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Background: To overcome the organ shortage, a program to use kidney grafts after excision 

of a small renal tumor (tumor resected kidney [TRK]) was implemented in February 2007. All 

recipients were over 55 years old according to the selection criteria. The aim of this study is to 

assess the quality of life after kidney transplant in this cohort.

Methods: From February 2007 to July 2013, 27 patients received a kidney graft after excision 

of the small kidney tumor. All patients were given the modified 36-Item Short Form Survey 

(SF-36) questionnaire with additional information regarding concerns about tumor recurrence 

and whether they would choose TRK transplantation or prefer to stay on dialysis if they have 

an option again.

Results: Of them, 20 returned the completed questionnaire. There is no tumor recurrence on a 

mean follow-up of 38 months. The mean scores in all eight domains of the SF-36 were higher 

posttransplantation. The differences were statistically significant. Ninety-five percent of recipi-

ents would prefer to have TRK transplantation rather than remain on dialysis. Eighty percent of 

patients had no or minimal concerns regarding tumor recurrence.

Conclusion: The patients who had kidney transplantation by using the graft after excision of a 

small tumor have achieved excellent quality of life. It is an important alternative for the solution 

of organ shortage in kidney transplantation. The concern of tumor recurrence is minimal. Per-

forming a further study is worthwhile, with prospective data collection and a control group.
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Introduction
Kidney transplant is the best treatment for patients with end-stage renal failure (ESRF). 

The number of patients with ESRF and consequently the number of patients on the 

transplant waitlist is increasing.1 These patients have a poor quality of life (QoL) 

and are vulnerable to other medical complications. There is a significant improve-

ment to the health related quality of life (HRQoL) of end-stage renal disease patients 

posttransplantation.2–4 However, increase in the number of patients needing transplant 

outweighs the supply, leading to a shortage in the organs available. Alternate methods 

to increase the organ transplant pool have been explored including ABO incompat-

ibility and extended criteria and paired donor exchange.5–8 These are still inadequate 

to meet the demands.1

Restoring kidney grafts from patients who have a small renal cell carcinoma, which 

is excised ex vivo and then transplanted, is an alternate option. This method has been 

described previously but as far as we are aware of, our unit is the first to implement 

a formal program to use tumor resected kidneys (TRK) grafts.9,10 The details of this 
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program have been described previously.11 The aim of this 

study was to investigate the HRQoL and concerns patients 

had about recurrence of tumor.

Materials and methods
A cohort study was done between October 2007 and  December 

2012 on 27 patients who received a TRK graft. Appropriate 

ethics approval was obtained from the Human Research 

Ethic Committee of Sir Charles Gairdner Hospital. Written 

information was provided to all patients and written consent 

was obtained. Selection of tumor-excised kidney graft from a 

donor and potential candidate for acceptance of the graft has 

already been described.11 Briefly, the decision for radical or 

partial nephrectomy for a potential donor patient with a small 

renal mass is purely a discussion between the patient and his/

her treating urologist. The donor patient is fully informed that 

the kidney may be used for transplantation if radical nephrec-

tomy is considered. The transplant team is informed only after 

the decision for radical nephrectomy is made. The tumor size 

should be no more than 3 cm in diameter. Frozen section is 

routinely performed on the back table following excision of 

the tumor. The histopathology of the tumor is obtained, and 

it is ensured that the margin is clear prior to transplantation. 

The potential candidates for acceptance of the tumor-excised 

kidney are those aged over 60 years with comorbidities who 

are otherwise unlikely to be accepted for the usual deceased 

waiting list or patients who are running out of dialysis access. 

The potential candidates are fully informed of the nature of 

the tumor excised kidney graft and aware of the risk of tumor 

recurrence after transplantation prior to being listed on this 

special waiting list. Immunosuppression is a basic triple 

regimen that consists of steroids, mycophenolate mofetil, and 

tacrolimus or cyclosporin. Sirolimus is always considered 

for these recipients who are suitable. A modified 36-Item 

Short Form Survey (SF-36) questionnaire was sent out to 

all patients who have received tumor excised kidney graft. 

The SF-36 is a validated, standardized self-report measure of 

the HRQoL. It measures eight domains: physical function-

ing, role limitations as a result of physical health problems, 

bodily pain, general health, vitality, social functioning, role 

limitations as a result of emotional health problems, and 

mental health. Scores range from 0 to 100 in each domain, 

with a higher score indicating better function. Two summary 

scores are also derived from the eight domains: the physical 

health component and the mental health component scores. 

The SF-36 was modified based on this study. So each patient 

assessed their HRQoL before and after transplantation, their 

concerns regarding recurrence of tumor, and whether they 

would opt to have the transplant again or continue with dialysis 

if they had to start over again. Demographic data, dialysis 

vintage (duration of dialysis treatment prior to kidney trans-

plantation), level of concern regarding tumor recurrence, and 

the SF-36 scores were obtained. Twenty participants returned 

the completed questionnaire (91% response rate). Five patients 

were deceased (for reasons as summarized in Table 1). Two 

patients had migrated overseas and were lost to follow-up.

statistical analysis
All statistical analysis was performed using IBM SPSS 

Statistics Version 2.0 (SPSS Inc., Chicago, IL, USA), and 

P,0.05 indicates statistical significance. The pre- and post-

transplant scores were compared using the paired Wilcoxon 

signed-rank test. Pearson correlation test was done to analyze 

relationship to age, sex, and level of concern regarding tumor 

recurrence. Spearman correlation test was used to analyze 

the relationship to dialysis vintage.

Results
In this cohort of 27 patients, 5 patients died during follow-up 

(Table 1). Twenty patients completed the questionnaire for 

analysis. Fifty percent of the patients were men. Mean age 

was 64.3 years (range: 52–80 years). The mean follow-up 

duration was 38 months (range: 13–74 months). There have 

been no tumor recurrences in any of the patients. The mean 

scores for all eight domains of the SF-36 were higher post-

transplantation. The physical and mental component scores 

were also higher posttransplantation. The results are statisti-

cally significant (Tables 2 and 3). There was no significant 

correlation between age and any of the domain scores. Men 

appeared to have higher pretransplant scores for all domains 

except for bodily pain and emotional well-being. The correla-

tion scores were statistically significant. Posttransplant, the 

scores between men and women were more even but did not 

reach statistical significance. Eighty percent of patients had 

minimal or no concerns about tumor recurrence. Ninety-five 

percent of patients would have the transplant again rather than 

remain on dialysis. Patients who had less concerns regarding 

tumor recurrence had higher scores. However, this result 

did not reach statistical significance. Dialysis vintage was 

Table 1 The cause of recipient death after  tumor resected 
kidneys transplant

Cause of death Time posttransplant (months)

Patient 1 sepsis 5
Patient 2 sepsis 20
Patient 3 colonic carcinoma 46
Patient 4 sepsis 53
Patient 5 Myocardial infarction 65
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negatively correlated with both physical and mental scores 

posttransplantation, which was statistically significant for 

majority of the domains (Tables 4 and 5).

Discussion
The incidental finding of small renal lesions is increasing.12 

Although most are benign, differentiating benign from malig-

nant lesions is difficult.13 The choice of definitive treatment 

is between radical and partial nephrectomy. Although there 

is an increasing trend toward partial nephrectomy, radical 

nephrectomy is still significantly more common. In 2012, in 

Australia, there were 1,401 procedures performed for renal 

lesions less than 10 cm in size. Of these, 876 (63%) were radi-

cal nephrectomies.14 Although not all of these kidneys will be 

suitable as TRK grafts, it can be envisaged that a proportion 

of these, which would end up in the pathology laboratory 

otherwise, will be suitable for transplantation. A small renal 

cell carcinoma is less likely to have tumor recurrence and 

cause metastatic disease. There was no tumor recurrence 

encountered during median follow-up of 38 months. There-

fore, utilization of a small tumor-excised kidney graft could 

allow more elderly people, who are otherwise unlikely to be 

offered normal deceased donor, kidney transplant. However, 

care needs to be taken during selection of potential recipi-

ents and acceptance of the kidney graft with a small tumor. 

A further study with a large number of patients and longer 

follow-up is necessary to confirm the safety by using tumor 

excised kidney graft for transplantation.

Kidney transplant has undisputedly improved the QoL 

in patients with ESRF. In 2012, there were 1,080 patients 

on the transplant waitlist in Australia. Only 606 patients 

received a deceased donor kidney transplant. The average 

time that patients are on the waitlist for a deceased donor 

kidney transplant was 3.8 years.1 The TRK program was 

implemented to address some of the issues highlighted 

above. Our patients were predominantly elderly with medi-

cal comorbidities, and without the TRK graft, they would 

still be on dialysis.

In this cohort, the recipients are selected from elderly 

people who are on dialysis. Age did not appear to have any 

significant impact on the QoL scores in a previous study.15 

Although our study supports this, the age range in this 

study was possibly not wide enough to reflect a true result. 

There were also no significant differences between men and 

women in our study. Ogutmen et al2 found men to have better 

QoL than women. This could be due to cultural differences 

between the Australian and Middle Eastern populations. 

They postulated that Turkish women are thought to be more 

reliant on men and be confined to the house. In Australia, 

women are brought up to be as independent as men. This 

could account for the lack of difference in QoL between men 

and women in our study population. In addition, a limitation 

of this study was the small number of patients in the cohort. 

A recent study in France also found women to have decreased 

scores in HRQoL assessments. However, they did not offer 

any explanation for that observation.16

Table 2 Physical domain scores

Pretransplant Posttransplant P-value

Physical function 40.5±28.05 65.5±33.67 0.005
Role limitation due  
to physical health

10.0±22.06 55±42.61 0.000

Pain 53.88±28.51 71±27.55 0.046
general health 32.5±20.99 66.45±24.40 0.000
Physical component  
score

34.22±19.73 64.49±28.87 0.002

Note: Data is mean ± standard deviation. scores range from 0 to 100 in each 
domain, with a higher score indicating better function.

Table 3 Mental domain scores

Pretransplant Posttransplant P-value

energy 29.75±21.30 67.25±27.31 0.001
Role limitation mental  
health

36.67±43.12 75.0±38.8 0.008

emotional well-being 63.8±20.99 80.2±17.63 0.004
social function 44.88±24.85 73.0±24.89 0.002
Mental component  
score

43.77±21.02 73.86±23.24 0.000

Note: Data is mean ± standard deviation. scores range from 0 to 100 in each 
domain, with a higher score indicating better function.

Table 4 Physical domain scores with duration of pretransplant 
dialysis

Pretransplant Posttransplant

Physical function 0.00 -0.47
Role limitation physical health -0.22 -0.47
Pain 0.29 -0.25
general health 0.18 -0.53
Physical component score 0.15 -0.52

Notes: Patients who are on dialysis for longer have lower scores. Bold figures 
indicate statistically significant Spearman correlation coefficient values. Scores range 
from 0 to 1 in each domain, with a higher score indicating better function.

Table 5 Mental domain scores with duration of pretransplant 
dialysis

Pretransplant Posttransplant

energy 0.23 -0.54
Role limitation mental health 0.05 -0.35
emotional well-being 0.14 -0.22
social function 0.23 -0.17
Mental component score 0.17 -0.36

Notes: Patients who are on dialysis for longer have lower scores. Bold figures 
indicate statistically significant Spearman correlation coefficient values. Scores range 
from 0 to 1 in each domain, with a higher score indicating better function.
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Not surprisingly, dialysis vintage was associated with 

worse scores for both physical and mental domains. Most 

of the physical domains and the energy component of the 

mental domains were statistically significant. The QoL has 

significantly improved after kidney transplantation and after 

the patient was off the dialysis. In particular, some of these 

recipients had never met the criteria for usual deceased wait-

ing list. TRK grafting provides an opportunity for them to 

have kidney transplantation. Other studies have also found 

dialysis vintage to be associated with worse outcomes post-

transplantation. Overbeck et al3 found that patients on the 

transplant waitlist for longer than 3 years had lower social 

functioning and support. They hypothesized that this could 

be due to loss of relationships and being more isolated. It is 

possible that patients on dialysis for longer duration are more 

depressed, and hence the general chronicity of their illness 

would cause them to have lower QoL scores.17 Prevalence 

of depression in transplant patients can be up to 76.5%.18 

Patients may also have expectations that are not met by the 

transplantation.19

Patients with higher level of concern regarding tumor 

recurrence had worse HRQoL scores. This was not statisti-

cally significant. These patients could have restricted their 

social interactions as a result of their concerns. One patient 

addressed his willingness to be on dialysis if he had an option 

again as a result of his bad experience with the immunosup-

pressive agents, but he has expressed no concern of tumor 

recurrence. Most patients had minimal or no concerns regard-

ing tumor recurrence. In our cohort, the follow-up range 

was from 13 to 74 months, and no tumor recurrences have 

occurred to date. All these patients are still under regular 

surveillance by our protocol.

This study has demonstrated that, in elderly people, the 

QoL has improved after kidney transplantation by utiliza-

tion of a small tumor excised kidney graft. As selection 

criteria indicated, these recipients are otherwise unlikely to 

be offered kidney transplantation. The risk of tumor recur-

rence is minimal for a small renal carcinoma (#3 cm). The 

recipients have almost no concern of tumor recurrence in the 

questionnaire survey. The limitation of this study is obvious 

as it is of a retrospective nature. The study cohort only had a 

small group of patients with limited follow-up time. Further 

study is necessary to continue the follow-up of these patients 

and extend the study cohort.

Conclusion
In conclusion, this study has shown that the patient’s QoL 

has improved significantly after kidney transplantation. 

There is almost no concern of tumor recurrence among 

these recipients. The limitations of our study are that first, 

we had a small cohort of patients. The study also relied on 

patient’s ability to recall their QoL retrospectively. Despite 

the small number of patients, our results clearly show an 

 improvement in the QoL of these patients posttransplant. 

HRQoL is emerging as an important outcome measure in 

assessing the success of organ transplantation. The patients 

in this study form a unique cohort, which to our knowledge 

has not been studied before. We hope to do a prospective 

study on a larger cohort in the future.
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