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A B S T RA  C T
INTRODUCTION: Global chronic kidney disease is now epidemic, with substantial health and economic consequences. 
While scientific support for living donor renal transplants (LDRT) is strong, donor shortages necessitate consideration of 
expanded criteria, including obese individuals. Bariatric surgery (BS) may mitigate obesity-related risks, but research on 
living donor candidates is scarce. Our scoping review aims to compile evidence, identify gaps, and formulate an algo-
rithm to guide healthcare professionals in evaluating BS for obese living donors.
EVIDENCE ACQUISITION: We did a systematic search of studies on living kidney donors and obesity. We searched 
the MEDLINE Ovid, Embase Ovid, CENTRAL and Web of Science databases for studies from database inception to 
March 30, 2023. All English-language articles available in full text have been considered. Excluded are commentaries, 
editorials, letters, and abstracts.
EVIDENCE SYNTHESIS: Obesity in LDRT raises long-term ESRD risk. Current high BMI donor admission raises 
ethical and clinical concerns. Encouraging timely weight loss can make obese candidates suitable donors, reducing risks. 
Sleeve gastrectomy is the most reported and preferable approach, since it minimizes hyperoxaluria risk. Re-evaluation 
for donation is possible 6-12 months post-BS, with BMI<35 for three months. Cost-benefit analysis favors BS over ne-
phrectomy in obese donors (cost-benefit ratio: 3.64) when graft survival is equal.
CONCLUSIONS: BS shows promise with short-term effectiveness and potential long-term outcomes. However, it 
should not be perceived as a means to expand the donor pool but rather as a personalized approach to address obesity and 
improve individuals’ health.
(Cite this article as: Paoletti F, Urciuoli I, Romagnoli J, Bellini MI. Bariatric surgery in prospective obese living kidney 
donors: scoping review and management decision algorithm. Minerva Surg 2024;79:197-209. DOI: 10.23736/S2724-
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Introduction

The global prevalence of chronic kidney dis-
ease (CKD) has reached epidemic propor-

tions, driven by factors like population growth, 

aging, and an increased incidence of diabetes and 
hypertension. This condition affects nearly 300 
million individuals worldwide and leads to ap-
proximately 1.2 million deaths annually.1 The as-
sociated direct and indirect costs are substantial, 
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donors are considered in 16.2% of the centers, 
while only 5.1% are willing to accept donors with 
a BMI exceeding 40.18 Based on the latest USA 
data from 2021, approximately 24% of living do-
nors have a BMI>30, while the number of mor-
bidly obese donors – those with a BMI>40 – is 
lower than 5% and remains consistent with previ-
ous years.13 The intriguing aspect, though lack-
ing concrete statistics, pertains to the rejection 
rates of living donor candidates due to their BMI. 
As per Montgomery et al., relying on data from 
single-center studies, exclusion rates for obesity 
seem to range from 1.8% to 25%.19 A report from 
a single Italian Center that retrospectively anal-
yses the causes of exclusion among living kid-
ney donor candidates reveals that approximately 
14.5% of them are excluded due to obesity.20 Giv-
en this context of high prevalence of CKD and 
obesity as well as of scarce of living donors, the 
transplant community can hardly afford such ex-
clusion rates and associated uncertainty regarding 
the acceptance of obese living donors.

On the opposing side, it is essential to ac-
knowledge the increasing risks of obesity in 
living donors, which have implications for both 
the donor and the recipient. Based on available 
literature, the study by Montgomery et al. indi-
cates that: “when compared to normal-weight 
donors, obese donors are more likely to experi-
ence short-term postoperative decline in eGFR 
and have a higher long-term risk of developing 
ESRD. They also have higher post-donation rates 
of newly diagnosed diabetes (up to 6.3%), car-
diovascular disease (up to 8.3%), hypertension 
(up to 69%), abnormal high-density lipoprotein 
(up to 44%), microalbuminuria (up to 21%), and 
further weight gain (up to 35%). Recipients of 
kidney from obese LKDs also do worse: they ex-
perience a higher risk of graft loss, and recipients 
of kidneys from donors who later develop ESRD 
have a higher risk of mortality.”19

Reported weight loss strategies aiming to re-
duce obesity and make obese donor candidates 
eligible for donation exist; however, the long-
term outcomes remain uncertain.21 The poten-
tial risk of weight regain post-surgery must be 
diligently evaluated, as it poses a significant con-
cern for potential donors. Moreover, longer time 
needed to weight loss through conservative meth-

posing a significant threat to the sustainability of 
healthcare systems, especially those with univer-
sal coverage, such as Italy or UK. In this intri-
cate context, the advantages of transplantation are 
firmly established, showcasing its superior clini-
cal outcomes and cost-effectiveness compared to 
the alternative of dialysis.2-6 A mounting body of 
scientific evidence strongly supports the promis-
ing role of living donor renal transplant (LDRT) as 
the optimal choice for all stakeholders involved, 
including donors, recipients, and healthcare sys-
tems.7-9 Consequently, existing guidelines estab-
lish pre-emptive LDRT as the preferred treatment 
for addressing end-stage renal disease (ESRD), 
and transplant centers are encouraged to priori-
tize living donor programs.10-12 Regrettably, there 
is a decrease in the count of living kidney do-
nors.13 To reverse this trend and tackle the short-
age of organs, there is an increasing tendency to 
consider marginal donors, also called expanded 
criteria living donors, i.e. individuals deemed eli-
gible despite having suboptimal clinical or surgi-
cal conditions.14, 15 This circumstance often gives 
rise to clinical and ethical dilemmas that require 
attention from the scientific community.16

Donor obesity stands as a crucial component of 
such “expanded criteria,” generating significant 
attention due to epidemiological, technical, and 
strategic considerations. High BMI often leads 
to donor exclusion, but if managed safely, it can 
strategically help widen the donor pool. At pres-
ent, a universally defined BMI threshold for the 
acceptance of living donor candidates does not 
exist, and various guidelines and recommenda-
tions propose distinct cutoffs and strategies. For 
instance, KDIGO recommendations propose a 
personalized approach for approving donor can-
didates with obesity and a BMI>30.10 In contrast, 
more recent guidelines from the British Trans-
plant Society expand the acceptable eligibility 
range to individuals with a BMI up to 35.17 Un-
doubtedly, the acceptance rate for obese living 
kidney donors is on the rise, albeit with signifi-
cant variations among different centers. Accord-
ing to a recent survey conducted by Lafranca et 
al., the findings indicate that 99.5% of partici-
pating centers are open to donors who fall into 
the overweight category (BMI 25-30), 69.5% ac-
cept obese donors (BMI 30-35), morbidly obese 
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2023. Detailed search terms for each database are 
outlined in the Appendix. All records retrieved 
were imported into EndNote ver.20, with dupli-
cates automatically removed. For screening, the 
Rayyan platform was utilized.27 Two reviewers 
(FP and IU) independently assessed titles and 
abstracts for eligibility, resolving discrepancies 
through reviewers’ discussion or consulting a 
third party (MIB or JR). Articles meeting eligi-
bility criteria underwent full-text review and data 
extraction. In cases of eligible articles lacking 
full text, corresponding authors were contacted 
via email. To ensure comprehensive coverage, re-
viewers (FP and IU) also checked reference lists 
of included studies.

No patients or public were involved in the 
study.

Evidence synthesis
Results of our search are summarized in the 
PRISMA flow diagram in Figure 1.28

ods could result in prolonged dialysis exposure 
or the reception of a deceased donor organ offer. 
Additionally, this prolonged process might place 
unacceptable psychological pressure on donor 
candidates. Latest guidelines recommend bariat-
ric surgery (BS) for individuals with a BMI>35, 
regardless of presence, absence, or severity of co-
morbidities. In addition, BS should be considered 
for individuals with metabolic disease and BMI 
of 30-34.9.20 Long-term weight loss outcomes 
following BS consistently show over 60% excess 
weight loss maintained for years post-surgery, 
with slight variations based on the specific pro-
cedure performed.22-24 BS has demonstrated its 
superiority to diet, exercise, and other lifestyle 
interventions in achieving sustained and signifi-
cant weight loss.21, 25, 26 Therefore, BS might ben-
efit obese living kidney donors and recipients and 
potentially mitigate higher risks related to obesity 
as well as enhance the overall health profile of 
potential living donors. However, there is a sig-
nificant lack of published literature regarding the 
use of BS for weight loss in potential living donor 
candidates.

This scoping review aims to gather existing ev-
idence, both quantitative and qualitative, to give 
a complete picture of the topic, including what 
is missing and what further research is needed. 
Ultimately, drawing from the accessible studies, 
our intention is to formulate an algorithm assist-
ing healthcare professionals in the evaluation and 
recommendation of BS for selected obese living 
donor candidates.

Evidence acquisition

This scoping review aims to aggregate available 
evidence concerning BS in prospective living 
kidney donors. The decision to conduct a scoping 
review is based on the anticipated lack of stud-
ies, diverse sources and designs, and the need to 
comprehensively map existing literature instead 
of addressing a specific research question. All 
English-language articles available in full text 
have been considered. Excluded are commentar-
ies, editorials, letters, and abstracts.

We searched four scientific databases – Med-
line Ovid, EMBASE Ovid, CENTRAL, and Web 
of Science – for studies available up to March 30, Figure 1.—PRISMA flow diagram of selection process.
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modifiable risk factor in living donor candidates. 
Secondly, we present outcomes regarding the 
practical application of BS to improve donor eli-
gibility or aid donor weight loss efforts. Lastly, 
we discuss the available data on the economic 
and social implications of BS in potential living 
donors. It is important to note that the content 
within this section is drawn from existing litera-
ture and may not necessarily align with the indi-
vidual perspectives of the authors of the scoping 
review.

Obesity as a modifiable risk factor among living 
donor candidates

The connection between obesity and an in-
creased risk of long-term end-stage renal disease 
(ESRD) has led to the prevailing perception that 
obese individuals might be less ideal as kidney 
donors, and in some cases, even deemed ineli-
gible. However, recent research has provided a 
fresh perspective. Emerging studies indicate that 
the real risk associated with obese living do-
nors is in fact lower compared to that of obese 
non-donors.35 This contrast arises because these 
donors belong to a highly selective population 
characterized by a lower-than-average suscep-
tibility to medical complications and undergo 
more stringent health assessments throughout 
their lives. However, simply having a “lower 
risk” does not automatically mean that donor ne-
phrectomy is entirely safe for obese candidates. 
A study conducted by Locke et al. examined a 
massive cohort of 119,769 living kidney donors 
from across the USA.29 Their findings showed 

Following the removal of duplicates, the data-
base search generated 2659 citations. Screening 
titles and abstracts led to an initial categoriza-
tion, with nine papers advancing to full-text as-
sessment. Additionally, the full texts of three ex-
tra references identified through forward citation 
searching were examined. Among the 12 studies 
eligible for full-text review, four were not acces-
sible, and two were excluded after comprehen-
sive reading due to an incorrect intervention de-
scription and incorrect publication type. Efforts 
were made to contact corresponding authors 
for unretrievable articles, yielding no response. 
During the crafting of the manuscript, we came 
across an additional and very recent eligible ar-
ticle, published in September 2023. Considering 
the scant availability of pertinent literature, we 
decided to include it in our scoping review. Ulti-
mately, seven studies were incorporated into the 
scoping review, summarized in Table I.19, 29-33

Among these studies, there are two case re-
ports that describe three instances of BS per-
formed to attain donation eligibility. Additional-
ly, two retrospective case series involving living 
donor candidates who had previously undergone 
bariatric procedures in two prominent USA cen-
ters were identified. The remaining three studies 
function as background papers detailing the risks 
and benefits of bariatric and metabolic surgery in 
potential living donor candidates.

For a more comprehensive and reader-friendly 
structure, our scoping review’s data synthesis is 
divided into three primary sections. Firstly, we 
provide a contextual overview of obesity as a 

Table I.—��Summary table of included studies.19, 29-33

Year Authors Title Publication type
2007 Branco et al.31 Laparoscopic live donor nephrectomy in patients surgically 

treated for morbid obesity
Case report

2010 Koshy et al.30 Laparoscopic adjustable gastric band in an obese unrelated living 
donor prior to kidney transplantation: a case report

Case report

2017 Brooks et al.34 Bariatric surgery for obese live kidney donors: an analysis of 
risks and benefits

Background article

2017 Locke et al.29 Obesity increases the risk of end-stage renal disease among living 
kidney donors

Background article

2019 Montgomery et al.19 Bariatric surgery for prospective living kidney donors with 
obesity?

Background article

2019 Nguyen et al.32 Bariatric surgery prior to living donor nephrectomy: a solution to 
expand the living donor kidney pool - a retrospective study

Retrospective case series

2023 Bielopolski et al.33 Bariatric Surgery in Severely Obese Kidney Donors Before 
Kidney Transplantation: A Retrospective Study

Single-center retrospective 
study
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to reduce weight. Such efforts will significantly 
enhance both the patients’ well-being and their 
overall quality of life, irrespective of their deci-
sion to proceed with donation. In this light, their 
eligibility for living kidney donation could be 
viewed as an opportunity for them to embark on 
a journey of comprehensive self-care: undoubt-
edly, this represents an extra clinical and societal 
benefit offered by living donor programs.

BS in living donors: strategies and reported per-
formances

The number of published case reports on BS in 
living kidney donors is extremely limited. Our 
thorough literature review has revealed just three 
articles detailing a total of 25 cases where liv-
ing kidney donors underwent BS prior to their 
donation. These cases have been succinctly sum-
marized in Table II.30-32 However, it is important 
to highlight that among these three articles, only 
two describe three cases of living donor candi-
dates choosing BS as a preparatory step before 

that out of every 10,000 donors, around 40 non-
obese and 94 obese individuals developed ESRD 
within 20 years after donation. In other words, 
compared to non-obese donors, those who were 
obese had a 1.9 times higher risk of experiencing 
post-donation ESRD and the risk of post-dona-
tion ESRD increased by 7% for each additional 
unit increase in pre-donation BMI beyond 27 kg/
m2. In addition, the authors found that, after con-
trolling for multiple risk factors, such as age at 
donation, ethnicity, gender, baseline eGFR and 
blood pressure, the only potentially modifiable 
factor that remained independently associated 
with increased risk for development of ESRD 
post-donation was obesity.

Hence, even though there is a growing accep-
tance of obese individuals as potential donors, it 
is crucial to bear in mind that obesity is linked 
to an increased risk of ESRD among living do-
nors.36 Importantly, this risk is modifiable. Con-
sequently, it is highly advisable to encourage and 
support patients in adopting feasible strategies 

Table II.—��Case series of bariatric interventions in living kidney donors: synthesis of available case reports.30-32

N.
Bariatric surgery Living donor nephrectomy Follow-up

Authors
Age (yrs) Sex BMI

Pre-BS
BMI

Post-BS Type of BS BS to LD
(YRS)

Surgical
approach

WIT 
(sec) EBL (cc) OT (min) Cr(s) BMI

1 23 M 40.9 28.1 RYGB NA ha-LDN 108 100 75 1.1 25.7 Branco et al.31

2 54 F 48.7 32.4 RYGB NA LDN 132 80 90 1.1 32 Branco et al.31

3 53 F 41.5 32.6 LAGB 1 ha-LDN NA NA NA NA 33.5 Koshy et al.30

4 60 F 40.8 33.7 LAPBAND 0.7 LDN 273 50 213 NA NA Nguyen et al.32

5 35 F 46.9 34.8 LAPBAND 3 LDN 187 50 230 NA NA Nguyen et al.32

6 28 M 50.1 34.2 LAPBAND 4 LDN 198 100 250 NA NA Nguyen et al.32

7 31 F 40.4 28.8 LAPBAND 2 LDN 248 100 281 NA NA Nguyen et al.32

8 29 F 44.6 31.8 LAPBAND 5 ha-LDN 142 50 177 NA NA Nguyen et al.32

9 50 F 38.6 33.3 LAPBAND NA ha-LDN 73 50 177 NA NA Nguyen et al.32

10 64 F n.a. 27.4 RYGB 8 ha-LDN NA 0 320 NA NA Nguyen et al.32

11 51 F 46.4 31.9 RYGB 22 LDN 248 75 185 NA NA Nguyen et al.32

12 50 F 50.5 30.2 RYGB 3 LDN 203 700 223 NA NA Nguyen et al.32

13 58 F 45 20.2 RYGB 5 LDN NA 50 225 NA NA Nguyen et al.32

14 41 F 52.7 33.5 RYGB 6 LDN 243 50 246 NA NA Nguyen et al.32

15 31 M 51.8 33.6 RYGB 9 LDN 224 75 285 NA NA Nguyen et al.32

16 36 F 44 32.9 RYGB 21 LDN NA 500 313 NA NA Nguyen et al.32

17 62 F 43.6 32 RYGB 13 ha-LDN NA 200 192 NA NA Nguyen et al.32

18 33 F 34 26.5 SLEEVE 2 LDN 136 100 165 NA NA Nguyen et al.32

19 49 F 36.5 25.6 SLEEVE 1 LDN 155 50 174 NA NA Nguyen et al.32

20 57 F 51.7 26.1 SLEEVE 2 LDN 270 75 209 NA NA Nguyen et al.32

21 50 F 44 29.2 SLEEVE 4 LDN NA 50 213 NA NA Nguyen et al.32

22 40 F 42.9 25.4 SLEEVE 3 LDN NA 50 250 NA NA Nguyen et al.32

23 43 F 48.1 32.4 SLEEVE 0.8 ha-LDN NA 0 251 NA NA Nguyen et al.32

24 34 F 60.7 37.2 SLEEVE 4 ha-LDN NA 0 253 NA NA Nguyen et al.32

25 63 F 54.9 33.5 BPD 14 ha-LDN NA 150 296 NA NA Nguyen et al.32

BMI: Body Mass Index; BS: bariatric surgery; LD: living donation; WIT: warm ischemia time; EBL: estimated blood loss, OT: operation 
time; Cr(s): serum creatinine;, RYGB: Roux-en-Y gastric bypass; LAPBAND: laparoscopic gastric banding; SLEEVE: sleeve gastrectomy; 
BPD: bilio-pancreatic diversion; LDN: laparoscopic donor nephrectomy; ha-LDN: hand-assisted laparoscopic donor nephrectomy.
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tinct performance disparities linked to various 
procedures, a broad overview of the data implies 
that SG could potentially be linked to the short-
est operation time and the shortest interval be-
tween BS and donation. However, available data 
are inadequate to conclude that SG results in the 
quickest weight loss and eligibility for donation. 
The duration between the BS and the subsequent 
donation exhibited significant variation, ranging 
from less than a year to over two decades. As 
pointed out by the authors, this aspect has both 
its limitations and its benefits. While it does not 
provide a clear guideline for the ideal time span 
between BS and donor nephrectomy, it does of-
fer valuable information about postdonation 
weight changes. Many donors had a substantial 
time gap between BS and the following laparo-
scopic donor nephrectomy. During this period, 
they managed to sustain meaningful weight loss. 
This suggests that significant weight gain in the 
long term after donation is unlikely. In Nguyen’s 
study, an initial comparison between donors who 
underwent BS prior to laparoscopic living donor 
nephrectomy and obese donors with a BMI be-
tween 35 and 40 was also conducted.32 Notable 
differences emerged between the two groups: 
obese donors experienced longer warm ischemia 
time, extended operative time, and increased 
hospital stays in contrast to the BS donor group. 
Additionally, the obese donor group accounted 
for the only two instances of postoperative com-
plications necessitating exploratory laparotomy 
due to peritonitis. It is important to clarify that 
these findings are purely observational and do 
not establish any causal relationships. However, 
considering the absence of existing evidence 
on the subject, this “artificial control” approach 
presents valuable insights for guiding future re-
search endeavors.

Bielopolski et al.33 conducted a retrospective 
analysis comparing 23 LDs who underwent BS 
before kidney donation with two control groups: 
patients who had BS but did not proceed with 
kidney donation and patients who underwent do-
nor nephrectomy without prior BS. The value of 
this study is twofold: it allows to assess the com-
bined impact of weight loss and nephron loss and 
it provides data over an extended follow-up pe-
riod of up to 7-8 years postintervention. Sleeve 

kidney donation.30, 31 In contrast, the third article 
presents a series of 22 patients who underwent 
BS before their living kidney donations, but their 
decision to donate was independent of the earlier 
weight loss procedures.32 A recent similar retro-
spective study was also published by Bielopolski 
et al., however, individual patient data are not 
available and therefore those cases have not been 
included in Table II.33

Branco et al. outline the cases of two individ-
uals grappling with class III obesity (BMI>40) 
who underwent laparoscopic Roux-en-Y gastric 
bypass (RYGB) surgery with the primary objec-
tive of expediting kidney donation.31 Both pa-
tients managed to shed weight successfully, ren-
dering them eligible for donation within a span 
of 4 to 7 months. After weight loss, both patients 
underwent uneventful laparoscopic nephrecto-
mies and were discharged on the first postopera-
tive day. Follow-up data, extending only to a few 
months, document normal creatinine levels and 
the sustenance of weight loss after donation.

The patients described by Koshy et al. un-
derwent laparoscopic adjustable gastric band-
ing (LAGB), leading to a weight loss of 21.5% 
achieved over seven months.30 This patient even-
tually underwent laparoscopic hand-assisted do-
nor nephrectomy. Importantly, eight months fol-
lowing the donor nephrectomy procedure, the 
donor’s kidney function remained stable, and the 
LAGB was still securely in place. Additionally, 
the donor’s latest BMI corresponded with previ-
ous measurements, underscoring the enduring 
influence of the bariatric intervention.

The study by Nguyen et al. study stands as the 
most extensive case series involving individuals 
with class II and III obesity who underwent BS 
prior to living kidney donation, albeit not explic-
itly aimed at donation.32 In all documented cases, 
these patients had previously been deemed ineli-
gible for donation due to high BMI. However, 
their eligibility was restored following the bar-
iatric procedure. Collectively, an average weight 
loss of 32.6% was accomplished post-BS, ac-
companied by an average decline in BMI from 
46.2 to 30.6. The procedures discussed com-
prise six sleeve gastrectomy (SG), eight RYGB, 
six LAGB, and one biliopancreatic diversion 
(BPD). While the authors did not highlight dis-
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article’s conclusion, the authors emphasize the 
importance of long-term follow-up. They stress 
that obese patients who eventually undergo ne-
phrectomy subject their remaining kidney to 
hyperfiltration twice: initially as an adaptive 
response to cope with increased body mass and 
subsequently as an adaptive response to com-
pensate for the reduced nephron mass. The long-
term consequences of this double impact on the 
kidney, as well as the extent to which BS reduces 
the risks of developing CKD, remain areas that 
warrant further investigation.

Economic evaluation

BS offers not only clinical advantages but also 
substantial financial benefits and societal value 
for obese potential living kidney donors and 
their recipients. An insightful study by Brooks 
et al. delves into the economic assessment of 
incorporating BS prior to living donor nephrec-
tomy.34 While the study’s foundation rests upon 
theoretical scenarios, empirical data is drawn 
from preceding studies, and a series of sensitiv-
ity analyses are rigorously performed to enhance 
the study’s robustness. The study’s findings are 
particularly noteworthy: the benefit-cost ratio 
associated with the sequence of BS followed by 
living donor nephrectomy is reported as 3.79. 
In contrast, the ratio attributed to transplanta-
tion using organs from deceased donors stands 
at 0.97. In essence, the economic advantage of 
transforming an initially obese and potentially 
disqualified living donor into a viable contribu-
tor through BS is nearly fourfold compared to the 
alternative scenario wherein a recipient accepts 
an organ from a deceased donor.

The reasons for such a remarkable cost-effec-
tive advantage are manifold. Firstly, as previ-
ously mentioned, obese donor candidates derive 
a pronounced survival benefit and an improved 
quality of life following BS. This effect is high-
lighted in the work of Peeters et al., who suggest 
that individuals undergoing BS experience an 
extension of life expectancy by up to seven years 
when compared to those employing conven-
tional weight loss strategies.37 Similar outcomes 
are noted in the work of Carlsson et al., where 
it is suggested that BS is linked to a comparable 
decrease in overall and cardiovascular mortality, 

gastrostomies accounted for more than 60% of 
bariatric procedures, and all LD nephrectomies 
were performed laparoscopically. The study 
group exhibited an average BMI of 41 before un-
dergoing BS, with all patients successfully reduc-
ing their BMI to 28 within one year following the 
bariatric intervention. It is noteworthy that both 
the study and control groups experienced a slight 
weight regain few years after BS. The mean time 
between BS and nephrectomy was 5±5 years in 
the study group. This wide range can be attrib-
uted to the fact that not all patients in this group 
underwent BS with the explicit intention of do-
nating a kidney. Regarding the results of this 
retrospective analysis, it emerges that sequential 
BS and donor nephrectomy led to a notable de-
cline in lipid profiles for patients, specifically el-
evated LDL and cholesterol levels. Importantly, 
this difference did not affect their 10-year car-
diovascular risk, as assessed by the Framingham 
calculator. While the authors advocate for con-
sidering BS before LD nephrectomy in obese 
donor candidates, it is essential to emphasize the 
need for vigilant monitoring of lipid abnormali-
ties. Furthermore, evaluating the potential ben-
efits of early statin therapy may help mitigate 
the combined impact of BS and nephrectomy on 
lipid profiles. Regarding kidney function, both 
before and one year after nephrectomy, the study 
group’s values for serum creatinine, eGFR, and 
absolute GFR were similar to those of matched 
nonobese kidney donors. However, at the end of 
the follow-up period, the study group displayed 
a significantly higher absolute eGFR compared 
to the control group of nonobese donors. Nota-
bly, the authors highlighted that the commonly 
used eGFR formula standardized to a body sur-
face area (BSA) of 1.73 m2 could be misleading 
when comparing GFR levels before and after BS 
in the same patients. To avoid overestimation, it 
is crucial to calculate eGFR while adjusting for 
individual BSA. As pointed out by the authors, 
patients undergoing sequential BS and nephrec-
tomy experience two significant changes: the re-
versal of hyperfiltration due to the reduction in 
body mass and the loss of 50% of nephron mass 
due to nephrectomy. According to the study’s 
analysis, only nephrectomy affects eGFR when 
using individual BSA-adjusted formulas. In the 
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sions of obesity are far-reaching, impacting one’s 
overall quality of life and heightening the sus-
ceptibility to conditions such as type 2 diabetes, 
cardiovascular diseases, various prevalent can-
cers, osteoarthritis, and numerous other health 
complications.42 Projections of overall obesity-
related mortality suggest a 42.7% increase from 
2020 to 2030, with a greater percentage change 
seen in females.43

In the context of LDKT, obesity constitutes a 
notable concern as it exhibits an association with 
an increased long-term susceptibility to the devel-
opment of ESRD.29 Hence, the straightforward 
present trajectory of admitting potential donors 
with elevated BMI raises noteworthy clinical and 
ethical considerations. Despite advancements in 
surgical techniques that enable safer interven-
tions for obese donors, these do not translate to 
mitigated long-term ESRD risks, particularly for 
those with BMI>35. It is therefore advisable to 
recommend timely weight reduction approaches, 
which could render obese candidates suitable for 
donation while concurrently diminishing their 
prospective long-term vulnerabilities.

BS presents a chance for individuals in this 
group, showing excellent effectiveness in the 
short term and highly promising outcomes in 
sustaining lost weight. However, it’s crucial to 
grasp that this procedure should not be seen as 
a means to increase the donors’ pool. Instead, it 
aims to provide patients with the most valuable 
and suitable approach to tackle obesity accord-
ing to their individual traits. As outlined in one 
of our review papers by Montgomery et al., pro-
posing BS to potential living donors constitutes 
a highly pivotal stage. This action may catch cer-
tain patients unaware, evoke feelings of resent-
ment in some, and could even be perceived as 
coercive by others, as if transplant surgeons are 
suggesting BS solely to facilitate nephrectomy.19 
Hence, the authors propose that obese patients, 
for whom BS might be considered prior to kid-
ney donation, should be directed to a separate 
center for an impartial evaluation of the most ap-
propriate obesity treatment. This step is crucial 
in emphasizing that the choice to donate is based 
solely on the individual’s well-being, and their 
decision to donate should be distinct and not a 
primary concern. Indeed, existing literature con-

along with an increased life expectancy.38 Nota-
bly, this change also implies a substantial reduc-
tion in the societal burden of expenses associated 
with morbid obesity. It is estimated that these 
costs exceed those of individuals with a normal 
BMI by more than $ 3,000 per year, with the 
discrepancy growing exponentially with greater 
BMI.37 Furthermore, extending the opportunity 
for ineligible obese living kidney donor candi-
dates to participate in donation holds the potential 
to bring about a dual cascade of positive effects. 
On one hand, this practice effectively removes a 
recipient from the waiting list for deceased donor 
organs, thus enhancing the prospects of organ al-
location for other individuals who may lack vi-
able donor options. On the other hand, facilitat-
ing living kidney donation generally translates to 
reduced periods of dialysis exposure, leading to 
considerable cost savings for healthcare provid-
ers. Brooks et al.’s estimation serves as a case 
in point: for instance, the inclusion of formerly 
obese live-donor kidneys could potentially lead 
to Medicare savings ranging from $6.05 million 
to $24.2 million for every 50 recipients taken off 
the waitlist, contingent upon the extent of dialy-
sis obviation for each individual. Analogous sce-
narios manifest in various contexts, underscoring 
the wider relevance of this concept.39-41 In the 
same study conducted by Brooks et al., a com-
parison is drawn between the benefit-cost ratios 
of an obese living kidney donor who undergoes 
BS before donation and one who donates as an 
obese individual. According to their analysis, the 
cost-benefit ratios for these scenarios are approx-
imately equivalent, rendering both alternatives 
equally favorable. Nevertheless, it’s important to 
reiterate that the process of donor nephrectomy 
in obese patients carries elevated pre-, peri-, 
and post-surgical risks, which can be substan-
tially mitigated through weight loss achieved by 
means of BS.

Discussion

Clinical and social concerns surrounding obe-
sity are distinctly unrelated to the context of liv-
ing kidney donation; rather, they stem from the 
amplified morbidity and mortality hazards that 
obese individuals face due to a wide array of del-
eterious clinical conditions. Indeed, the repercus-
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ists a lack of conclusive evidence to support any 
specific timing or threshold for such a scenario. 
Nevertheless, available data does indicate that 
the most substantial weight reduction, rang-
ing from 20% to 40% depending on the type 
of BS, is typically attained within six months 
to one year.47 It is not uncommon for supple-
mentary conservative interventions, like dietary 
measures, to be necessary for further weight re-
duction or to prevent weight regain. Conversely, 
it is reasonable to assume that potential kidney 
donors who are enthusiastic about the donation 
process would prefer to avoid prolonged waiting 
periods once they have achieved their desired or 
suitable weight.

In line with the insights from our reviewed 
sources, a general guideline emerges that sug-
gests performing laparoscopic donor nephrec-
tomy between six months and one year after 
BS.30, 31, 45 This timeframe aims to ensure a 
smooth post-BS recovery and capitalize on the 
advantages of substantial and optimal weight 
loss. Furthermore, Montgomery et al. assert that 
the act of donation should be discouraged until 
prospective living kidney donors meet specific 
eligibility criteria set by the transplant center and 
exhibit stable adherence to these criteria for a 
minimum of three months.19

Despite being based on restricted and lower-
quality evidence, we have consolidated all the 
accessible data into a single algorithm for man-
aging obese living donor candidates who qualify 
for BS (Figure 2). It is important to clarify that 
this algorithm is not intended to furnish com-
prehensive and evidence-based guidelines, nor 
are we in a position to make definitive recom-
mendations on the subject. Instead, it serves as 
a condensed presentation of insights gathered 
from various sources examined in our study. Its 
purpose is to potentially provide clinicians, sur-
geons, and patients with convenient access to 
this information, an overarching perspective on 
the matter, and potential directions for further 
research.

Limitations of the study

Several limitations need to be acknowledged. 
Firstly, the scoping review’s emphasis on broad 
literature coverage comes at the cost of the in-

sistently underscores that a favorable outcome 
from BS does not inherently correlate with suit-
ability for donation.

Concerning the most suitable bariatric inter-
vention, none of the examined studies propose a 
singular optimal strategy, and there is insufficient 
evidence to assert the superiority of a restrictive 
method over a malabsorptive one, or to deter-
mine the ideal patient profile for each. In fact, the 
compiled cases encompass a diverse array of sur-
gical techniques, ranging from RYGB to LAGB 
to BPD to SG, and a direct comparison between 
them is understandably lacking.44 The RYGB 
stands as the benchmark weight loss procedure 
due to its established track record of achieving 
lasting weight reduction and resolving obesity-
linked comorbidities.45 Nevertheless, owing 
to its malabsorption mechanism, the RYGB is 
connected with the potential for enduring nu-
tritional and metabolic disturbances. In the spe-
cific context of kidney donation, these metabolic 
shifts could influence the urinary environment, 
resulting in an approximate twofold rise in the 
risk of calcium oxalate nephrolithiasis and the 
rare chance of developing oxalate nephropathy.46 
Nguyen et al. have observed that the SG, due to 
its ability to deliver enduring weight loss, with 
fewer complications and a less complex surgical 
procedure, has risen to prominence as the most 
commonly chosen bariatric procedure.32

As observed by Montgomery et al., a pending 
issue pertains to the influence of age on eligibili-
ty for organ donation subsequent to BS. Limited 
information exists concerning the maintenance 
of weight loss over periods exceeding 5 years 
post-BS. It is plausible that in contrast to older 
individuals, younger patients face a heightened 
possibility of weight regain and/or the resur-
gence of comorbidities over their extended life-
times. Presently, there is not enough evidence to 
endorse a specific “minimum age” for donation 
subsequent to BS. Nonetheless, transplant sur-
geons should remain mindful of this potential 
long-term risk when advising younger prospec-
tive living kidney donors about the option of 
donation.

Another unresolved matter pertains to the 
timing of kidney donation following success-
ful weight loss through BS. Notably, there ex-



PAOLETTI 	  BARIATRIC SURGERY IN LDRT

206	 Minerva Surgery	 April 2024 

spective living donors. While we did not con-
duct a formal quality assessment of the included 
studies, it is probable that the overall quality is 
low. Consequently, this scoping review cannot 
serve as the basis for drawing conclusive claims 
or recommendations on the subject. Thirdly, the 
quantity of included studies ultimately proved 
to be minimal, and despite efforts to secure full 
texts, three potentially relevant records remained 
inaccessible even after contacting correspond-
ing authors. This further reduced the pool of re-
viewed articles, subsequently impacting the ro-
bustness of our findings. Despite these acknowl-
edged limitations, this scoping review stands 
as our most comprehensive attempt to compile 

depth analysis and synthesis typically found in 
more focused systematic reviews. However, this 
approach was necessitated by the qualitative and 
quantitative limitations of available studies in 
this area, constituting the second major limita-
tion. Notably, no experimental or quasi-experi-
mental trials exist, with the entirety of available 
evidence relying solely on case reports. Unfor-
tunately, these case reports often encompass 
only a few cases, most of which do not entirely 
align with the specific study population and in-
tervention in question. The remaining evidence 
incorporated in the study comprises background 
articles and broader reviews, from which we 
sought valuable insights regarding BS for pro-

Figure 2.—Decision algorithm for assessing bariatric surgery in living kidney donor candidates.

Re-assessment in 3-6 months

Eligible for and willing  
to consider BS?

Independent assessment
In another centre for BS (surgical and 

psychological check)

Assist LD candidates reconsider their 
eligibility for donation

Prioritize sleeve gastrectomy  
whener possible

Through assessment for living  
donor nephrectomy

Yes

Target BMI achieved and stable over 
the last 3 months?

LD candidate with BMI>35

Conservative weight loss strategies  
(diet, exercise, etc.)

Yes No

Yes NoEligible for and willing  
to consider BS?

Re-assessment for living  
kidney donation in 6-12

BMI<35
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all available literature on this intricate subject. 
It could potentially serve as an initial reference 
point for gaining insights into the management 
of obese donor candidates and as a catalyst for 
future research endeavors in this field.

Finally, in light of the limited availability of 
concrete evidence, the extended timeline re-
quired for the development of robust new data, 
and the pressing nature of the issue under con-
sideration, it is worth exploring the feasibility 
of utilizing intermediate forms of scientific evi-
dence that can yield valuable insights through 
the amalgamation of shared field experiences 
and the consensus among experts. This method-
ology has already been embraced in various fac-
ets of kidney transplantation to address voids in 
publicly available evidence and is also endorsed 
by organ transplant societies.48-50

Conclusions

Obesity undoubtedly presents challenges for in-
dividuals considering kidney donation, and its 
quantitative and qualitative impact on organ sup-
ply is expected to increase in the coming years 
due to the widespread prevalence of metabolic 
disorders in the Western world. Conservative and 
surgical approaches are currently availabel to ad-
dress obesity, aiming to benefit potential donors 
and enhance their capacity for a safer donation 
while ensuring the safety of the donated organ. 
This paper is the most up-to-date synthesis ex-
ploring the potential and limitations of bariatric 
surgery as a viable solution to tackle the obsta-
cles faced by obese donor candidates.
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