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Abstract

Background: Patients who undergo radical nephrectomy are considered as single kidney. In addition, most patients will develop
CKD due to reduced kidney function. In this study, we monitored and compared kidney function results in patients with kidney
tumors who had radical or partial nephrectomy.
Methods: This cross sectional study was conducted on 129 patients who were admitted to hospital from 2007 to 2012. There were
122 cases that had a radical nephrectomy and 7 patients who underwent a partial nephrectomy. The CKD was defined as eGFR < 60
mL/min/1.73m2 and the readings at the 1st, 3rd, and 5th year after the surgery were followed up.
Results: In the first year of the follow up, there were 0% and 19.2% (P = 0.3) of patients with eGFR < 60 ml/min/1.73m2 in the partial
and radical nephrectomy groups, respectively, which was not statically significant. However, it was increased to 63% (P = 0.05) at the
3rd year of follow up in the radical nephrectomy group and there was no new CKD reported in the partial nephrectomy patients. At
the end of the follow up, 14.3% and 71.3% of patients developed CKD (P = 0.003).
Conclusions: Radical nephrectomy is a risk factor for developing CKD. Therefore, radical nephrectomy should only be considered
if the size and location of the tumor are not suitable for a partial nephrectomy.
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1. Background

Renal cell carcinoma (RCC) is responsible for 2% - 3% of
all adult cancers and it has the highest mortality and mor-
bidity rate among common urologic cancers. All T1 tumors
were previously considered malignant and were treated by
radical nephrectomy. However, this view has been changed
in the past 2 decades (1).

Radical nephrectomy is still considered as a preferred
surgical procedure in patients with large localised RCC
(many of T2 tumours) or in limited numbers of T1 cases
where we are unable to save the kidney. Developing stage
3 CKD (eGFR < 60 mL/min/1.73m2) is more common fol-
lowing radical nephrectomy (65%) compared with par-
tial nephrectomy (20%). The risk of sever CKD (eGFR <
45 mL/min/1.73m2) after radical nephrectomy is 36% com-
pared to 5% following a partial nephrectomy. Different
studies showed adverse effects of CKD (2, 3). CKD man-
agement is a very important nephrology referral and cor-
rect management can prevent or minimise anaemia, bone

problems, and impotence in these patients. Many studies
showed that radical nephrectomy has favorable oncologic
outcomes, however, patients will be prone to CKD as well
as cardiovascular disease and their morbidity and mortal-
ity will be increased (2, 4-7).

The aim of this study was to monitor and compare kid-
ney function results in patients with kidney tumors who
had a radical or partial nephrectomy.

2. Methods

In this study, information related to patients with re-
nal tomors who were admitted to hospital between June
2007 and October 2012 were obtained. The tomor size,
stage and grade, pathology, as well as other demographics
were collected and recorded in the questionnaire. A kid-
ney function test was performed by measuring blood cre-
atinine test and subsequently calculating eGFR based on
MDRD [GFR (mL/min/1.73 m2) = 175× (Scr)-1.154 × (Age)-0.203 ×
(0.742 if female)× (1.212 if African American) (conventional
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units)] to evaluate the presence or absence of CKD (3, 8). 18
patients were excluded from the study since they passed
away due to either renal complications or other causes be-
fore the end of the study.

The duration between surgery and blood creatinin
measurement were considered as the follow up period.
However, the exact point of time at which eGFR were first
affected was not clear and it is possible that some patients
have had CKD before their status being assessed for the
study. Therefore, the relationship between different vari-
ables with the eGFR level should be considered with cau-
tion. However, it is possible to confidently assume that pa-
tients did not develop CKD within a 1 - 3 year follow up.

Data were analysed using the Chi-square, fisher exact
test, and t-test. When it was not possible to use the Chi-
square, the fisher test and P value were calculated.

3. Results

The patients were ranged between 3 to 96 years old and
the average range of age was 56.5 (± 15.9). There were 129
patients in total, (85 (65.9%) male and 44 (34.1%) female. 4
patients (3.6%) had eGFR < 60 before the surgery but their
eGFR were more than 60 in the follow up. There were 59 pa-
tients (53.1%) who had eGFR > 60 pre operation but the kid-
ney function deteriorated in the follow up and their eGFR
were recorded < 60 post operation. In general, there were
22 patients (19.9%) with lower eGFR before their operation
and 77 (69.4%) participants who developed CKD post oper-
ation (Table 1).

Table 1. eGFR Changes Before and After Operation

eGFR Before Operation, % Post Operartion, %

> 60 89 (80/1) 34 (30/6)

< 60 22 (19/9) 77 (69/4)

Total 111 (100) 111 (100)

The mean age among patients with eGFR < 60
mL/min/1.73m2 was 59.29, with 46.35 in the other group.
In patients who underwent partial nephrectomy, the
mean age was 45.29, while it was 57.19 with P = 0.054 in
radical nephrectomy patients, which was not statistically
significant.

In patients whose tumor size was less than 7 centime-
ters and had a radical nephrectomy, 66.7% had eGFR < 60
and it was 14.3% in partial nephrectomy group with signif-
icant P value of 0.01. eGFR of 82.9% of patients who had ≥
7 cm tumor and underwent radical surgery were less than
60 mL/min/1.73m2. Overall, 73.1% of patients with radical

surgery and 14.3% of partial nephrectomy group had CKD
(eGFR<60 mL/min/1.73m2) (Table 2).

In the one-year patient follow up, no one with partial
nephrectomy developed CKD, however, 19.2% of patients
developed CKD (P = 0.3). Results were similar in the 2nd
year of the follow up (P = 0.5). However, in the 3rd year
of the follow up, the percentage of CKD patients in radical
nephrectomy group was increased to 63% compared to 0%
in partial nephrectomy group with P value of 0.05 (Figure
1). There were 82%, 64%, 38%, 21%, and 3.8 of the total number
of nephrectomy patients in the first, second, third, fourth,
and fifth year of the follow up, respectively, who had eGFR >
60 mL/min/1.73m2. Patients who did not have enough num-
ber of follow-ups were excluded from the study.
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Figure 1. Number of Patients with No CKD in Partial and Radical Nephrectomy

Radical nephrectomy is less popular for small tumors,
and in order to avoid CKD, it should not be considered
until absolutely necessary. The main issue after radical
nephrectomy is the increased risk of CKD, then subsequent
cardiovascular morbidity, and total mortality, which has
been shown in different follow up studies after a radical
nephrectomy (9). In a study done on 662 patients with a
small single tumor and who underwent a partial nephrec-
tomy, 26% of patients had stage 3 CKD, however, 19.9% (22
patients) were related to CKD before the surgery. There-
fore it is important to assess patients for CKD before the
surgery in order to provide better observation and moni-
toring for patients with known CKD. Studies also showed
that this population differs from donor nephrectomy pop-
ulation (4, 10).

Ibrahim et al. (2009) followed up with 3698 partici-
pants who had a donor nephrectomy for 9 - 12 years and
showed that the risk of developing CKD in this population
was not different from the normal population and their
morbidity as well as mortality were less than patients who
underwent aradical nephrectomy due to a kidney tumor,
which were explained with the younger population age
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Table 2. Univariate Analysis of Risk Factors of New Onset eGFR Less Than 60

No. (%) GFR < 60 GFR > 60 P Value

Surgical type 0.003

Partial 7 (5) 1 (14/3) 6 (85/7)

Radical 104 (80/6) 76 (73/1) 28 (26/9)

Missing 18 (14/4)

Total 129 77 34

Sex 0.59

Male 71 (63/9) 48 (67/6) 23 (32.4)

Female 40 (36/1) 29 (72/5) 11 (27.5)

Total 111 77 34

Tumor size 0.02

< 7 70 43 (61/4) 27 (38/6)

≥ 7 41 34 (82/9) 7 (17/1)

Total 111 77 34

Pastmedical history 0.8

DM 6 (5/4) 5 (83/3) 1 (16/7)

HTN 20 (18) 15 (75) 5 (25)

DM + HTN 10 (9) 7 (70) 3 (30)

NO 75 (67/6) 50 (66/7) 25 (33/3)

Total 111 77 34

and lack of predisposing factors (10, 11).
In this study, 73 patients had kidney tumors of less than

7 cm and 3 patients (radical nephrectomy) were excluded
due to death. Radical nephrectomy was performed for 90%
(63) and 10% (7) had a partial nephrectomy. Having eGFR >
60 in 33.3% of the RN group compared to 85.7% in partial
nephrectomy indicates that many RN patients will suffer
from CKD.

Minato et al. studied 416 nephrectomy patients due to
kidney tumors in Japan and compared the decrease in the
kidney function of RN group with PN ones. They showed
that RC was an independent risk factor for CKD and par-
tial nephrectomy patients had experienced a minimal de-
crease in their kidney function, which was not statistically
significant (12).

Studies showed that RN increased the death risk
among patients’ compared to PN, 3, 4 and cardiovascular
mortalities were also increased (5, 6). It was also indicated
that patients who undergo RN are at higher risk of devel-
oping CKD (6).

In this study, we evaluated outcomes of 7 PN patients
and 104 RN cases. 18 patients from the RN group were ex-
cluded from the study due to death. The percentage of low
eGFR (< 60) were 14.3% and 73.1% in PN and RN patients, re-

spectively, which was statistically significant and this out-
come further confirms that RN patients are more prone
to develop CKD and studies also showed that they cardio-
vascular morbidity and mortality will be increased in this
group.

Death was one of the end points and an exclusion cri-
terion in this study. Therefore, 18 deaths were reported,
which were all among radical nephrectomy patients and
interestingly, there was no death reported in the PN group.
However, a larger population should be studied to accu-
rately assess CKD related morbidity and mortality.

There were some limitations in this study including
excluded patients for which we were unable to calculate
eGFR. The study population for partial nephrectomy was
very small and therefore results should be interpreted with
caution. This is also another indication that providing in-
formation for surgeons on CKD risks following RN should
be emphasized and therefor surgeons should be encour-
aged to consider partial nephrectomy where possible.

4. Conclusions

RN is a risk factor for CKD and kidney function should
be assessed in kidney tumor patients who are candidates
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for surgery. Radical nephrectomy should only be consid-
ered if the size and the location of the tumor are not suit-
able for a partial nephrectomy.
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