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ABSTRACT
Objective: To compare the drop in eGFR after nephron-sparing surgery in T1 and T2 renal tumours.
Study Design: Descriptive study.
Place and Duration of Study: Department of Uro-oncology, Sindh Institute of Urology, and Transplantation Karachi, from
March 2020 to March 2021.
Methodology: Retrospective data were collected for all patients who underwent nephron-sparing surgery between 2014 to
2019. Eighty-seven patients were divided into two groups based on the T stage of renal tumours (T1 ≤7 cm and T2 >7 cm). The
outcomes of the two groups were compared such as eGFR, blood transfusion, hospital stay and complications.
Results: There was a higher drop in eGFR in T2 tumours when compared to T1 tumours at 1 year of follow-up. There were more
perioperative complications, higher blood transfusions and longer hospital stays for T2 tumours.
Conclusion: Nephron sparing surgery for T2 renal tumours carries lower eGFR preservation, higher blood transfusions and
complications when compared to T1 tumours. The indication for such extensive surgery should be individualized to speciﬁc
contexts only.
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INTRODUCTION
Nephron-sparing surgery or partial nephrectomy has been
shown to preserve long-term renal functions and protect against
harmful eﬀects of chronic kidney disease.1 Close assessment of
data makes it evident that partial nephrectomy is a trade-oﬀ
between short-term higher complications with long-term preservation of renal function.2 Nevertheless, this form of treatment
has gained popularity in the past few decades and the number of
procedures has increased substantially.3 This development is
not only driven by the quest to save precious nephrons but also
by simultaneous improvements in imaging and surgical tech4,5
niques.
The question about the limit of nephron-sparing surgery in terms
of size and complexity is yet to be answered. According to European urology guidelines, partial nephrectomy is the treatment of
choice for T1a tumours (≤ 4 cm) and is preferred for T1b tumours
6
(>4cm and ≤7 cm) though not the treatment of choice.
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The possibility of performing a partial nephrectomy is dictated
by size alone as mentioned above in the guideline statement.
However, the concept has now shifted to the overall complexity
of the tumour taking into consideration factors such as
proximity to the hilum and percent of the volume outside or
inside the renal tissue.7 This greater understanding and categorization of the anatomy of renal masses and improvement in
surgical technique translates into pushing the limits of partial
nephrectomy from T1a, to T1b and into T2 tumours.8-10
Although the procedure has been performed successfully in
large size tumours, the clinical utility has been questioned.10
With the increasing size of renal mass, the size of residual functioning tissue decreases. This tilts the trade-oﬀ between higher
complications and preservation of renal functions in the favour
of the former. The situation thus put into question the very core
rationale of performing partial nephrectomy in the ﬁrst place.
Why face complications if the preservation of renal functions is
not worth it?
With the increasing size of excised tissue and decreasing size of
residual functioning tissue, it is anticipated that the outcomes
might be compromised for larger size tumours. The objective of
this study was to compare the drop in eGFR after Nephron-sparing surgery in T1 and T2 renal tumours.
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Table I: Descriptive statistics of the groups.

Variables

Total
n = 87

T1 (≤7 cm)
n = 76

T2 (>7 cm)
n = 11

p-value

Age (years)

48.3 ± 12.4

48.62 ± 12.28

46.12 ± 14.15

0.548 a

Gender
Male
Female

64 (73.5%)
23 (26.4%)

56 (73.6%)
20 (26.3%)

8 (72.7%)
3 (27.2%)

0.946 b

Approach
Open
Robotic

72 (82.8%)
15 (17.2%)

63 (82.9%)
13 (17.1%)

8 (81.8%)
2 (18.2%)

0.930 b

Pathology
RCC, Clear cell
RCC, Papillary
RCC, Chromophobe
RCC, others
others

63 (72.4%)
8 (9.2%)
4 (4.6%)
2 (2.3%)
10 (11.4%)

58 (76.3%)
5 (6.57%)
3 (4%)
2 (2.63%)
8 (10.5%)

5 (45.4%)
3 (27.2%)
1 (9.1%)
0 (0)
2 (18.1%)

0.032 b
0.026 b
0.446 b
0.586 b
0.457 b

Margins Status
Negative
Positive

76 (87.3%)
11 (12.6%)

67 (88.2%)
9 (11.8%)

9 (81.8%)
2 (18.2%)

0.554 b

T1a, 31 (40.8%)
T1b, 45 (59.2%)

T2a, 5 (45.4%)
T2b, 6 (54.5%)

0.756 b

T substage
Nephrometry Score

7.17 ± 1.8

6.95 ± 1.6

8.73 ± 2.2

0.002 a

Nephrometry complexity
High
Intermediate
Low

10 (11.5%)
42 (48.3%)
35 (40.2)

4 (5.3%)
40 (52.6%)
32 (42.1%)

6 (54.5%)
2 (18.2%)
3 (27.3%)

0.001 b

(a) Test of signiﬁcance, student T-test; (b) Test of signiﬁcance, Chi-square.

METHODOLOGY
This retrospective descriptive study was conducted at the
department of uro-oncology, Sindh Institute of Urology and
transplantation between March 2020 and March 2021. All
patients who underwent nephron-sparing surgery from 2014
to 2019 and matched the inclusion criteria were included for
analysis while those who had a subsequent Radical nephrectomy after initial nephron-sparing surgery were excluded.
The patients were divided into two groups, the ﬁrst group
had tumours staged as T1, N o , M o i.e. size ≤ 7 cm and
conﬁned to the kidney while the second group had tumours
staged as T2, No, Mo i.e. size >7 cm and conﬁned to the
kidney. Both groups were compared for parameters that
include age, gender, surgical approach, pathology, eGFR (calculated from MDRD formula), ischemia time, hospital stay,
blood transfusion, surgical margins, complications and nephelometry score.
The data were analyzed using SPSS version 20 (SPSS: An IBM
Company, IBM Corporation, Armonk, NY, USA). The normality of
data was checked using Shapiro-Wilk and Kolmogorov–Smirnov
tests. Some of the normally distributed continuous variables
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such as age, nephrometry score, and eGFR, were expressed as
mean ± SD and compared using student t test. The non-normally distributed continuous variables such as ischemia time,
hospital stay and blood transfusion were expressed as median
(IQR) and compared using non-parametric Mann-Whitney U-test.
The categorical variables including gender, approach, margin
status, pathology, T-stage, complexity, complications and Grade
of complications were expressed as proportion and compared
using Chi-square test. A p-value of less than 0.05 was considered signiﬁcant.

RESULTS
A total of 87 patients were included in this study among
whom 76 (87.3%) were in the ﬁrst group i.e. T1 disease and
11 (12.6%) were in the second group i.e. T2 disease. The
two groups were signiﬁcantly diﬀerent from each other in
terms of complexity on R.E.N.A.L nephrometry score, 6.95 ±
1.6 vs. 8.73 ± 2.2 (p = 0.002) however they were
comparable in terms of gender, approach, pathology and
margin status. Among the outcome measures, the T2 group
had signiﬁcantly higher blood transfusion rates as compared
to T1 group (p = 0.023).
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Table II: Comparison of outcomes (T1 Vs T2).

Variables

Total
n = 87

T1 (≤7 cm)
n = 76

T2 (>7 cm)
n = 11

p-value

Pre-op GFR (ml/mins/1.73m2)

95.6 ± 32.2

95.6 ± 33.34

95.37 ± 24.28

0.980 a

2

73.3 ± 32.5

74.86 ± 33.71

63.32 ± 21.13

0.274

a

POD 2 GFR (ml/mins/1.73m )

2

74.9 ± 35.4

77.12 ± 36.68

60.46 ± 21.40

0.147

a

POD 3 GFR (ml/mins/1.73m2)

78.3 ± 33.2

79.87 ± 32.41

68.39 ± 38.91

0.313 a

1 year, GFR (ml/mins/1.73m )

2

69.0 ± 41.6

72.35 ± 41.47

46.58 ± 37.28

0.055

a

Ischemia time (mins)
Median (IQR)

15 (10-20)

15 (10.3 – 20.0)

14 (8.5 – 23)

0.278

c

Hospital Stay (days)
Median (IQR)

4 (3-5)

4 (3-5)

4 (3-7)

0.660

c

Blood transfusion (units)
Median (IQR)

2 (1-2.75)

2 (1-2)

3 (1.5 -5.0)

0.023 c

Complications
Yes
No

22 (25.3%)
65 (74.7%)

17 (22.4%)
59 (77.6%)

5 (45.5%)
6 (54.3%)

0.136 b

Grade of complication
Grade 1
Grade 2
Grade 3a
Grade 3b
Grade 4
Grade 5

4 (18.1%)
4 (18.1%)
4 (18.1%)
8 (36.3%)
1 (4.54%)
1 (4.54%)

3 (17.6%)
4 (23.5%)
2 (11.7%)
6 (35.9%)
1 (5.88%)
1 (5.88%)

1 (20%)
0
2 (40%)
2 (40%)
0
0

POD 1 GFR (ml/mins/1.73m )

0.146 b

(a) Test of signiﬁcance, student t-test; (b) Test of signiﬁcance, Chisquare; (c) Test of signiﬁcance, Mann-Whitney U-test.

The overall mean age of all patients was 48.3 ± 12.4 years
with 64 males (73.6%) and 23 females (26.4%, Table I). The
male to female ratio was 2.7: 1. The majority of patients
were operated through a retroperitoneal ﬂank incision 72
(82.8%) while the rest underwent trans-peritoneal robotic-assisted surgery 15 (17.2%).
The pathological evaluation of resected tissue was reported
as Renal cell carcinoma in 77 cases (88.5%) while the rest
were mostly benign tumours. Among all of the resections, a
positive surgical margin was reported in 11 (12.6%) of cases
(Table I). Some of the cases 21 (33.8%) were performed oﬀ
clamp i.e. at zero ischemia, while the median ischemia time
for on clamp cases was 15 (10-20) minutes. A higher percentage of complications were found in the T2 renal tumour
group, although not statistically signiﬁcant from the T1
group (Table II).
The groups were signiﬁcantly diﬀerent in terms of
complexity with mean nephrometry scores of 6.95 ± 1.6 and
8.73 ± 2.2 respectively (p=0.002). The renal functions were
measured with serum creatinine before and after surgery on
1st, 2nd, 3rd and most recent follow up (at least one year).

The two groups had a comparable eGFR before surgery (95.6
± 33.34 vs. 95.37 ± 24.28 mL/min/1.73m2) however after
the surgery the T1 group had a lower decline in eGFR
compared to the T2 group (72.35 ± 41.47 vs. 46.58 ± 37.28
mL/min/1.73m2, p =0.053), (24.6% vs. 48.8% Figure 1).
DISCUSSION
The core aim of performing nephron-sparing surgery or
partial nephrectomy is to preserve renal functions by saving
healthy nephrons in the ipsilateral renal unit. PN has been
shown to conserve renal functions as compared to Radical
nephrectomy in several studies.2,11-13 The way this preservation translates into a beneﬁt to the patient, is a matter of
debate. Some studies have shown that saving additional
nephrons leads to lower cardiovascular morbidity and
mortality.14,15 Others suggest that the need for renal replace16
ment therapy in the long term is reduced. However, the
reported advantage of overall survival is controversial. Most
of the available data is retrospective with some suggesting
no OS advantage and others showing an advantage over RN
and still more showing better OS for RN compared to PN.17-19
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Figure 1: Comparison of renal functions.

The available data on PN for T1 tumours is substantial to
make comparisons on various parameters with RN for the
same indication. However, for T2 tumours there is limited
available data for PN.8-10 Performing PN for T2 tumours is a
recent practice facilitated by improvement in imaging, surgical techniques and postoperative care. However, the utility
of such surgery is not well established and EUA guidelines
recommend individualization of such decisions in patients
with preexisting CKD only.6

inferior to those with T1 tumours. The median blood transfusion was signiﬁcantly higher in the T2 group 3.

To the best of authors’ knowledge, this is the ﬁrst study with
a direct comparison of the peri-operative outcomes of PN for
T1 and T2 tumours. The compared outcomes included eGFR,
ischemia time, blood transfusion, operative time, hospital
stay and complications in the two groups.

There were low numbers of T2 tumours included in the study
that might have aﬀected the results. Comorbid conditions
that aﬀect global renal functions after surgery were not
included in the analysis.

Since the comorbidities and split function of the contralateral kidneys were not included in the analysis, it is diﬃcult to
say that the decline in eGFR was purely due to higher loss of
nephrons in the second group or this group contained more
functionally impaired nephrons, to begin with. Jang et al.
compared RN and PN for T1b tumours (4-7 cm) and reported
a decline in eGFR of 11.1% in the PN group while our
patients with T2 tumours recorded a 48.8% decline in renal
functions.20
A retrospective comparison of PN and RN for T2 tumours
reported that the PN group had a lower decline in renal functions when compared to RN at the expense of higher complications.8 A meta-analysis of 21 case-control studies including
11204 patients with larger tumours i.e. T1b and T2
concluded that PN for T2 tumours is associated with higher
blood loss and complications with lower recurrence rate and
cancer-speciﬁc mortality in comparison to RN.9
The perioperative outcomes such as blood transfusion for T2
tumours undergoing partial nephrectomy are found to be
630

Surgical complications were recorded in 22 cases (25.2%)
with 45.4% occurring in the T2 group and 22.3% in the T1
group. The majority of these were grade 3b (9.1%) followed
by 4.5 % each of Grade 1, 2 and 3a according to Clavin-Dindo grade of complications. One patient died after
surgery due to an unknown cause (0.6%).

CONCLUSION
Nephron sparing surgery for T2 renal tumours carries lower
eGFR preservation, higher blood transfusion and complications
when compared to T1 tumours. The indication for such extensive surgery should be individualized to speciﬁc contexts only.
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