trend to greater incidence of major compli­
cations in the group of patients with late allograft nephrectomy [11,31]. 
The reason for these discrepancies between studies is to be found in the 
heterogeneity in centre-dependent indications for allograft nephrecto­
my, small study sizes and the retrospective nature of these studies. 

A possible difference in complication rate according to operation 
technique was investigated by four studies (Table 4). Most studies 
showed no difference in complication rate between the intracapsular 
and extracapsular technique [10,11,31,33], but one study reported a 
non-significant trend towards higher rates of major complications 
with the intracapsular procedure [31]. 
Mean blood loss 

sular versus 
psular nephrectomy 

Early versus late 
nephrectomy 

Intracapsular versus 
extracapsular nephrectomy 

– – 
Early N late NS 
– – 
– NS 
– ICAN b ECAN 
Early b late ICAN N ECAN 

ograft nephrectomy; NS, no significant difference. 
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Blood loss during surgery was investigated in four studies (Table 3). 
Minimizing blood loss and especially blood transfusions could also be 
important in the light of a possible retransplantation. Blood transfusions 
could be associated with the formation of antibodies, which makes it 
more difficult to find an acceptable kidney graft in the future [38]. 
Two studies associated the mean blood loss during surgery with allo­
graft nephrectomy timing: while one study showed significantly more 
blood loss during early allograft nephrectomies [31], the other study 
showed significantly more blood loss during late allograft nephrecto­
mies [11]. When comparing the mean blood loss between intra- and 
extracapsular allograft nephrectomy, conflicting results were found as 
well. One study showed significantly more blood loss during the 
extracapsular procedure [33], whereas another one showed significant­
ly more blood loss in case of an intracapsular approach [11]. In two other 
studies, no significant difference was found between both surgical tech­
niques [10,31]. 

In summary, given the large variation in outcome between different 
studies, no strong conclusions can be reached regarding the best timing 
and the most suitable surgical approach for allograft nephrectomy. Cen­
tre experience and urgency of the indication are currently the only de­
cisive factors. 
 
3.3. Allograft nephrectomy and HLA antibody sensitization 

Allograft nephrectomy is associated with HLA antibody sensitiza­
tion, which is problematic for patients who need a second transplant. 
A recent study found significantly higher DSA levels at last follow-up 
in patients with allograft nephrectomy compared to those without: 
81% and 52%, respectively [8], confirming previous studies [9,39–41]. 
Twelve of the 13 studies included for qualitative synthesis investigated 
the impact of allograft nephrectomy on PRA levels (Table 2). PRA levels 
ranged from 20% to 72% in patients with allograft nephrectomy and 
from 10% to 55% in patients without allograft nephrectomy [15,16,19– 
23]. In seven studies, PRA levels were significantly higher in patients 
with allograft nephrectomy compared to patients without allograft ne­
phrectomy [15–17,21,23,24,26]. Four other studies did not observe a 
statistically significant association between PRA levels and allograft ne­
phrectomy [18–20,22]. One study made a distinction between patients 
without allograft nephrectomy, patients who underwent allograft ne­
phrectomy because of symptoms and patients with an elective allograft 
nephrectomy. Patients who underwent allograft nephrectomy because 
of symptoms had significantly higher PRA levels than those with an 
elective allograft nephrectomy or without allograft nephrectomy: 57%, 
33% and 25%, respectively [27], but this was not confirmed in a more re­
cent study [8]. As more donor tissue remains in situ after the 
intracapsular procedure, it could be hypothesized that this leads higher 
PRA levels after intracapsular allograft nephrectomy. Nevertheless, one 
study comparing both operation techniques found no significant differ­
ence in PRA levels [31]. 

Currently, two opposing theories concerning antibody formation 
exist. According to the first theory, keeping a failed renal allograft in 
place is a trigger for antibody formation, due to continued exposure of 
the recipient's immune system to non-self antigens of donor origin. In 
contrast, according to the sponge theory, anti-HLA antibodies that are 
formed as a consequence of sensitization are absorbed by the graft 
and therefore not easily detectable in serum. After allograft nephrecto­
my, this absorption is lacking, which may increase the serum levels of 
the antibodies. Both theories demand for a completely opposite strate­
gy, as in the first case allograft nephrectomy seems recommended to 
avoid antibody formation, while in the second case the renal allograft 
could be retained in situ. Finally, the surgical procedure of nephrectomy 
and manipulation of the kidney in itself and related inflammation may 
induce some non-specific stimulation of the immune system, as is the 
case for most major surgery [42], culminating in increased risk of anti­
body formation. 
To test the “sponge/sink theory”, four studies compared the pres­
ence of anti-HLA antibodies in the sera of patients and in eluates from 
the failed grafts. The “sponge theory” was supported by two older stud­
ies that found higher rates of patients with antibodies present in the el­
uates than in the sera [43,44]. However, two more recent studies, 
performed with sensitive detection techniques, showed that all anti-
HLA antibodies detected in the eluates were also detected in the sera, 
clearly refuting the “sponge hypothesis” as cause of antibody sensitiza­
tion [45,46]. It is therefore no longer possible to propose the “sponge 
theory” as single cause of antibody occurrence after allograft nephrecto­
my. Nevertheless, the sponge effect could still play a role in the level of 
circulating HLA antibodies. The same research group of one of the latter 
studies earlier found a significant rise of HLA antibodies as soon as 5 
days after an allograft nephrectomy [8]. This pleads for the existence 
of preformed antibodies as well. 

Withdrawal of immunosuppression at time of or after graft failure 
represents another confounder that likely plays a major role in HLA an­
tibody sensitization. This was illustrated in two studies that showed an 
association between withdrawal of immunosuppression and HLA anti­
body sensitization: 66–68% of patients who discontinued immunosup­
pression became sensitized, compared to only 0–8% of patients 
continuing immunosuppression [47,48]. Another study described sensi­
tization rates at retransplant evaluation to be significantly different be­
tween patients with early immunosuppression withdrawal (b3 m  after
failure; 70% sensitization) and late immunosuppression withdrawal 
(N3 months after graft failure; 33% sensitization), also adjusted for co­
factors such as blood transfusion and allograft nephrectomy [49]. The 
role of immunosuppression withdrawal was confirmed in a recent 
study where immunosuppression withdrawal was an independent 
risk factor for HLA antibody sensitization after graft failure [50]. Interest­
ingly, this risk of sensitisation after graft failure and immunosuppres­
sion withdrawal depends on the donor-recipientHLA-DQB1 eplet 
mismatches [50]. Recently, we also described the importance of HLA­
DQB1 epitope mismatches and total epitope mismatch load in HLA an­
tibody sensitization after graft failure in patients eligible for repeat 
transplantation [51], which confirms the potential of stratifying patients 
based on advanced HLA mismatch analysis. For more extensive infor­
mation on the side effects of immunosuppressive agents (infections, 
cardiovascular risk, metabolic complications, malignancies), and the 
pros and cons to stop immunosuppressants after graft failure, we refer 
to the recent review by Bunthof et al. [13]. 

These studies used different assays with different sensitivities to de­
tect anti-HLA antibodies, complicating the comparison between the 
studies. Another limitation of the studies included for qualitative syn­
thesis is the fact that in most studies PRA levels were not measured rou­
tinely, and there is important selection bias. One should also keep in 
mind that most of the allograft nephrectomies were performed because 
of symptoms, with acute and less defined chronic rejection as important 
causes. Allograft nephrectomy is thus possibly a sign of (highly) immu­
nized patients in these series, rather than the cause of immunization. 
Performing these analyses with the currently used high-sensitivity 
tools for HLA antibody detection and identification, and in systematic 
unbiased follow-up, is necessary to elucidate this association between 
allograft nephrectomy and the increased risk of HLA antibody sensitiza­
tion in more detail. 

3.4. The impact of allograft nephrectomy on retransplant outcome 

Thirteen studies investigated the impact of allograft nephrectomy on 
retransplant outcome. The characteristics of these 13 studies are sum­
marized in Table 2. 

3.4.1. Delayed graft function (DGF) and acute rejection 
As discussed above, allograft nephrectomy associates with HLA anti­

body sensitization, which is an important risk factor for post-transplant 
outcome, including the risk for acute (antibody-mediated) rejection and 
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Table 5 
Retransplant graft and patient survival with and without prior allograft nephrectomy. 

First author (publication year) Graft survival Patient survival 

AN No AN P-value Allograft nephrectomy No allograft P-value 
nephrectomy 

Dinis et al. (2014) [16] • 1-y: 96.6% • 1-y: 95.0% NS 5-y: 89.3% 5-y: 82.8% NS 
• 3-y: 90.7% • 3-y: 82.0% 
• 5-y: 83.4% • 5-y: 68.4% 

Fadli et al. (2014) [17] • 1-y: 94% • 1-y: 99% NS 3.8% deaths 7.4% deaths NS 
• 5-y: 81% • 5-y: 93% 
• 10-y: 58% • 10-y: 66% 

Tittelbach-Helmrich et al. (2014)a [18] • 1-y: 81.4% • 1-y: 66.8% 0.01 • 1-y: 94.1% • 1-y: 79.2% b 0.01 
• 5-y: 62.4% • 5-y: 59.0% • 5-y: 86.3% • 5-y: 73.1% 
• 10-y: 46.3% • 10-y: 30.2% • 10-y: 72.2% • 10-y: 44.1% 

Surga et al. (2013) [20] • 1-y: 95.0% • 1-y: 95.6% NS – – – 
• 5-y: 91.0% • 5-y: 82.7% 
• 10-y: 84.9% • 10-y: 68.9% 

Ahmad et al. (2009) [22] • 1-y: 83.8% • 1-y: 94.7% NS 5-y: 94.1% 5-y: 87.5% NS 
• 3-y: 76.0% • 3-y: 86.8% 
• 5-y: 66.2% • 5-y: 69.5% 

Lair et al. (2005) [24] • 1-y: 92% • 1-y: 92% NS – – – 
• 5-y: 81% • 5-y: 79% 
• 10-y: 62% • 10-y: 65% 

AN, allograft nephrectomy; NS, no significant difference; GF, graft failure; reTx, retransplantation.
 
–: no mean survival or survival rates reported in this study.
 
We did not include the references to Sanchez [15], Lucarelli (REF) [19], Schleicher [21,23], because the exact survival metrics were not clear or comparable with the other references.
 

a No significant difference when the analysis was censored for death with a functioning graft. 
DGF. Ten studies investigated the effect of allograft nephrectomy on the 
occurrence of DGF after retransplantation, and 4 described a significant 
association [15,23,26,27]. Six other studies however did not confirm 
such relation [16,17,19–21,24]. Eleven studies investigated the effect 
of allograft nephrectomy on the incidence of acute rejection after 
retransplantation, again with mixed results: while 8 studies did not ob­
serve an association [15,17,19,20,22,24,26,27], three studies found a sig­
nificantly higher rate of acute rejections in patients who underwent 
allograft nephrectomy of the previous kidney graft [16,21,25]. A major 
drawback of all studies that investigated the relation between prior al­
lograft nephrectomy, DGF and acute rejection after retransplantation 
is that it remains unclear if the results were corrected for the potential 
presence of HLA antibodies. This could explain the higher rates of DGF 
and acute rejection in patients with allograft nephrectomy. As men­
tioned above, all these analyses are heavily affected by indication bias: 
allograft nephrectomy is sometimes performed for graft inflammation, 
potentially caused by HLA antibodies, rather than being the cause of im­
munization. Higher rates of DGF and acute rejection after 
retransplantation could then be an indication of sensitization, which is 
not necessarily related to the allograft nephrectomy per se. Better-con­
trolled prospective studies are necessary to evaluate the potential role 
of allograft nephrectomy in DGF of a repeat transplant. 

3.4.2. Graft failure 
Also with regards to the potential association between previous allo­

graft nephrectomy and graft failure of a repeat transplantation, the liter­
ature remains totally inconclusive. All 13 studies investigated the 
impact of allograft nephrectomy on retransplant graft survival (Table 
5). Reported one-year graft survival rates in patients with allograft ne­
phrectomy and patients without allograft nephrectomy ranged from 
81 to 97% and from 67 to 99%, respectively. Five-year graft survival 
rates reported by the same studies ranged from 45% to 91% and from 
59% to 93%, respectively [16–18,20,22,24,25]. One study found a signif­
icant association between allograft nephrectomy and graft failure after 
repeat transplantation, but only in patients with late failure (N 12 
months post-transplantation) of the primary transplant (HR 1.20, 95% 
CI 1.02–1.41) [23]. In patients with early failure of the primary trans­
plant, allograft nephrectomy was significantly associated with better 
retransplant graft survival (HR 0.72, 95% CI 0.56–0.94), but results 
were no longer significant if death was censored as a cause of graft 
loss (HR 0.78, 95% CI 0.57–1.06) [23]. The other studies did not report 
statistically significant relations between allograft nephrectomy and 
graft failure [15–22,25], irrespective of the timing or indication for the 
transplant nephrectomy [26,27]. All these analyses are importantly af­
fected by selection bias, as only those patients who were fit for a repeat 
transplantation could be assessed, and as sensitized patients are usually 
transplanted with a matched donor organ, sometimes after significantly 
increased waiting times in dialysis associated with HLA antibody 
sensitization. 

3.4.3. Patient survival 
Seven studies investigated the impact of allograft nephrectomy on 

patient survival after retransplantation (Table 5). Six studies did not ob­
serve statistically significant associations [15–19,21,22]. No firm conclu­
sions can be reached from these studies. 

4. Conclusion 

In conclusion, nephrectomy of a failed allograft is a surgical proce­
dure associated with significant morbidity and mortality. Moreover, ex­
cept from one, all studies found increased HLA antibody sensitization 
after allograft nephrectomy. Both a sponge/sink effect and sensitization 
due to the nephrectomy procedure could play a role, next to the effect of 
immunosuppression withdrawal. On the basis of the available literature 
on this topic, we did not identify a clear advantage or disadvantage of al­
lograft nephrectomy, in terms of outcome after repeat transplantation. 
Nevertheless, the significantly increased risk of HLA antibody sensitiza­
tion, especially in patients at high immunological risk like high donor­
recipientHLA epitope mismatch load and HLA-DQB1 mismatches, ar­
gues against routine allograft nephrectomy and immunosuppression 
withdrawal in asymptomatic patients who are eligible for repeat 
transplantation. 

This analysis has some important limitations. First, all studies includ­
ed were retrospective and primarily from single centers. Most studies 
were limited by small sample sizes and in almost all cases, allograft ne­
phrectomy was performed because of a clear clinical indication. This 
makes it difficult to extrapolate our findings to patients with an asymp­
tomatic failed renal allograft. Finally, over the past two decades, anti­
body detection techniques and immunosuppressive protocols have 
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changed, and careful interpretation of the results represented in those 
studies is thus recommended. 

Prospective studies are warranted to overcome the important limi­
tations of the literature available to date. Systematic measurement of 
HLA antibody levels and specificities at different time points after graft 
failure in all patients, including those that are not put on the wait list 
for a repeat transplant, would provide important information 
concerning sensitization and its potential impact on retransplant out­
come. Randomization of patients into groups continuing and 
discontinuing immunosuppression would help to differentiate between 
the role of allograft nephrectomy and immunosuppression withdrawal 
in the risk of antibody sensitization. A systematic data collection of the 
number, the indications and the timing of allograft nephrectomies per­
formed nationally and internationally would help future researchers in­
vestigating this topic and advance clinical practice. 
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