
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Surgical aspects of renal transplantation

Minnee, R.C.

Publication date
2009

Link to publication

Citation for published version (APA):
Minnee, R. C. (2009). Surgical aspects of renal transplantation. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/surgical-aspects-of-renal-transplantation(0f4b3b23-ccf3-495f-9db9-9dc617451cd3).html


47

chapter 5

Older living kidney donors:  
Surgical outcome and quality of life
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•

Older living kidney donors remain controversial because of their physiological decline in glo-
merular filtration rate and their increased susceptibility of surgical complications. Little is known 
about the quality of life (QOL) of this elderly group. The purpose of this study is to examine 
surgical outcome and the QOL in older living donors. All 105 consecutive living donors who 
underwent a laparoscopic donor nephrectomy between June 2002 and February 2006 were pro-
spectively included in the study. Intra- and postoperative complications were measured. Quality 
of life was recorded preoperatively and at several endpoints postoperatively. Older donors were 
defined as 55 years and older. There were no significant differences in intra- and postoperative 
complication rates and 1-year graft survival rate between both groups. Elderly donors (n=34) 
had both a significant lower postoperative pain at rest at day 1 compared with the younger group 
(P=0.019) and a lower total pain score in the analysis for the whole follow-up period (P=0.002). 
Although small solitary significant differences exist with respect to pain, social functioning and 
mental health older donors, in general, have similar surgical outcome and quality of life when 
compared with younger donors. There is no need to exclude older donors in screening programs 
for transplantation.

• 
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IntRoduCtIon

Because of the increasing organ shortage, most transplant centers are forced to explore al-
ternative organ resources. Living donor transplantation, transplant kidneys from marginal 
donors such as non-heart beating, diabetic, and older donors are increasingly pursued. 
Transplantation of kidneys from older donors has been associated with early hyperfiltra-
tion renal injury and shortened graft survival1,2. However, other studies have demonstrated 
similar graft survival rates of older and younger kidney donors3-5. 

The use of older living donors remains controversial because of the physiological decline 
in glomerular filtration rate beginning in the third decade of life6 and an increased risk of 
surgical complications for the older kidney donor. 

The benefits of living kidney transplantations are well documented and a recently 
published systematic review revealed that most donors have a quality of life (QOL) that is 
similar or even better when compared with the general population7. Data regarding QOL of 
older living donors is lacking. The purpose of our study is to examine the surgical outcome 
and QOL in older living kidney donors when compared with younger living kidney donors.

PAtIents And metHods

All 105 consecutive donors, who underwent a donor nephrectomy between June 2002 and 
February 2006 in the Academic Medical Center, Amsterdam, were prospectively included 
in the study. All donors were preoperatively screened by a nephrologist, a nurse practitioner 
and a social worker. Specific preoperative donor evaluation included blood and urine ex-
amination, angiography, pyelography, and renal scintigraphy. Donor assessment and selec-
tion were based on the UK guidelines for living donor kidney transplantation8. During the 
donor assessment, the patients were informed about the study and the informed consent was 
gained. The study was approved by the Medical Ethical Committee of the Academic Medical 
Center Amsterdam. All donor nephrectomies were performed by two surgeons (W.A.B and 
M.M.I). Both surgeons had performed at least 40 hand-assisted donor nephrectomies (20 
left and 20 right kidney donor nephrectomies). Older donors were defined as 55 years or 
older. All donor nephrectomies were performed transperitoneal using the hand-assisted 
laparoscopic donor nephrectomy technique, which was previously described by our group9. 

All donors received the same pain protocol consisting of a patient controlled analgesia 
with 1 mg bolus morphine (5 min lockout, 10 mg/hr maximum) for the first 2 days. Ad-
ditionally, 4×1g paracetamol per day was given for basic analgesia for 3 to 5 days. 
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surgical outcome and Qol

Living related was defined as having a human leukocyte antigen relationship with the recipi-
ent (e.g., parent, child, and sibling). Urinary tract infections, wound infections, lymphoceles, 
and pulmonary infections were considered minor complications. Bleeding with transfusion 
of packed red blood cells and reoperation were considered as major complications. Hospital 
stay was counted in days from the operating day to the day of discharge. Delayed graft 
function was defined as the need for dialysis within the first postoperative week.

Global QOL was measured using the Short Form-36 Health Survey (SF-36) which has 
proven to be an adequate instrument for evaluating QOL in kidney donors10,11. The SF-36 
comprises 36 items, which constitute eight dimension scores. The dimension scores com-
prise physical function, role limitations because of physical health problems (role physical), 
bodily pain, general health perceptions, vitality, social functioning, role limitations because 
of emotional problems (role emotional), and mental health. These eight scores range from 
0 to 100, with a higher score indicating better health. A difference of five-points in a par-
ticular dimension is considered a minimal clinically and socially relevant change, whereas a 
10-point difference is considered moderate clinically and socially relevant12. Short Form-36 
was administered preoperatively, and at 1, 2, 4 weeks, 3 months, 6 months, and 1 year after 
surgery. 

To evaluate fatigue, the Multidimensional Fatigue Inventory-20 (MFI-20) was used. The 
MFI-20 is a 20-item scale which measures fatigue in five dimensions and was validated in 
healthy subjects in the Dutch population13. These dimensions contained general fatigue, 
physical fatigue, reduced activity, reduced motivation, and mental fatigue. Each dimension 
is represented by four statements. Scores per statement range from one to five and the total 
score per scale ranged from four (no fatigue) to 20 (exhausted). Donors filled out these 
forms preoperatively and at 1, 3, 6, and 12 months.

Furthermore, a 0 to 10 visual analogue scale (VAS) measuring pain was applied. Pain was 
measured preoperatively, and at day 1, 2, 3, 7, 14, and 28 postoperatively. 

None of the patients chose not to participate in the study. All patients filled out the QOL 
forms. Only two patients refused at 1 month further participation to the questionnaires.

statistical analysis 

Both groups were compared using chi-square test (categorical data) or Mann-Whitney U 
test (continuous data) as indicated. The differences between the two groups on the dimen-
sions of the SF-36, MFI-20, and VAS scores were studied by three different methods. The first 
method was an analysis per point, in which the analysis was carried out to detect differences 
between the two groups for each specific point in time. In the second method, differences 
were analyzed between the groups and the whole follow-up period was included in the 
analysis. In the third method, a within group analysis was performed, which compared each 
postoperative time point with the baseline preoperative situation. Between group analysis 
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per point and within group analysis, comparing each postoperative endpoint with base-
line, were calculated with independent sample t test. Differences in time were compared 
by repeated measurement analysis of variance. No mathematical pattern was imposed on 
the covariance structure (unstructured variance–covariance matrix). The mixed model 
contained group (older vs. younger), time (categorical with 5 or 7 levels), and the interac-
tion between group and time. Internal consistency of both questionnaires was measured by 
Chronbach’s alpha. In the literature, both questionnaires had surpassed the 0.70 criterion, 
which signified good internal consistency, for group comparisons with a mean alpha of 0.84 
in both SF-36 and in MFI-2014,15. Our Chronbach’s alpha for the total score amounted to 
0.86 for SF-36 and 0.87 for MFI-20. The graft survival was calculated with the Kaplan-Meier 
life-table analysis and the log-rank test was used. A P-value of less than 0.05 for a test was 
considered statistically significant. For statistical analyses, the SPSS software package (SPSS 
version 14.0.2, Chicago, IL) was used. 

table 1: Baseline characteristics of donors

    < 55 years > 55 years univariate analysis

donor (n=71) (n=34) p¹·²

Male 32 (45%) 12 (35%) 0.342¹

Donor age      

  < 35 yr 13 (18%)    

  35-44 yr 27 (38%)    

  45-54 yr 31 (44%)    

  55-64 yr   27 (79%)  

  65-74 yr   6 (18%)  

  > 74 yr   1 (3%)  

Prior abdominal operations (no.) 24 (34%) 14 (41%) 0.462¹

Left kidney 37 (52%) 17 (50%) 0.839¹

BMI (kg/m²) [median (range)] 25 (20-34) 26 (20-35) 0.082²

Living related transplantation 46 (65%) 19 (56%) 0.379¹

Relationship      

  Parents 20 (28%) 14 (41%)  

  Children 7 (10%) 0 (0%)  

  Sibling 16 (23%) 5 (15%)  

  Other relatives 3 (4%) 0 (0%)  

  Spouse 13 (18%) 9 (26%)  

  Unrelated 12 (17%) 6 (18%)  

¹ χ2 test, ² Mann-Whitney U Test, BMI = Body Mass Index
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Results

surgical outcome

Donor characteristics are presented in Table 1, showing no significant difference between 
the two groups. Surgical and postoperative outcome of donors and recipients are shown in 
Table 2. Forty-two percent of the elderly recipient received an older kidney, whereas 25% of 
the younger recipients received an older kidney. There were no conversions in both groups. 
There was no sig nificant difference between both groups in surgical complications. The 

table 2: Surgical outcome of donors and recipients 

    < 55 years > 55 years univariate analysis

  (n=71) (n=34) p¹·²

donoR      

Intraoperative complications 2 (3%) 2 (6%) 0.423¹

  Serosal laceration colon 1 1  

  Accidentally cut of a polar artery   1  

  Rupture spleen capsule 1    

Postoperative complications 7 (10%) 3 (9%) 0.866¹

minor complications    

  Urinary tract infection   1  

  Haematoma 1 1  

  Paralytic ileus 2  

  Testicular swelling 1  

  Supraventricular tachycardia 1  

  Haematuria 1    

major complications      

  Bloodtransfusion 1    

  Laparoscopy due to bleeding and blood transfusion   1  

Conversion to open donornephrectomy 0 0  

Hospital stay (days) [median (range)] 4 (2-11) 5 (3-14) 0.780²

Preoperative glomerular filtration rate (ml/min) [median (range)] 128 (77-212) 96 (75-198) <0.001²

Serum creatinine preoperative (μmol/L) [median (range)] 69 (44-92) 67 (42-106) 0.955²

Serum creatinine after one year (μmol/L) [median (range)] 100 (67-144) 100 (73-165) 0.757²

Serum creatinine after two years (μmol/L) [median (range)] 103 (66-144) 113 (86-178) 0.494²

ReCIPIent      

Delayed graft function 4 (6%) 2 (6%) 0.959¹

One-year graft survival³ 4/58 (94%) 1/23 (97%) 0.560³

Serum creatinine after one year (μmol/L) [median (range)] 116 (43-223) 124 (90-367) 0.051²

Serum creatinine after two years (μmol/L) [median (range)] 116 (61-410) 126 (93-309) 0.142²

Serum creatinine after three years (μmol/L) [median (range)] 124 (73-276) 138 (92-334) 0.103²

¹ χ2 test, ² Mann-Whitney U Test, ³ log rank
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two patients with a serosal laceration of the colon needed a single serosal bowel suture. An 
accidentally cut of the polar artery lesion was repaired successfully before implantation. The 
other intraoperative complication was a splenic capsule laceration because of traction and 
was treated successfully by application of a topical hemostatic agent (Floseal, Baxter Inter-
national, Deerfield, IL). The 1-year graft survival rate was 97% in the older group versus 94% 
in the younger group (P=0.560, log rank).

Quality of life

SF-36

Between groups analysis at different time points of the SF-36 QOL survey are given in Figure 
1 including mean dimension score in an age-matched healthy Dutch population. Quality of 
life was significantly decreased in the younger kidney donors in the dimension score mental 
health at week 1 (P=0.003) and in social functioning at 2 weeks (P=0.04), whereas they  
scored significantly higher in the dimension score of physical functioning preoperatively 
(P=0.002) at 12 weeks (P=0.045). Both groups did not differ in the other dimension scores 
(role emotional, role physical, bodily pain, general health perceptions, and vitality) at any 
moment in time. 

Within groups analysis comparing each postoperative endpoint with baseline showed 
that older and younger kidney donors scored significantly lower at 1 week when compared 
with baseline at all dimensions scores (P values ranged from <0.001 to 0.01) except for the 
dimension score mental health in older donors (P=0.285). At 2 weeks, physical functioning, 
role physical, bodily pain, vitality, social functioning, and role emotional (P values ranged 
from <0.001 to 0.01) were significantly lower than baseline values. At 1 month, physical 
functioning, role physical, bodily pain, vitality, social functioning, and role emotional 
(P values ranged from <0.001 to 0.01) were significantly lower than baseline values. At 3 
months, only role physical (P=0.008) and physical functioning and bodily pain in older do-
nors (P values ranged from 0.002 to 0.01) were still significantly lower than baseline values. 
At 6 and 12 months, all dimensions had returned to preoperative values. Between groups 
analysis comparing the SF-36 dimensions for the whole follow-up duration in total score 
showed differences in time in social functioning (P=0.047), and mental health (P=0.021).

MFI-20

Between groups analysis at different time points of the older and younger donor group 
could not detect any significant difference in MFI-20 score (Figure 2). 

Within groups analysis comparing each postoperative endpoint with baseline showed 
that older kidney donors scored significantly lower at 1 month all dimensions (P values 
ranged from <0.001 to 0.21) except for the dimension score mental fatigue (P=0.49). At 3, 6, 
and 12 months, all dimensions had returned to preoperative values. 
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Figure 1. Pre- and postoperative results as measured by SF-36 questionnaire (mean ± 2xSEM). The x-axis 
represents the time when the questionnaires were held. The broken lines (black = younger donors, grey 
= older donors) represents the mean dimension score in an age-matched healthy Dutch population. 
Asterisks indicate a significant difference between yonger and older group.
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Figure 2. Pre- and postoperative results as measured by the MFI-20 questionnaire (mean ± 2xSEM). The 
x-axis represents the time when the questionnaires were held. 
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Younger donors scored significantly lower at 1 month all dimensions (P values ranged 
from <0.001 to 0.29). At 3, 6, and 12 months, all dimensions had returned to preoperative 
values. Between groups analysis comparing the MFI-20 dimensions for the whole follow-up 
duration in total did not show any differences. 

Pain VAS scores

The between groups analysis at different time points of perioperative pain scoring are shown 
in Figure 3. On day 1, older donors had a significant lower postoperative pain score when 
at rest compared with the younger group (P=0.019). After day 1, there were no significant 
differences found between the younger and the older donor groups in pain VAS scores. 

Within groups analysis comparing each postoperative endpoint with baseline for pain 
scores at rest and while moving showed that older kidney donors during the first 2 weeks 
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scored significantly lower compared with baseline (P values ranged from <0.001 to 0.01). At 
1 month, pain scores had returned to preoperative values. 

However, within groups analysis showed that younger donors still differed at 1 month 
postoperatively compared with baseline (P=0.001). Between groups analysis for the whole 
follow-up duration in total score showed differences in time in pain VAS score at rest 
(P=0.002) in favor of the older donors.

dIsCussIon

We demonstrated no difference in donor and recipient surgical outcome in living kidney 
transplantation between old and young kidney donors. Although concern has been raised 
about the safety of donors16,17, our data show that the hand-assisted laparoscopic donor 
nephrectomy is a safe procedure for older donors. Surgical complication rates did not differ 
and no differences in the recipient’s 1-month posttransplantation serum creatinine, delayed 
graft function and 1-year graft survival between both groups were found. To study QOL we 
chose the validated Dutch translation of the SF-36 questionnaire of which information of 
age-controls of the Dutch population are available. Apart from small differences between 
the two groups, in general the QOL after operation in older donors at several time points 
is comparable with that in younger donors. The major decline in QOL in most dimensions 
occurred within the first month, with a gradual improvement thereafter. After 6 months, all 
items in different dimensions were at the preoperative level. As most of the initial differences 
were solitary findings in different nonrelated dimensions we interpret these differences as 
coincidental findings.

Most studies in which the donor’s QOL is evaluated report equivalent or better results 
if compared with healthy controls10,18-20. These results are in line with our findings and are 

Figure 3. Postoperative pain in rest and during moving as measured by VAS scores (mean ± 2xSEM). The 
x-axis represents the time in days after surgery. Asterisks indicate a significant difference.
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linked to the intense medical evaluation of potential living kidney donors, resulting in the 
selection of only healthy and motivated individuals21. 

Kidney donors frequently report postoperative fatigue. Therefore we included the MFI-20 
questionnaire in our analysis, as it is specifically developed to analyze fatigue. We could 
not detect any significant difference between older and younger donors. All our donors re-
turned to baseline at 3 months. Other studies using the full laparoscopic technique reported 
recovery times of 12 months. Further studies are necessary to investigate whether the differ-
ence in surgical technique and subsequent operation time can cause this disparity22.

In our series, older donors had lower pain scores at rest as well in the between groups 
analysis and the whole follow-up duration in total score. An explanation for this might be 
that the elderly patient experiences pain as a normal part of aging which is supported by 
several other studies23,24.

There is a relationship between the information the patient receives from the clinician and 
the experienced QoL25,26. Holzner et al. showed that 38% of the liver transplant patients felt 
that they had not been adequately or moderately been informed about the consequences of 
liver transplantation. These patients showed lower postoperative quality-of-life scores than 
patients with adequate information27. This illustrates the importance of investigating the 
agreement between the perceptions of health professionals and renal transplant candidates 
on QOL after renal transplantation. Therefore clinicians’ opinion on recovery may affect the 
QOL questionnaires of patients. Also patients own expectations of recovery time could have 
had an impact on their convalescence and QOL. Our method of informing kidney donors is 
standardized in our kidney donor protocol and is not adjusted for donor age. Therefore, we 
can exclude this potential bias in our results.

Although small solitary significant differences exist with respect to pain, social 
functioning, and mental health, older donors have in general similar surgical outcome and 
QOL when compared with younger donors. There is no need to exclude older donors in 
screening programs for transplantation.
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