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Safety and quality of life of living kidney donors. Comparison 
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Resumen

Background: Currently there are no studies that determine the safety and quality of life of kidney donors in Mexico. 
Objective: To determine the safety of being a kidney donor and the quality of life, comparing the open approach with hand-
assisted laparoscopic technique. Method: Observational, cross-sectional, analytical study of the kidney donors in our hospital 
from January 2015 to December 2018, in two groups: open technique and hand-assisted laparoscopic. To determine safety, 
the Clavien-Dindo scale and transoperative bleeding were used, and the SF-36 health-related quality of life questionnaire was 
applied. Results: There are no reports of peri-operative complications in any type of approach. All the patients obtained a 
grade I in the Clavien-Dindo scale. When the difference in the score of the SF-36 health-related quality of life questionnaire in 
kidney donor patients with hand-assisted laparoscopic surgical approach versus open approach was compared, a difference 
between both means of 14.05 was obtained, with p < 0.0001 in favor of the hand-assisted approach. Conclusions: Being a 
kidney donor is safe and the approach that we recommend is hand-assisted laparoscopic nephrectomy.
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Abstract

Antecedentes: Actualmente en México no hay estudios que determinen la seguridad y la calidad de vida de los donadores 
renales. Objetivo: Determinar la seguridad de ser donador renal y la calidad de vida, comparando el abordaje abierto frente 
al laparoscópico mano-asistido. Método: Estudio observacional, transversal, analítico, de todos los donadores renales de 
nuestro hospital de enero de 2015 a diciembre de 2018, con seguimiento mínimo de 2 años. Se dividieron en dos grupos: 
operados con técnica abierta o laparoscópica mano-asistida. Para determinar la seguridad se utilizaron la escala de Cla-
vien-Dindo y el sangrado transquirúrgico, y se les aplicó el cuestionario SF-36 de calidad de vida relacionada con la salud. 
Resultados: No se reportan complicaciones transquirúrgicas en ningún tipo de abordaje. Todos los pacientes obtuvieron 
grado I en escala de Clavien-Dindo. En el puntaje del cuestionario SF-36 en pacientes donadores renales con abordaje qui-
rúrgico laparoscópico mano-asistido versus abordaje abierto se obtuvo una diferencia entre ambas medias de 14.05, con 
p < 0.0001 a favor del abordaje mano-asistido. Conclusiones: Ser donador renal es seguro y el abordaje que recomendamos 
ofrecer es el laparoscópico mano-asistido.
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Introduction

Chronic kidney disease (CKD) has become a public 
health issue in the Mexican population. Nearly 8% of 
Mexicans have CKD, and the incidence rate of end-
stage kidney disease has increased dramatically 
along with risk factors such as type 2 diabetes mel-
litus, hypertension, obesity, and dyslipidemia1. Back 
in 2019, CKD was the 10th  leading cause of death in 
Mexico, with 14,630 deaths reported2.

Renal transplantation (RT) is the preferred replace-
ment therapy for patients with end-stage CKD to in-
crease survival and quality of life3.

Although, historically, RT has grown significantly 
in Mexico3, the waiting list for organ recipients is 
5 times larger than the number of patients who actu-
ally end up receiving a transplant4. Unlike other 
countries like the United States or Spain, most kid-
neys in Mexico come from living donors5. It has been 
documented that recipients of a kidney graft from a 
living donor have better survival rates than those 
who receive a graft from a deceased one. This dif-
ferent survival is similar for grafts from related and 
unrelated living donors, which is one of the main 
reasons why the number of transplants from unre-
lated living donors has been increasing non-stop 
worldwide6.

Living kidney donation for transplantation purposes 
is unique among surgical procedures in that a per-
fectly healthy person undergoes surgery not for his/
her own benefit but for the benefit of someone else. 
The risks associated with unilateral nephrectomy for 
the donor include perioperative or short-term morbid-
ity and mortality along with the long-term risk of living 
with only one kidney6.

Very few studies have been conducted on the qual-
ity of life of kidney donors. Currently, in our setting, 
there are no studies determining the safety and qual-
ity of life of renal donors, and although it is a com-
mon practice, it is essential to determine these 
factors to make sure that performing live donor RT 
results in two healthy patients with a good quality of 
life, which is the primary goal of transplant surgery7. 
The study was conducted to determine the safety 
profile of being a kidney donor and how it affects 
quality of life, comparing the open and hand-assisted 
laparoscopic approaches, which happen to be the 
only two types of surgeries performed in our center 
since it is a public hospital with limited resources 
available.

Method

This was an observational, cross-sectional, and an-
alytical study that examined all patients from the 
transplant unit of our hospital treated with nephrec-
tomy for kidney donation from January 2015 through 
December 2018.

The patients were divided into 2 groups based on 
the approach used: open surgery or hand-assisted 
laparoscopic surgery. The main variables analyzed 
were the type of donor (related or unrelated), the sur-
gical approach (open or hand-assisted laparoscopic), 
procedural time, anatomical variants, blood loss, 
transfusion requirements, intraoperative and postop-
erative complications according to the Clavien-Dindo 
classification, pre- and post-nephrectomy working ac-
tivity, glomerular filtration rate before and after ne-
phrectomy, and quality of life assessed using the 
36-item short form health-related quality of life ques-
tionnaire via telephone calls.

The inclusion criteria were all adult living kidney 
donors during the aforementioned period, with a mini-
mum follow-up of 2  years. The exclusion criteria in-
cluded patients with incomplete health records, those 
who did not respond to the telephone call, those who 
did not give their prior written informed consent to be 
included in the study or those who died due to causes 
unrelated to kidney donation.

For normality testing, the Kolmogorov-Smirnov test 
was used. Based on their distribution, quantitative 
variables were expressed as measures of central ten-
dency and dispersion, and the qualitative ones as 
absolute frequencies and percentages. Hypothesis 
testing was performed to assess quality of life using 
the SF-36 questionnaire as the main variable. The 
chi-square test or the Fisher’s exact test was used to 
study qualitative or categorical variables, and the Stu-
dent t test or the Mann-Whitney U test to analyze the 
quantitative ones, as appropriate. Statistical analysis 
was performed using GraphPad® version  6.01 and 
the Excel® spreadsheet program. P  values < 0.05 
were considered statistically significant.

Results

A total of 109 renal donor patients who met the pre-
viously mentioned inclusion criteria were included in 
the study. Among them, 91 (83.4%) underwent hand-
assisted laparoscopic nephrectomy, none of them re-
quiring conversion to open surgery. The remaining 
18  patients (16.6%) underwent open nephrectomy. 
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The decision to perform either one was determined 
by the resources available and the patient’s decision 
at the time of RT.

The mean ages of patients undergoing hand-assist-
ed laparoscopic nephrectomy and open surgery was 
36.4 and 38.1 years, respectively. Regarding the do-
nors’ demographic variables (sex, relationship with 
the recipient, weight, height, preoperative working ac-
tivity, and glomerular filtration rate), no statistically 
significant differences were seen between the two 
groups (Table 1).

None of the donors had chronic-degenerative dis-
eases (diabetes, hypertension, chronic kidney disease 
[CKD] or heart diseases) prior to nephrectomy, and at 
the time of the study, none of them had developed any 
of these either.

Regarding the intra- and postoperative outcomes of 
the different groups studied, no statistically significant 
differences were seen in the kidney provided, the ana-
tomical variants reported, procedural time or the 
length of stay. However, a statistically significant dif-
ference was found regarding bleeding, higher in the 
open approach group, although no patient required 
blood transfusions during or after nephrectomy 
(Table 2). All patients experienced grade  I complica-
tions according to the Clavien-Dindo scale. At the time 
of the study, no donor deaths have been reported.

The mean glomerular filtration rate reported before 
nephrectomy was 115.7  mL/min in patients treated 
with hand-assisted laparoscopic approach and 
117.2 mL/min in those treated with open surgery, with 
no statistically significant differences between the two 
being reported. The mean glomerular filtration rate of 
donors before and after hand-assisted laparoscopic 
nephrectomy was –7.5 (standard deviation [SD], ± 1.4; 
95% confidence interval [CI], –10.3 to –4.6; p < 0.0001) 

post-nephrectomy (latest value ever reported in the 
health records at the time of the study). The difference 
in the mean glomerular filtration rate of donors before 
and after open nephrectomy was –9 mL/min (p = 0.01) 
after surgery.

A total of 78% of the patients said they had a job 
prior to nephrectomy. However, at the time the study, 
only 65.1% were employed. Among them, a difference 
was seen in the number of donors with working activ-
ity before and after the hand-assisted laparoscopic 
surgery (relative risk [RR], 1.2; 95%CI, 1.01 to 1.45; 
p = 0.04). However, none of them reported it was di-
rectly related to their condition as renal donors. The 
different working activity before and after surgery in 
donors with open nephrectomy was of only 1 patient, 
which was not statistically significant.

When the differences in the scores obtained in the 
SF-36 health-related quality of life questionnaire of 
renal donor patients were compared between hand-
assisted laparoscopic surgery and open surgery, the 
mean scores were 95.83 (SD, ± 0.53) and 81.79 
(SD, ± 3.15), respectively. The difference between the 
two means was 14.05 (SD, ± 1.8; 95%CI, 17.68 to 
10.41; p < 0.0001), which was statistically significant.

When we analyzed the groups and split the scale 
by functions, we found that all of them, except for 
social functioning decreased significantly in patients 
who underwent open surgery, especially regarding 
bodily pain, with a mean score of 73.88, and the emo-
tional role, with a mean score of 38.88 (Fig. 1).

Discussion

RT is a procedure that has become widely popu-
lar in our region. Several studies have been pub-
lished on the benefits patients with end-stage renal 

Table 1. Demographic characteristics of both groups

Variables Hand‑assisted laparoscopic approach: 91 (83.4%) Open surgery: 18 (16.6%) p

Sex (feminine) 56 (62%) 9 (50%) ‑

Age (years) 36.4 (SD, ± 10.3) 38.1 (SD, ± 11.7) 0.69

Relationship (related) 72 (79.1%) 16 (88.9%) 0.51

Weight (kg) 63.1 (SD, ± 10.6) 66.3 (SD, ± 11.8) 0.27

Height (m) 1.66 (SD, ± 0.07) 1.68 (SD, ± 0.07) 0.30

Working life pre‑donation (yes) 73 (80%) 12 (66.6%) 0.22

Glomerular filtration rate pre‑donation (mL/min) 115.7 (SD, ± 9.8) 117.2 (SD, ± 10.7) 0.50

SD, standard deviation.
No statistically significant differences were found in the demographic variables between the two groups.
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disease (ESRD) obtain from RT. In many countries 
across the world, deceased donor transplantation 
is preferred to avoid risking the life of a living do-
nor. In our country, the demand of kidneys for this 
kind of patients exceeds the supply of deceased 
donors, making the living donor the best option to 
this date. Jalisco, Mexico is the state with the high-
est number of patients with chronic kidney dis-
ease8,9, and our center is the largest public hospital 
in Western Mexico providing specialized care to 
patients without any kind of medical or social cov-
erage, and during the study period, the second 
largest public hospital in Western Mexico in the 
number of RTs performed5.

Due to the need and benefit for renal recipients to 
have a living donor, we must ensure that the lives of 
these donors are not put at risk.

In terms of surgical safety, we followed the recom-
mendations from the Vancouver and Amsterdam fo-
rums regarding the care of renal donors10,11. We 
measured intraoperative bleeding, intra- and postop-
erative complications using the Clavien-Dindo scale12, 
and mortality as the main variables to determine 
safety.

It is well-known that obesity increases the risk of 
complications in renal donors13. However, overall, our 
donors, are not obese, and based on our observations 
of our population, the body mass index is not a factor 
to determine the type of surgical approach that should 
be used.

Most studies comparing open and laparoscopic ne-
phrectomy agree that laparoscopic nephrectomy takes 
longer (150 min compared to the 145 min of open ne-
phrectomy)14. Studies comparing the hand-assisted 
and the pure laparoscopic techniques agree that the 
former is faster. However, there is no statistically sig-
nificant difference between the two. The Mayo Clinic 
group (Rochester, MN, United States) reports a mean 
time of 121 ± 29 min for the hand-assisted laparoscopic 
nephrectomy15. Our procedural time is shorter than that 
reported in the medical literature. Procedural time may 
be an indirect determinant of difficulty in surgery, re-
flecting intraoperative complications and bleeding. In 
our study, no intraoperative complications were report-
ed in either approach during this period. The reported 
bleeding was minimal, below what is found in the litera-
ture, although it was higher in the open approach, as 
expected. Our procedural time is shorter than what has 
been reported in the literature. Procedural time can be 
an indirect determinant providing insight on how 

Table 2. Intra‑ and postoperative outcomes of both groups 

Variable Hand‑assisted laparoscopic approach Open surgery p

Kidney (n) Left: 84 (92.3%)
Right: 7 (7.7%)

Left: 17 (94.5%)
Right: 1 (5.5%)

1.00

Anatomical variants (yes) 15 (16.4%) 3 (16.6%) 1.00

Procedural time (min) 99.4 (SD, ± 8.7) 100.3 (SD, ± 8.1) 0.58

Bleeding (mL) 20 (IQR, 20‑30) 40 (IQR, 20‑55) 0.002

Length of stay (days) 2.4 (SD, ± 0.5) 2.6 (SD, ± 0.5) 0.11

IQR: interquartile range; SD: standard deviation.
Greater bleeding was seen with the open approach compared to the hand‑assisted laparoscopic approach, with a statistically significant difference without impacting procedural time or 
the length of stay.
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Figure  1. SF-36 questionnaire scores according to its dimensions. 
The SF-36 health questionnaire evaluates 8 areas on a scale from 
0 (worst health status) to 100 (best health status) using algorithms 
and indications provided in the questionnaire's interpretation manual. 
Higher scores indicate better quality of life. The results obtained with 
the hand-assisted laparoscopic approach were the best ones in all 
areas except for social functioning. The area most affected by open 
surgery was the emotional role.



Cirugía y Cirujanos (Eng). 2023;91(1)

60

difficult surgery will be regarding complications and 
intraoperative bleeding. Nonetheless, no intraoperative 
complications were reported for either one of the two 
approaches during this period. The bleeding reported 
was minimal, and below what is commonly found in the 
medical literature, However, as expected, it was higher 
in the open approach.

The rate of postoperative complications in the medi-
cal literature ranges from 2% to 14%, while mortality 
ranges from 0.03% to 0.4%16. In our study, no postop-
erative complications were reported according to the 
Clavien-Dindo scale, since all our patients were cat-
egorized as grade  I. At this point, no mortality has 
ever been reported. We should mention that one of 
the study limitations is that this is a retrospective, 
short-term study, and the appropriate time to measure 
long-term outcomes has not been established yet.

One of the greatest fears associated with living kid-
ney donors is the risk of developing CKD. Although 
the glomerular filtration rate may drop by up to 50% 
immediately after nephrectomy, the risk of developing 
CKD has not been found to increase compared to the 
overall population17. Our patients’ outcomes are con-
sistent with those reported in the medical literature 
available.

Nowadays, it is necessary to address quality of life 
after a medical procedure. Although a consensus has 
not been reached on the best way to measure health-
related quality of life, the SF-36 scale is one of the 
most widely used ones worldwide18.

In living donor RT, favorable results must be guar-
anteed for both donor and recipient. Most studies 
conclude that renal donors have an excellent quality 
of life after donation19.

In our study, although we expected patients treated 
with open nephrectomy to have a lower quality of life 
compared to those treated with hand-assisted laparo-
scopic nephrectomy, the difference was significant. 
The quality of life of patients treated with hand-assist-
ed laparoscopic nephrectomy was better. Bodily pain 
and emotional role were impacted significantly in pa-
tients with open nephrectomy, whereas donors treated 
with hand-assisted laparoscopic nephrectomy did not 
experience this decline.

Several studies have been conducted on the renal 
donors’ emotional role. Back in 2006, Clemens et al.19 
reported depression rates from 5% to 23% in kidney 
donors. In a retrospective study conducted on U.S. 
donors, Lentine et al.20 found cumulative depression 
rates of 4.2% and 11.5% 1 year and 5 years after do-
nation, respectively. The donor’s risk factors 

associated with depression include being an unrelated 
donor, the death of the recipient, and renal graft fail-
ure. While donors undergo psychological and psychi-
atric evaluations as part of the pre-transplant protocol, 
post-donation follow-up is necessary to prevent ad-
verse outcomes20. We believe that esthetics always 
comes second when it comes to surgical approaches. 
However, cosmetics is important for the patients on 
the psychological level, especially if surgery is unnec-
essary for their health, as is the case with kidney 
donation.

Conclusions

Based on the aforementioned results, we deter-
mined that there is no difference regarding safety 
when comparing donor nephrectomy with open sur-
gery and hand-assisted laparoscopy. However, there 
is a significant difference regarding quality of life, with 
hand-assisted laparoscopic nephrectomy showing 
better results. Therefore, we believe that the latter 
should be the first-line therapy here.

In Mexico, no studies have ever been conducted to 
determine the quality of life of the overall population 
using this scale, so we could not compare our results 
with the quality of life of the overall population. De-
spite this limitation, we firmly believe that based on 
these results, living donor RT can still to be offered 
as a safe method for both donor and recipient. We 
consider the hand-assisted laparoscopic approach to 
be the best option, given our results. However, if the 
necessary resources are not available, open nephrec-
tomy with donation purposes is a viable alternative.

As far as we know, this is the first study of its kind 
ever conducted in Mexico, making it worthwhile to 
continue with a long-term, prospective study to deter-
mine the quality of life of renal donors.
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