
Abstract. Background: The ideal timing of native
nephrectomy in relation to kidney transplantation in patients
with autosomal-dominant polycystic kidney disease (ADPKD)
can be a very puzzling decision for transplant surgeons and
remains a matter of debate. This review article aims to present
current literature regarding this highly controversial issue.
Materials and Methods: The MEDLINE/PubMed database was
searched using “polycystic kidney disease”, “renal/kidney
transplantation” and “native nephrectomy” as key words. Our
search was focused on the optimal timing of and indications
for native nephrectomy in renal transplant recipients with
ADPKD. Results: In symptomatic cases, pre-transplant
unilateral or bilateral native nephrectomy seems appropriate,
in order to alleviate symptoms. In cases that are provided with
the option of living-donor transplantation, the performance of
the simultaneous procedure could be of benefit. When the
principal indication of native nephrectomy is the creation of
space for the renal allograft, various studies highlight the
safety of the simultaneous approach of either unilateral or
bilateral nephrectomy. Conclusion: No consensus exists on the
appropriate timing for native nephrectomy in patients with
ADPKD. Several issues to be addressed in the decision-making
process are the importance of residual diuresis, the longer

operative time along with the associated prolonged ischemia
time and higher complication rate of the combined procedure.

Autosomal-dominant polycystic kidney disease (ADPKD) is
the most common inherited kidney disease and a relatively
common cause of end-stage renal disease (ESRD),
representing around 10-15% of patients on dialysis (1, 2) and
9-10% of renal transplant recipients (3, 4). The multisystemic
nature of the disease and the high rate of renal-related
complications cause significant morbidity and substantially
interfere with the quality of life of affected individuals (4, 5).
It has been estimated that approximately 50% of patients with
ADPKD present ESRD by 60 years of age (2). 

Management of ADPKD is mostly directed towards the
alleviation of symptoms rather than changing the course of
disease or slowing cyst formation (6). Conservative treatment
for patients with ADPKD involves treatment of hypertension,
chronic pain and cyst infection (6, 7). Newer treatments,
however, target the underlying pathophysiological
mechanisms of the disease, which involve key signaling
pathways such is those regulating intracellular Ca2+ and
cAMP levels (8). Somatostatin analogs, mammalian target of
rapamycin inhibitors and vasopressin-2 receptor antagonists
represent drugs that target these mechanisms. However,
surgical intervention is frequently required in order to deal
with renal-related complications. Native nephrectomy (NN)
is considered when patients suffer from recurrent urinary tract
infections, hematuria, chronic pain refractory to conservative
treatment, and when there is a need for gaining space for
future or upcoming renal transplantation.

The ideal timing of NN in relation to kidney
transplantation can be a very puzzling decision for transplant
surgeons and remains a matter of debate. This review article
aims to present and critically analyze current literature
regarding this highly controversial issue.
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Materials and Methods

The MEDLINE/PubMed database was searched using “polycystic
kidney disease”, “renal/kidney transplantation” and “native
nephrectomy” as key words. Three independent reviewers (C.A,
D.M and S.V) performed the literature search, the study selection
and the data extraction. All the references from the identified
articles were searched for relevant information. The end date of the
literature search was set to September 1st 2016. Our search was
focused on the latest published information regarding the optimal
timing and indications of NN in renal transplant recipients with
ADPKD.

Results 

Fuller et al. performed a retrospective study that compared
the outcomes of pre-transplant (group 1), simultaneous
(group 2) and post-transplant (group 3) NN in patients with
ADPKD (9). All three groups showed similar results in terms
of the safety and success of the procedure. The estimated
blood loss and the duration of hospitalization were not
statistically significant among the three groups, despite the
fact that operative time was longer in group 2. The authors
emphasized the need to preserve residual renal diuresis thus
avoiding bilateral nephrectomy before renal transplantation.
The decision for concomitant nephrectomy was mostly made
upon the need of space for the renal allograft.

Rozanski et al. reviewed 73 deceased donor renal
transplantations in patients with ADPKD that underwent
unilateral NN (group 1) or renal transplantation alone (group
2) (10). Although the analysis of their results showed no
significant difference between the two groups, the authors
suggest that unilateral nephrectomy should be individualized
rather than considered as a standard procedure.

Nunes et al. performed a retrospective analysis of 159
living and deceased donor renal transplantations in
individuals with ADPKD (11). They compared the results of
renal transplant recipients that underwent unilateral NN due
to enlarged kidneys (group 1, n=143) and those in whom this
procedure was not necessary (group 2, n=16). Although the
operative time was longer and the need for blood transfusion
was greater in the first group, there were no significant
differences regarding the overall complication rate and graft
function after 5 years (mean follow-up was 8.53 years for
group 1 and 6.36 years for group 2). Their results enabled
them to draw the conclusion that when performed for the
creation of space for a renal allograft, simultaneous
nephrectomy can be safely performed in both living and
deceased donor procedures and there is no need for
nephrectomy to be performed before renal transplantation. 

Wagner et al. reviewed the records of 39 living-donor
renal transplantations performed at their institution in
patients with ADPKD (12). Bilateral nephrectomy, either
prior or concurrent with renal transplantation, was required

in 32 patients (concurrent in 17 and staged in 15 patients).
By analyzing their outcomes, the authors were able to
develop an algorithm regarding the management of patients
with ADPKD. According to this algorithm, bilateral
nephrectomy should be performed in symptomatic cases,
either before renal transplantation (if there is not a living
donor) or simultaneously (if there is living donor). 

Cohen et al., after examining the data of 41 NNs in
patients with ADPKD, 88% of which were performed during
the pre-transplant period, suggested that NN should be
performed mainly when there is a space problem and not
systematically (13).

A retrospective study by Kramer et al. evaluated the
outcomes of 20 live-donor renal transplant procedures with
simultaneous bilateral removal of recipients’ polycystic
kidneys (14). Complications, although rare, included wound
dehiscence, adrenal insufficiency and liver laceration. They
concluded that this combined procedure is safe and successful,
with minimal morbidity, and graft and patient survival of
100% during their 5-year follow-up. They also compared their
results with those of Glassman et al. in a study that was
performed by their center 7 years earlier (15). This comparison
showed that there was a marked decrease in the need for blood
transfusion in the combined procedure. Of note, the study of
Glassman et al. also highlights that patient satisfaction with
the combined procedure was high (70%) and that patients for
the no-nephrectomy and staged procedure group strongly
desired to have been provided with that option (15).

Sulikowski et al., after observing 50 ADPKD renal
transplant recipients divided into three groups as described
in Table I, concluded that unilateral nephrectomy is an
appropriate preliminary treatment that can be performed
safely in order to prepare patients for renal transplantation
(16). Their observation that 42.9% of cases without pre-
transplant NN developed complications that led to post-
transplant nephrectomy also support the notion that bilateral
nephrectomy might also be wise.

Furthermore, Patel et al. retrospectively examined 157
kidney transplants, regarding both living and deceased donors,
performed between 1988 and 2008 in patients with ADPKD
at a single center (17). Interestingly, only 31 patients had to
undergo NN (20% of their series), the majority of which were
bilateral and post-transplant. According to their analysis, they
suggest that NN should not be routinely indicated in renal
transplant recipients with ADPKD, but rather it should be
reserved for those suffering recurrent UTIs and pain. 

Another, although smaller, retrospective study was
performed by Kirkman et al. (18). Patients with ADPKD
were divided into many groups and both unilateral and
bilateral NNs were performed in the pre-transplant and post-
transplant period. They also used the 'sandwich' technique,
meaning that the first nephrectomy (of the most affected
kidney) was performed before renal transplantation and the
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second in the post-transplant period. However, this group
sample was small (n=3) and no safe conclusions can be
drawn, despite the lack of adverse effects. Overall, the
authors conclude that the wiser intervention appears to be
post-transplant unilateral nephrectomy.

On the other hand, Neeff et al. were the first to report a
case series of 100 patients with ADPKD undergoing renal
transplantation with ipsilateral nephrectomy as a standard
procedure (3). Right-sided nephrectomy and renal allograft
placement was performed unless there was a symptomatic
left kidney. Operative time was found to be extended by less
than 1 h, in contrast to bilateral nephrectomy performed by
transperitoneal incision, which added about 160-190 min
according to other studies (9, 14). According to the authors’
experience this approach can be safely performed without
endangering patient or graft survival.

In a study undertaken by Chebib et al., among the 470
renal transplant recipients with ADPKD, 24.3% underwent
nephrectomy (19), a percentage similar to that of Patel et
al. (17). The general approach of these investigators was to
avoid concomitant or bilateral nephrectomy, due to
concerns regarding morbidity and graft survival. They
chose to remove symptomatic kidneys, either before or
after kidney transplantation. They noted that post-transplant
nephrectomy, which was more common in their series
(n=79 post-transplant vs. n=35 pre-transplant), is a safe
procedure that can be done without jeopardizing the graft
and with a lower complication rate than pre-transplant
nephrectomy. The authors also focused on the surgical
technique, and suggested that the laparoscopic approach
should be used when the size of the polycystic kidney
allows this.
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Table I. Summary of selected studies performed on renal transplant recipients with autosomal-dominant polycystic kidney disease regarding native
nephrectomy.

                                                                                                                          Native nephrectomy

Study                                  Group (N)     Bilateral       Unilateral           Pre-transplant    Simultaneous   Post-transplant          Major complications

Glassman et al. (15)             1 (10)              +                                                                             +                                                                 
                                               2 (9)                                                                  None                                                
                                               3 (4)                +                                                                                                       +                                      
Fuller et al. (9)                     1 (7)                                  Either                         +                                                                           Wound dehiscence
                                               2 (16)                                                                                             +                                                                 
                                               3 (9)                                                                                                                          +                     Abdominal bleeding
Rozanski et al. (10)              1 (30)                                    +                             +                                                                                           
                                               2 (43)                                                                None                                                                        Death (septicemia)
Nunes et al. (11)                   1 (143)                                  +                                                       +                                                   Ureteral stenosis
                                               2 (16)                                                                None                      
Wagner (12)                          1 (15)              +                                                   +                                                                                Splenectomy
                                               2 (17)              +                                                                             +                                                                 
Cohen et al. (13)                   1 (36)                                    +                             +                                                                                           
                                               2 (3)                                      +                                                                                 +                                      
Kramer et al. (14)                20                     +                                                                             +                                                 Wound dehiscence 
                                                                                                                                                                                                            Liver laceration 
                                                                                                                                                                                                       Adrenal insufficiency
Sulikowski et al. (16)           1 (25)         + (n=3)         + (n=22)                       +                                                                 Hemorrhage, wound infection, 
                                                                                                                                                                                                              splenectomy
                                               2 (4)                                      +                                                       +                                                   Wound infection
                                               3 (21)                                                                None                                                                            Cyst infection
Patel et al. (17)                 157 (total)     + (n=28)         + (n=3)                  + (n=10)            + (n=1)             + (n=20)                      Hemorrhage
Kirkman et al. (18)               1 (20)        + (n=10)       + (n=10)                       +                                                                                Hemorrhage
                                               2 (12)         + (n=2)         + (n=10)                                                                           +                     Transient renal graft 
                                                                                                                                                                                                               dysfunction
                                               3 (3)                                                    ‘Sandwich’ technique                                                                         -
Neeff et al. (3)                   100                                           +                                                       +                                                 Wound dehiscence, 
                                                                                                                                                                                                    hemorrhage, lymphocele
Chebib et al. (19)                 1 (35)              +                                                   +                                                                            Blood transfusion
                                               2 (79)              +                                                                                                       +                                  Ileus
Ahmad et al. (20)                 1 (66)              +               + (n=1)                                                  +                                        Splenectomy, liver laceration, 
                                                                                                                                                                                                               hemorrhage
                                               2 (52)                                                       No nephrectomy            



Finally, Ahmad et al. compared the combined procedure
of NN and renal transplantation to renal transplantation
alone, and found that in symptomatic patients with ADPKD,
the combined procedure is advantageous (20). Moreover,
patient satisfaction was also evaluated and found to be
superior for individuals who underwent the combined
procedure, despite the increased incidence of intraoperative
complications.

Discussion

An effort was made to present the great majority of studies
about NNs performed in transplant recipients with ADPKD.
The retrospective nature of the existing data and the fact that
the design of each study is rather variable makes drawing
definitive conclusions rather challenging. Each study was
created based on the authors’ experience and the parameters
that they chose to investigate. Table I presents the various
studies performed and the procedures they followed, as well
as the major complications observed and Table II
summarizes the main indications for NN in these studies.

According to current literature, in symptomatic cases, pre-
transplant unilateral or bilateral NN seems appropriate in
order to alleviate symptoms that interfere with patients’ daily
lives (10, 16, 21, 22). Nonetheless, since it has been
established that renal transplantation is the treatment of
choice for ESRD and that longer dialysis time negatively
impacts survival of both patients and graft, it is important to
perform renal transplantation as early as possible (23, 24).
In cases that are provided with the option of living-donor
transplantation, the performance of the simultaneous
procedure could be of benefit (3, 9, 11-13, 25).

Moreover, when the principal indication for NN is the
creation of space for the renal allograft, various studies
highlight the safety of the simultaneous approach of either
unilateral or bilateral nephrectomy (3, 9, 11-13, 25). This

approach is also advantageous as it does not impair graft or
patient survival and spares the need for separate pre-
transplant removal of the native kidney, with all the dangers
and post-operative complications that any procedure carries.
Furthermore, it enables transplantation to be pre-emptive,
especially in the context of a well-planned living-donor
transplantation (3, 9, 11, 13). Another parameter that should
be taken into account is the degree of patient satisfaction. In
studies that evaluated patient satisfaction, it seems that this
combined approach is more desirable and that individuals
who underwent renal transplantation alone would like to have
been provided with the option of the combined approach,
despite the fact that the complication rate is higher (14, 20).

On the other hand, there are many authors who hold that it
is wise to avoid any pre-transplant or simultaneous procedures
(17, 18). According to the retrospective analysis of these
studies’ outcomes, the estimated percentage of the patients with
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Table II. Indications of native nephrectomy Autosomal dominant polycystic kidney disease in various studies.

Study                                                                                                                  Indication for native nephrectomy

                                                 Lack of space                Pain                    UTI                     Hematuria              Renal mass              Digestive symptoms

Fuller et al. (9)                                  +                             +                         +                               +                              +                                      +
Nunes et al. (11)                               +                                                                                                                                                                  
Wagner et al. (12)                             +                             +                         +                               +                                                                      +
Cohen et al. (13)                               +                                                        +                                                               +                                       
Kramer et al. (14)                                                            +                         +                                                                                                       +
Sulikowski et al. (16)                        +                             +                         +                               +                                                                       
Patel et al. (17)                                 +                             +                         +                               +                              +                                       
Kirkman et al. (18)                           +                             +                         +                               +                                                                      +
Chebib et al. (19)                              +                             +                         +                               +                              +                                      +
Ahmad et al. (20)                              +                             +                         +                               +                                                                      +

UTI: Urinary tract disease.

Table III. Authors’ conclusions in various studies regarding the optimum
timing of native nephrectomy in renal transplant recipients with
autosomal dominant polycystic kidney disease.

                                                     Timing of native nephrectomy

Study                                Pre-transplant    Simultaneous   Post-transplant

Brazda et al. (21)                      +                                                   
Fuller et al. (9)                                                   +                         
Rozanski et al. (10)                  +                                                   
Nunes et al. (11)                                                 +                         
Wagner et al. (12)                                               +                         
Sulikowski et al. (16)               +                                                   
Patel et al. (17)                                                                             +
Kirkman et al. (18)                                                                       +
Neeff et al. (3)                                                    +                         
Chebib et al. (19)                                                                         +
Ahmad et al. (20)                                                +                         



ADPKD that needed NN was relatively low (around 20%) and
the majority of complications that led to NN occurred during
the post-transplant period (11, 15-17). This evidence indicates
that there may be no need to burden patients with an extra
procedure either prior to or concomitant with renal
transplantation, except in symptomatic cases (10, 21).

The selection of appropriate surgical technique is also a
matter of controversy, with the laparoscopic and hand-
assisted approach gradually gaining more ground. Although
technically challenging, a great number of studies, including
a recent meta-analysis, indicated that laparoscopic
nephrectomy, especially hand-assisted bilateral nephrectomy,
is both safe and efficacious even for massively enlarged
kidneys (19, 25-34). 

Finally, as it is illustrated in Table III, no consensus exists
about the appropriate timing for NN in patients with ADPKD.
Therefore, a proposed algorithm is presented in Figure 1 that
could be of assistance during decision making. Several issues
that need to be addressed in the decision-making process are
the importance of residual diuresis, the longer operative time
with the associated prolonged ischemia time, and higher
complication rate of the combined procedure, as well as the
potential complications of the remaining kidney in cases
when the unilateral approach is used.

Conclusion

Overall, we meticulously analyzed the majority of the studies
regarding NN in renal recipients with ADPKD. However,
this literature review has inherent limitations, as the design
of the existing studies is variable and there is great difficulty
in the comparison of the associated outcomes. The lack of
randomized controlled trials and studies that evaluate
comparable parameters make the extraction of solid
conclusions rather challenging and the decision of the
appropriate timing and procedure should be individualized.
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