REVIEW
Partial Versus Radical Nephrectomy in Patients with Renal Cell Carcinoma: A Systematic Review and
Meta-analysis
Yong Yang*
Purpose: Radical nephrectomy (RN) and partial nephrectomy (PN) are widely used for early-stage renal cell carcinoma (RCC). However, the results were inconsistent while comparing the efficiency of RN and PN. This study
aimed to assess the perioperative effectiveness of RN and PN for treating RCC.
Material and Methods: PubMed, Embase, and the Cochrane Library electronic database were searched for studies on adults with RCC comparing RN and PN published until September 2019. The perioperative efficacy and
safety outcomes were calculated using odds ratio (OR) and standard mean difference (SMD) with 95% confidence
intervals (CIs) for dichotomous and continuous data, respectively. Subgroup analysis were conducted based on
tumor stage and surgery methods for evaluation of the treatment effect on specific subsets.
Results: A total of 23 studies involving 30,018 patients with RCC were included in this meta-analysis. Notably,
RCC treated with PN was associated with low incidences of hospital mortality (OR: 0.58; 95% CI: 0.38–0.89; P
= 0.013) and reoperation rate (OR: 0.74; 95% CI: 0.58–0.95; P = 0.016) as compared to RN. However, PN was
associated with an increased risk of overall postoperative complications (OR: 1.40; 95% CI: 1.17–1.68, P < 0.001),
postoperative hemorrhagic complications (OR: 1.92; 95% CI: 1.28–2.87, P = 0.002), and urinary fistula (OR:
17.65; 95% CI: 5.35–58.30, P < 0.001) as compared to RN.
Conclusion: These findings suggested that PN was associated with lower incidences of hospital mortality and
reoperation rate, whereas RN was associated with fewer complications.
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INTRODUCTION

R

enal cell carcinoma (RCC) is the third most common urological cancer, accounting for 2–3% of
cancer-related deaths in adults(1,2). The incidence of
RCC increases with age, maximal at 70 years of age,
and 2-fold more prevalent in men than women(3,4).
The predisposing factors of RCC include age, gender,
smoke, excessive weight, long-term dialysis, hereditary
factor, and exposure to hazardous materials (cadmium,
benzene, trichloroethylene, and asbestos)(5-7).
Surgical removal is regarded as the standard treatment for patients with RCC, as the tumor is resistant to
chemotherapy and radiotherapy(8,9). Radical nephrectomy (RN) removes the affected kidney within Gerota’s
fascia, including the ipsilateral adrenal gland and regional lymph nodes, which is still the gold standard for
treating RCC (10,11). However, whether nephron-sparing
surgery, termed as partial nephrectomy (PN), is an ideal
alternative to RN is yet a controversy. PN is a feasible
organ-preserving approach that avoids unnecessary loss
of a viable kidney, especially in the case of small renal
tumors with diameter ≤ 4 cm (stage T1a) and normal
contralateral kidney(12,13). RN and PN were both recommended according to the NCCN Guidelines for patients
with RCC in the T1b stage(14). Therefore, selection of
the surgical technique is yet controversial, especially in
patients with RCC in the T1b stage(15,16).
Although various treatment guidelines were available on RCC, a majority were based on personal ex-

perience(17,18). Previous meta-analyses analyzed the
differences in clinical outcomes between RN and PN,
including overall mortality, cancer-related mortality,
and incidence of renal failure(19-24). Nevertheless, potential limitations are also presented. First, previous
meta-analyses discussed several surgical methods or
provided a qualitative comparison between RN and PN;
however, the direct quantitative comparison of RN with
PN was not included. Second, the impact of tumor stage
on clinical outcomes was neglected. Third, previous
studies primarily focused on mortality, while the perioperative side-effects were not summarized. Thus, the
present study aimed to provide comprehensive results
for the treatment strategies of RN and PN in patients
with RCC.

MATERIALS AND METHODS
Search strategy and selection criteria

This review was conducted and reported according to
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Statement issued in 2009(25) (Checklist S1). PubMed, Embase, and Cochrane Library electronic database were systematically searched for studies published until September 2019. “Nephrectomy,”
“kidney neoplasms,” “renal cell carcinoma*,” “renal
mass*,” “renal tumor*,” and “renal cancer*” were used
as core search terms. The reference lists of all relevant
original and review articles were searched manually to
identify additional eligible studies.

Department of Urology, The Ninth Hospital of Xi'an, Xi'an, 710016, Shanxi, China
*Correspondence: Department of Urology, The Ninth Hospital of Xi'an, Xi'an, 710054, China.
Tel: +86-13571976611. Fax: +86-21-57643271. Email: yangyong_2016@sina.com.
Received May 2019 & Accepted December 2019
Urology Journal/Vol 17 No. 2/ March-April 2020/ pp. 109-117. [DOI: 10.22037/uj.v0i0.5358]

Partial vs. radical nephrectomy for RCC-Yang et al.
Table 1. Characteristics of included studies.
Author		
Design
Region Study
(year)				period

No. of
patients

Mean age Male (%)
(years)		

Criteria for
kidney lesions

TNM

Compared Operation Perioperative
surgical arms
outcomes

JADAD or NOS

Butler (1995) [36] Retrospective USA
1975–1992 88
62
61
Solitary (<4 cm) T1a
Open PN
Open
LOS, IT, OC, PO severe
								unilateral RCCs
(n = 46)		
hemorrhage, incidence of
5
										vs. open RN		urinary fistula, spleen
										(n = 42)		
damage, reoperation,
												ARF, sCr levels
Indudhara (1997) [37] Retrospective UK
1989–1995 106
45
65
Solitary (<5 cm) T1
Open PN
Open
Blood loss, LOS, mean
6
								RCCs		
(n = 35) 		
PO sCr levels, incidence of
										vs. open RN 		
urinary fistula, PO
										(n = 71)		severe hemorrhage, CC, ARF
Uzzo (1999) [38]
Retrospective USA
1991–1995 80
Median:
65
Solitary (<4 cm) T1a
Open PN
Open
OC, LOS		
6
						67.1 (RN) 		
unilateral RCCs
(n = 52) vs.
						vs. 61.5 (NSS)			
open RN (n = 28)			 		
Corman (2000) [39] Prospective USA
1991–1998 1885
62
98
Heterogeneous NA
Open PN
Open
30-day mortality,
8
								RCCs		(n = 512) vs.		
OC, ARF, PO
										open RN (n = 1373)
severe hemorrhage,
												LOS, mean PO sCr levels
Shekarrizet al. (2002) Retrospective USA
1991–1997 120
64
NA
Solitary (<7 cm) T1
Open PN
Open
LOS, OC, incidence
7
[40]								unilateral RCCs
(n = 60) 		
of urinary fistula,
										vs. open RN (n = 60)
IT, blood loss
Kim (2003) [41]
Retrospective USA
1998–2002 114
58
65
Solitary (<4.5 cm) T1
LPN (n = 79) ) MIPN
IT, ARF, spleen damage,
6
								unilateral RCCs
vs. LRN (n = 35
OC, LOS, mean PO sCr levels
Stephenson (2004) Retrospective USA
1995–2002 1049
62
NA
Renal cortical NA
Open PN
Open
OC, 30-day mortality,
7
[42]								neoplasm		
(n = 361)		
incidence of urinary fistula,
										vs. open RN (n = 688)
ARF, PO severe hemorrhage,		
												LOS, reoperation, mean PO sCr levels, CC
Van Poppel (2007) RCT
Multicenter 1992–2003 541
NA
67
Solitary
T1
Open PN
Open
PO severe hemorrhage,
3^
[43]								(<5 cm) 		
(n = 268) 		
incidence of urinary fistula,
								T1–T2N0M0 RCCs
vs. open RN (n = 273)
pleural damage,
												spleen damage, reoperation
Miller (2008) [44] Retrospective USA
1991–2002 10123
75
62
RCCs
NA
Open PN
Open
CC		
7
										(n = 763) vs.
										open RN (n = 10123)
Gratzke (2009) [45] Prospective Switzerland January–
81
61
64
T1–T2 RCCs NA
Open PN
Open
				December 2005					(n = 44) vs. 		
										open RN (n = 37)

LOS, 30-day mortality,
7
ARF, IT, PO severe
hemorrhage, reoperation			

Simmons (2009)
Retrospective USA
2001–2005 110
63
59
T1b–T3N0M0 NA
[46]								RCCs		

OC, PO mean sCr levels

LRN (n = 75) MIPN
vs LPN (n = 35)

5

Roos (2010) [47]
Retrospective Germany 1981–2007 166
Range:
57
> 4 cm RCCs T1a
Open PN
Open
OC, CC, incidence
6
						23-84				(n = 69) 		
of urinary fistula,
										vs. open RN		
IT, spleen damage			
										(n = 97)
										
Lowrance (2010)
Retrospective USA
2000–2008 1712
NA
62
<7 cm RCCs
T1
Mixed PN
Mix
OC, in-hospital mortality
6
[48]										(n = 1061) vs.
										mixed RN (n = 651)
Sun (2012) [49]
Retrospective Canada 1988–2005 1680
72
59
T1aN0M0 RCCs T1a
Open PN
Open
ARF		
8
		matched								(n = 840)
										vs. open RN
										(n = 840)
Becker (2014)*[50] Retrospective Canada 1992–2005 1223
>66
53
T1N0M0 RCCs T1
LRN
MIPN
PO severe hemorrhage,
7
										(n = 1066) 		
ARF, CC, 30-day mortality
										vs. LPN			
Liu (2014) [51]
Retrospective USA
2005–2011 8361
61
NA
RCCs
NA
(n = 157)
Mix
IT, ARF, CC, 30-day
7
										MIRN (n = 3014)
mortality, reoperation
										vs. MIPN (n = 1439);
										Open RN (n = 2445)
										vs. open PN (n = 1463)		
Hadjipavlou (2015) Prospective UK
January–
1768
62
61
T1 RCCs
T1
Mixed RN
Mix
OC, IT		
8
[52]				December 2012					(n = 1082) vs.
										mixed PN (n = 686)			
Cai (2018) [53]
Retrospective China
2005-2012 199
54
64
solitary tumor T1b
LRN (n = 160) MIPN
Overall survival
6
								with a maximum
vs. LPN (n = 39)
								diameter of 4.0 to 7.0 cm
Rinott Mizrahi (2018) Retrospective Israel
2012-2017 29
65
83
T2 RCC
T2
LRN (n = 16) MIPN
OC		
5
[54]										vs. LPN (n = 13)
Reix (2018) [55]
Retrospective France
2000-2014 267
60
67
localized RCC T2a
Mixed RN
Mix
Overall survival
6
								stage cT2a (7.1—10 cm) (n = 176)
										vs. mixed PN (n = 91)		
Janssen (2018) [56] Retrospective Germany 1980-2010 123
61
65
Large (>7cm) T1b-T3 Open RN
Open
Overall survival
6
								clear cell RCC
(n = 105) vs.
										open PN (n = 18)
de Saint Aubert
Retrospective France
2000-2013 130
58
63
Large (>7cm) T2
Mixed RN
Mix
OC, hemorrhage,
7
(2018) [57]							RCC		
(n = 81)		
hospital stay, ARF
										vs. mixed PN (n = 49)			
Yang (2018) [58]
Retrospective China
2014-2017 63
58
54
Clinical T1
T1
LRN (n = 38) MIPN
OC		
5
								Renal Hilar Tumor
vs. LPN (n = 25)

Abbreviations: ARF, acute renal failure; CC, cardiovascular complications; IT, intraoperative transfusion; LOS, length of stay; MIPN,
minimally invasive PN; NSS, nephron-sparing surgery; OC, overall complications; PN, partial nephrectomy; PO, postoperative; RCC,
renal cell carcinoma; RN, radical nephrectomy; sCr, serum creatinine
*Data on open PN vs laparoscopic RN were discarded
^using JADAD scale
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Table 2. Subgroup analyses according to tumor stage and surgery methods
Outcome

Subgroup

No. of studies

OR or SMD and 95% CI P value

Hospital mortality T1
6		
1.11 (0.52-2.33)
0.792
Other 		5		0.46 (0.29-0.73)
0.001
Open		6		0.45 (0.26-0.78)
0.005
MIPN		3		0.91 (0.37-2.24)
0.844
Mixed		3		0.69 (0.30-1.59)
0.378
Overall postoperative T1
9		
1.46 (1.19-1.79)
< 0.001
complications
Other 		5		1.38 (0.95-2.00)
0.094
Open		6		1.20 (0.99-1.47)
0.066
MIPN		5		1.17 (0.72-1.89)
0.536
Mixed		3		1.73 (1.29-2.33)
< 0.001
Postoperative
T1
4		
2.25 (1.44-3.50)
< 0.001
hemorrhagic complications
Other 		4		1.73 (0.65-4.60)
0.275
Open		6		1.71 (1.00-2.90)
0.048
MIPN		1		2.20 (1.15-4.20)
0.017
Mixed		1		12.27 (0.62-242.79)
0.100
Cardiovascular
T1
3		0.48 (0.07-3.20)
0.450
complications
Other 		3		1.02 (0.92-1.12)
0.766
Open		5		1.00 (0.82-1.22)
0.968
MIPN		2		0.89 (0.43-1.84)
0.746
Mixed		 0		 Acute renal failure T1
5		
1.25 (0.55-2.86)
0.596
Other 		5		0.78 (0.36-1.66)
0.518
Open		7		0.87 (0.58-1.32)
0.510
MIPN		3		0.72 (0.10-4.96)
0.737
Mixed		1		0.51 (0.05-5.16)
0.568
Spleen damage
T1
4		
0.41 (0.10-1.72)
0.224
Other 		 0		 Open		3		0.31 (0.06-1.52)
0.148
MIPN		1		1.36 (0.05-35.53)
0.853
Mixed		 0		 Reoperation
T1
2		1.50 (0.59-3.85)
0.396
Other 		3		0.71 (0.55-0.91)
0.006
Open		5		0.85 (0.49-1.47)
0.568
MIPN		1		0.74 (0.49-1.13)
0.162
Mixed		0		-		Urinary fistula
T1
5		
12.55 (3.35-47.00)
< 0.001
Other 		1		82.66 (4.98-1371.41)
0.002
Open		6		17.65 (5.35-58.30)
<0.001
MIPN		0		-		Mixed		0		-		Hospital stay
T1
2		
0.06 (-0.21 to 0.33)
0.671
Other 		
3		
0.04 (-0.05 to 0.13)
0.411
Open		
4		
0.05 (-0.04 to 0.14)
0.316
MIPN		 0		 Mixed		
1		
-0.04 (-0.39 to 0.31)
0.825
Intraoperative
T1
4		1.05 (0.60-1.82)
0.866
blood transfusion
Other 		
3		
0.75 (0.46-1.25)
0.272
Open		5		1.04 (0.55-1.99)
0.895
MIPN		2		0.70 (0.53-0.94)
0.017
Mixed		1		0.81 (0.45-1.44)
0.475
Mean		
T1
2		
-0.41 (-2.00 to 1.18)
0.613
postoperative sCr
Other 		
2		
-0.01 (-0.11 to 0.09)
0.849
Open		
2		
0.14 (-0.25 to 0.53)
0.476
MIPN		
2		
-0.61 (-1.80 to 0.59)
0.319
Mixed		0		-		-

The literature search was undertaken by two reviewers
independently, and any inconsistencies were settled by
the primary author (Yong Yang) until a consensus was
reached. The study was eligible for inclusion if the following criteria were fulfilled: (1) study with retrospective/prospective cohort or randomized/non-randomized
controlled design; (2) study investigating RN versus PN
in patients with RCC; (3) outcomes including one of
the following: hospital mortality, overall postoperative
complications, postoperative hemorrhagic complications, cardiovascular complications, acute renal failure
(ARF), spleen damage, reoperation, urinary fistula, intraoperative blood transfusion, hospital stay, and mean
postoperative sCr. All studies describing patients with

Heterogeneity (%)

P for heterogeneity

0.0		
0.558
28.3		0.223
24.7		0.249
37.3		0.203
3.8		0.354
25.6		
0.200
50.7		0.088
0.0		0.706
53.2		0.058
48.6		0.143
0.0		
0.555
27.0		0.250
14.1		0.324
-		-		76.2		0.015
0.0		0.773
46.2		0.098
8.7		0.295
49.8		
0.093
58.2		0.035
34.4		0.165
80.9		0.005
-		0.0		
0.769
0.0		0.783
-		0.0		0.320
0.0		0.657
18.6		0.296
-		-		0.0		
0.981
-		0.0		0.871
-		-		0.0		
0.620
0.0		
0.805
0.0		
0.923
-		
31.1		0.214
86.8		
< 0.001
84.0		< 0.001
0.0		0.801
-		96.4		
< 0.001
0.0		
0.962
70.5		
0.066
94.0		
< 0.001
-		-

other diseases or lacking the direct comparison of RN
and PN were excluded.

Data collection and quality assessment

Two reviewers independently extracted all data; the
discrepancies were resolved after consulting with the
primary author (Yong Yang). The following items
were extracted from the included studies: first author’s
name, design, region, study period, number of patients,
mean age, the percentage of males, criteria for kidney
lesions, TNM stages, compared surgical arms, operation types, and perioperative outcomes. The following
outcomes were evaluated: hospital mortality, overall
Vol 17 No 02 March-April 2020 111
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Figure 1. Schematic representation. Preferred Reporting Items for
Systematic Reviews and meta-Analysis flow diagram.
Figure 2. A:PN vs. RN on the risk of in-hospital mortality; B: PN
vs. RN on the risk of overall postoperative complications; C: PN
vs. RN on the risk of postoperative hemorrhagic complications

postoperative complications, postoperative hemorrhagic complications, cardiovascular complications, ARF,
spleen damage, reoperation, urinary fistula, intraoperative blood transfusion, hospital stay, and mean postoperative sCr. The quality of randomized controlled trial
was assessed using JADAD scale, which was based
on randomization, blinding, allocation concealment,
withdrawals and dropouts, and use of intention-to-treat
analysis(26). Then, the quality of prospective or retrospective observational studies was evaluated using the
Newcastle–Ottawa Scale (NOS), which was based on
the following three subscales: selection (4 items), comparability (1 item), and outcome (3 items)(27).
Statistical analysis
An inverse variance method was used to pool the continuous data, and the results were presented as standard
mean difference (SMD) with 95% confidence intervals (CIs). The results were presented as the odds ratio
(OR) with 95% CIs for dichotomous data as most of
the included studies consisted of retrospective cohorts.
Given the lower prevalence of investigated outcomes,
the relative risk could be considered as equivalent to
OR. The pooled results were further evaluated using
the random-effects model(28,29). The statistical heterogeneity was assessed with the I2 test, and I2 > 50% was
considered as significant heterogeneity(30). A sensitivity analysis assessed the influence of a single study on
overall ORs and SMDs(31). The subgroup analysis for
the investigated outcomes was performed according to
the tumor TNM stage (T1 stage or other) and surgical
procedures (open, minimally invasive PN procedure, or
mixed). Funnel plots were used for assessing the publication bias; the Begg–Mazumdar(32) and Egger tests (33,34)
evaluated the publication bias quantitatively. The trimand-fill method was used to correct the publication bias
if necessary(35). All tests were two-tailed, and a P-value
< 0.05 was considered as statistically significant. STATA software (Version 12.0; StataCorp, TX, USA) was
used to analyze the data.
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RESULTS

This meta-analysis yielded 1,561 studies after removing duplications, of which, 23 assessing 30,018 patients
were included in the systematic review (Figure 1)(36-58).
1/23 was a randomized controlled trial (RCT) design
(43)
, 3/23 had a prospective study design(39,45,52), and the
remaining had a retrospective design. The RCT was a
multicenter clinical study; however, blinding was not
employed to conceal the intervener and/or the assessor(43) (Table 1). Moreover, the quality of remaining
observational studies were assessed using the NOS; 3
studies had 8 stars, 7 had 7 stars, 8 had 6 stars, and the
remaining 4 had 5 stars.
The summary results of the treatment effects between
RN and PN are presented in Figures 2–5. The meta-analysis revealed that PN had a significantly lower
hospital mortality (OR: 0.58; 95% CI: 0.38–0.89; P =
0.013; unimportant heterogeneity) and reoperation rate
(OR: 0.74; 95% CI: 0.58–0.95; P = 0.016; no evidence
of heterogeneity) as compared to RN after pooling the
results. However, patients treated with PN were associated with a greater risk of overall postoperative complications (OR: 1.40; 95% CI: 1.17–1.68, P < 0.001;
moderate heterogeneity), postoperative hemorrhagic complications (OR: 1.92; 95% CI: 1.28–2.87, P =
0.002; unimportant heterogeneity), and urinary fistula
(OR: 17.65; 95% CI: 5.35–58.30, P < 0.001; no evidence of heterogeneity) as compared to RN. Finally,
no significant differences were detected between PN
and RN with respect to the outcomes of cardiovascular complications (OR: 0.99; 95% CI: 0.83–1.19, P =
0.932; moderate heterogeneity), ARF (OR: 0.91; 95%
CI: 0.57–1.43, P = 0.675; significant heterogeneity), spleen damage (OR: 0.41; 95% CI: 0.10–1.72, P
= 0.224; no evidence of heterogeneity), intraoperative
blood transfusion (OR: 0.87; 95% CI: 0.59–1.28, P =
0.475; significant heterogeneity), hospital stay (SMD:
0.04; 95% CI: -0.05 to 0.13; P = 0.360; no evidence
of heterogeneity), and mean postoperative sCr (SMD:
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Figure 3. A: PN vs. RN on the risk of cardiovascular complications; B: PN vs. RN on the risk of acute renal failure

Figure 5. A: PN vs. RN on the incidence of intraoperative blood
transfusion; B:. PN vs. RN on hospital stay and mean postoperative
sCr

-0.20; 95% CI: -0.72 to 0.33, P = 0.462; significant heterogeneity). The results of sensitivity analysis indicated
that the overall pooled ORs and SMDs were not affected by sequential exclusion of individual study except

hospital mortality and reoperation rate (Supplemental
Figure 1).
The summary results for subgroup analyses are shown
in Table 2. First, we noted that PN was associated with
a reduced risk of hospital mortality if the included patients exhibited other stage of tumor and underwent an
open procedure. Second, the risk of overall postoperative complications was significantly increased in T1
stage tumor patients or received mixed PN. Third, PN
was associated with an increased risk of postoperative
hemorrhagic complications than RN when patients with
T1 stage tumor used open or minimally invasive PN
procedure. Fourth, stratified results for cardiovascular
complications, ARF, spleen damage, urinary fistula,
hospital stay, and mean postoperative sCr were consistent with the overall analyses. Fifth, the rate of reoperation in PN was significantly lower than RN in patients
with the other tumor stage. Finally, the incidence of
intraoperative blood transfusion in the PN group was
lower than that in the RN group when minimally invasive PN procedure was carried out.
The putative publication bias was examined in various
results and was found only in the results of urinary fistula (Begg test, P = 0.060; Egger test, P = 0.034; Supplemental Figure 2). These results remained unaltered
after trim-and-fill correction (OR: 2.87; 95% CI: 1.68–
4.07; P < 0.001).

DISCUSSION

Figure 4. PN vs. RN on the risk of spleen damage, reoperation,
and urinary fistula

RN and PN used for treating RCC were analyzed in this
study; 23 articles that fulfilled the inclusion criteria,
comprising of 30,018 patients, were included. The present findings of this study demonstrated relatively fewer
overall and hemorrhagic complications in RN, while
PN had a lower hospital mortality, and reoperation.
In a previous meta-analysis, Manikandan et al. first
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compared the PN and RN in patients with RCC with
clinical outcomes including survival rate, recurrence,
and metastasis. The disease-specific survival rate (P
= 0.001) and incidence of metastasis (P < 0.050) were
found to be significantly enhanced in the PN group;
however, no significant difference was found regarding recurrence (P = 0.220). They also demonstrated that
the efficacy of PN was similar to that of RN in patients
with renal cell tumors up to 4 cm in diameter. However,
this study did not discuss the perioperative complications and analyze the differences among variances of
patients in the TNM stage(24). A meta-analysis conducted by Deng et al. contained 13 retrospective studies
encompassing 2,906 patients with large (> 7 cm) renal
tumors. The study speculated that PN was associated
with improved OS and preserved renal function, and
was also accompanied by high risk of surgical complications than RN(59). MacLennan et al. comprehensively analyzed the laparoscopic approach, open surgery,
robot-assisted surgery, and radiofrequency surgery for
RCC treatment. The study considered that PN either
showed an equivalent or better survival of RCC patients
with tumors < 4 cm in diameter, while open surgery and
laparoscopic approach achieved an equivalent survival
for either RN or PN. Therefore, localized PN would be
ideally managed in patients with RCC in the T1a stage,
which was better in the preservation of renal function
and quality of life (QOL) as compared to RN. However,
these studies primarily focused on the qualitative comparison of RN and PN, while the quantitative results
were not illustrated. Furthermore, the summary results
of perioperative complications were less described in
this study (20,21) Kim et al. compared RN and PN with respect to the overall and cancer-related mortality as primary outcomes, and severe renal failure as a secondary
outcome. Their study indicated that PN was associated
with a 19% reduced risk in all-cause mortality (HR:
0.81; P < 0.001), a 29% reduced risk in cancer-specific
mortality (HR: 0.71, P < 0.001), and a 61% reduced risk
in severe chronic kidney disease (HR: 0.39, P < 0.001).
However, the estimation of cancer-specific mortality
was limited by the lack of robust significant heterogeneity across studies (19). Tobert et al. analyzed the overall mortality as the primary outcome measure between
RN and PN in 2014 (22); the study confirmed that PN had
a 19% reduction in the all-cause mortality (P < 0.001)
and 29% reduction in cancer-specific mortality (P <
0.001). Although the study did not discuss the postoperative renal function, perioperative complications, and
QOL, the current study arrived at a similar conclusion
on overall mortality. Intriguingly, PN had an advantage
regarding reoperation, while RN had an advantage in
terms of overall and hemorrhagic complications.
A multicenter prospective RCT included patients in the
T1-2N0M0 stage and found that the rate of perioperative blood loss was slightly high after RN and the rate of
severe hemorrhage was slightly high after PN (43). This
RCT further demonstrated that 4.4% patients developed
urinary fistulas after PN; the incidences of pleural damage and spleen damage were similar in both groups.
Therefore, not only mortality but improved QOL and
reduced perioperative complications were evaluated in
surgery modalities. (43) The present study also demonstrated a relatively low mortality in PN and fewer complications in RN. The detection rate of a tumor ≤ 4 cm
in diameter would promote advanced iconography, and
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PN would be the ideal method for this kind of disease.
The protection of normal renal function would be further strengthened with developed anatomical structure
and function of kidneys as well as improved PN technology. Thus, implementation of PN would be more
advantageous, avoiding inconsequential trauma in patients with RCC in the T1a stage. However, the conclusions might be variable because as a small number of
studies were included in such subsets. Hence, a relative
result and a synthetic and comprehensive review have
been conferred.
The subgroup analysis suggested that RN had a low
incidence of overall complications, hemorrhagic complications, and incidence of urinary fistula in patients
in the T1 stage (maximum tumor diameter ≤ 7 cm).
Nevertheless, in the patients in T1a stage (tumor ≤ 4
cm), the number of included studies was not sufficient
to yield robust results. In the surgical subgroup analysis, the mortality reduced by PN was primarily based on
open surgery, and minimally invasive surgery did not
show any difference between RN and PN. Presently, the
minimally invasive surgery is less utilized as compared
to open surgery for patients with RCC. However, minimally invasive surgery, such as laparoscopy, exhibited
advantages of fewer traumas, less bleeding, reduced infection probability, and reduced perioperative complications post-surgery (60). The perioperative complications may be reduced with an increase in the application
of minimally invasive surgery in the future, suggesting
the applicability of PN in patients with RCC (61-63).
Nonetheless, the present study had some limitations
as follows: (1) specific individual data were unavailable for all trials, thereby restricting the analysis; (2)
although the subgroup analysis was conducted, the
heterogeneity continued to exist; (3) selection bias including tumor stages, complexity, and other potential
confounders affected the resulting assessment due to
the retrospective design of the study.
In conclusions, RN had relatively fewer overall complications, hemorrhagic complications, and incidence of
urinary fistula, while PN had lower hospital mortality
and incidence of reoperation. Thus, PN was associated
with lower mortality and RN was associated with fewer
complications. Finally, a minimally invasive surgery is
essential for patients with early-stage RCC in the future.

CONFLICT OF INTEREST

The authors declare that they have no conflict of interest.

REFERENCES
1.

2.

3.

Cuadros T, Trilla E, Sarro E, et al. HAVCR/
KIM-1 activates the IL-6/STAT-3 pathway in
clear cell renal cell carcinoma and determines
tumor progression and patient outcome.
Cancer Res. 2014;74:1416-28.
Djozic J, Djozic S, Bogdanovic J, et al.
Preservation surgery in patients with localized
renal cell cancer--nephron sparing surgery.
Acta Chir Iugosl. 2014;61:45-9.
Marumo K, Kanayama H, Miyao N, et al.
Prevalence of renal cell carcinoma: a nationwide survey in Japan, 2002. Int J Urol.
2007;14:479-82.

Partial vs. radical nephrectomy for RCC-Yang et al.

4.

5.
6.

7.

8.

9.

10.
11.
12.

13.

14.

15.

16.

17.
18.

Stafford HS, Saltzstein SL, Shimasaki S,
Sanders C, Downs TM, Sadler GR. Racial/
ethnic and gender disparities in renal cell
carcinoma incidence and survival. J Urol.
2008;179:1704-8.
Macleod LC, Hotaling JM, Wright JL, et al.
Risk factors for renal cell carcinoma in the
VITAL study. J Urol. 2013;190:1657-61.
Grivas N, Kafarakis V, Tsimaris I, Raptis
P, Hastazeris K, Stavropoulos NE. Clinicopathological prognostic factors of renal cell
carcinoma: A 15-year review from a single
center in Greece. Urol Ann. 2014;6:116-21.
Sejima T, Iwamoto H, Masago T, et al.
Oncological and functional outcomes after
radical nephrectomy for renal cell carcinoma:
a comprehensive analysis of prognostic
factors. Int J Urol. 2013;20:382-9.
Lam JS, Bergman J, Breda A, Schulam
PG. Importance of surgical margins in the
management of renal cell carcinoma. Nat Clin
Pract Urol. 2008;5:308-17.
Ono Y, Hattori R, Gotoh M, Yoshino Y,
Yoshikawa Y, Kamihira O. Laparoscopic
radical nephrectomy for renal cell carcinoma:
the standard of care already? Curr Opin Urol.
2005;15:75-8.
Shuch B, Lam JS, Belldegrun AS. Open
partial nephrectomy for the treatment of renal
cell carcinoma. Curr Urol Rep. 2006;7:31-8.
Borin JF. Laparoscopic radical nephrectomy:
long-term outcomes. Curr Opin Urol.
2008;18:139-44.
Park SW, Jung SG, Lee W, Chung MK.
Changes in renal function after nephronsparing surgery in patients with a normal
contralateral kidney. Int J Urol. 2010;17:45761.
Whitson JM, Harris CR, Meng MV.
Population-based comparative effectiveness
of nephron-sparing surgery vs ablation for
small renal masses. BJU Int. 2012;110:143843; discussion 43.
Motzer RJ, Agarwal N, Beard C, et al. NCCN
clinical practice guidelines in oncology:
kidney cancer. J Natl Compr Canc Netw.
2009;7:618-30.
Terrone C, Volpe A. Can emerging level
1 evidence "discourage" elective nephronsparing surgery for small renal tumors? Eur
Urol. 2011;59:553-5.
Joniau S, Vander Eeckt K, Srirangam SJ,
Van Poppel H. Outcome of nephron-sparing
surgery for T1b renal cell carcinoma. BJU Int.
2009;103:1344-8.
Ljungberg B, Bensalah K, Canfield S, et al.
EAU guidelines on renal cell carcinoma: 2014
update. Eur Urol. 2015;67:913-24.
Ljungberg B, Hanbury DC, Kuczyk MA, et
al. Renal cell carcinoma guideline. Eur Urol.
2007;51:1502-10.

19. Kim SP, Thompson RH, Boorjian SA, et
al. Comparative effectiveness for survival
and renal function of partial and radical
nephrectomy for localized renal tumors: a
systematic review and meta-analysis. J Urol.
2012;188:51-7.
20. MacLennan S, Imamura M, Lapitan MC, et
al. Systematic review of perioperative and
quality-of-life outcomes following surgical
management of localised renal cancer. Eur
Urol. 2012;62:1097-117.
21. MacLennan S, Imamura M, Lapitan MC, et al.
Systematic review of oncological outcomes
following surgical management of localised
renal cancer. Eur Urol. 2012;61:972-93.
22. Tobert CM, Riedinger CB, Lane BR.
Do we know (or just believe) that partial
nephrectomy leads to better survival than
radical nephrectomy for renal cancer? World
J Urol. 2014;32:573-9.
23. Nabi G, Cleves A, Shelley M. Surgical
management of localised renal cell carcinoma.
Cochrane Database Syst Rev. 2010Cd006579.
24. Manikandan R, Srinivasan V, Rane A. Which
is the real gold standard for small-volume renal
tumors? Radical nephrectomy versus nephronsparing surgery. J Endourol. 2004;18:39-44.
25. Moher D, Liberati A, Tetzlaff J, Altman
DG. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA
Statement. Open Med. 2009;3:e123-30.
26. Jadad AR, Moore RA, Carroll D, et al.
Assessing the quality of reports of randomized
clinical trials: is blinding necessary? Control
Clin Trials. 1996;17:1-12.
27. Wells G, Shea B, O'Connell D. The NewcastleOttawa Scale (NOS) for assessing the quality
of nonrandomised studies in meta-analyses.
Available:http://www.ohri.ca/programs/clinical_
epidemiology /oxford.htm.
28. DerSimonian R, Laird N. Meta-analysis in
clinical trials. Control Clin Trials. 1986;7:17788.
29. Ades AE, Lu G, Higgins JP. The interpretation
of random-effects meta-analysis in decision
models. Med Decis Making. 2005;25:646-54.
30. Deeks JJ, Higgins JPT, Altman DG. Analyzing
data and undertaking meta-analyses. In:
Higgins J, Green S, eds. Cochrane Handbook
for Systematic Reviews of Interventions 5.0.1.
. Oxford, UK:: The Cochrane Collaboration;
2008.
31. Tobias A. Assessing the influence of a single
study in meta-analysis. Stata Tech Bull
1999;47:15-7.
32. Begg CB, Mazumdar M. Operating
characteristics of a rank correlation test for
publication bias. Biometrics. 1994;50:1088101.
33. Egger M, Davey Smith G, Schneider M,
Minder C. Bias in meta-analysis detected by a
Vol 17 No 02 March-April 2020 115

Partial vs. radical nephrectomy for RCC-Yang et al.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

simple, graphical test. Bmj. 1997;315:629-34.
Papageorgiou SN, Dimitraki D, Coolidge T,
Kotsanos N. Publication bias & small-study
effects in pediatric dentistry meta-analyses. J
Evid Based Dent Pract. 2015;15:8-24.
Duval S, Tweedie R. Trim and fill: A simple
funnel-plot-based method of testing and
adjusting for publication bias in meta-analysis.
Biometrics. 2000;56:455-63.
Butler BP, Novick AC, Miller DP, Campbell
SA, Licht MR. Management of small unilateral
renal cell carcinomas: radical versus nephronsparing surgery. Urology. 1995;45:34-40;
discussion -1.
Indudhara R, Bueschen AJ, Urban DA, Burns
JR, Lloyd LK. Nephron-sparing surgery
compared with radical nephrectomy for renal
tumors: current indications and results. South
Med J. 1997;90:982-5.
Uzzo RG, Wei JT, Hafez K, Kay R, Novick
AC. Comparison of direct hospital costs and
length of stay for radical nephrectomy versus
nephron-sparing surgery in the management
of localized renal cell carcinoma. Urology.
1999;54:994-8.
Corman JM, Penson DF, Hur K, et al.
Comparison of complications after radical and
partial nephrectomy: results from the National
Veterans Administration Surgical Quality
Improvement Program. BJU Int. 2000;86:7829.
Shekarriz B, Upadhyay J, Shekarriz H, et al.
Comparison of costs and complications of
radical and partial nephrectomy for treatment
of localized renal cell carcinoma. Urology.
2002;59:211-5.
Kim FJ, Rha KH, Hernandez F, Jarrett TW,
Pinto PA, Kavoussi LR. Laparoscopic radical
versus partial nephrectomy: assessment of
complications. J Urol. 2003;170:408-11.
Stephenson AJ, Hakimi AA, Snyder ME,
Russo P. Complications of radical and partial
nephrectomy in a large contemporary cohort. J
Urol. 2004;171:130-4.
Van Poppel H, Da Pozzo L, Albrecht W, et al.
A prospective randomized EORTC intergroup
phase 3 study comparing the complications
of elective nephron-sparing surgery and
radical nephrectomy for low-stage renal cell
carcinoma. Eur Urol. 2007;51:1606-15.
Miller DC, Schonlau M, Litwin MS, Lai J,
Saigal CS. Renal and cardiovascular morbidity
after partial or radical nephrectomy. Cancer.
2008;112:511-20.
Gratzke C, Seitz M, Bayrle F, et al. Quality
of life and perioperative outcomes after
retroperitoneoscopic radical nephrectomy
(RN), open RN and nephron-sparing surgery
in patients with renal cell carcinoma. BJU Int.
2009;104:470-5.
Simmons MN, Weight CJ, Gill IS. Laparoscopic

Review 116

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

radical versus partial nephrectomy for tumors
>4 cm: intermediate-term oncologic and
functional outcomes. Urology. 2009;73:107782.
Roos FC, Brenner W, Jager W, et al.
Perioperative morbidity and renal function
in young and elderly patients undergoing
elective nephron-sparing surgery or radical
nephrectomy for renal tumours larger than 4
cm. BJU Int. 2011;107:554-61.
Lowrance WT, Yee DS, Savage C, et al.
Complications after radical and partial
nephrectomy as a function of age. J Urol.
2010;183:1725-30.
Sun M, Bianchi M, Hansen J, et al. Chronic
kidney disease after nephrectomy in patients
with small renal masses: a retrospective
observational analysis. Eur Urol. 2012;62:696703.
Becker A, Ravi P, Roghmann F, et al.
Laparoscopic radical nephrectomy vs
laparoscopic or open partial nephrectomy
for T1 renal cell carcinoma: comparison of
complication rates in elderly patients during
the initial phase of adoption. Urology.
2014;83:1285-91.
Liu JJ, Leppert JT, Maxwell BG, Panousis P,
Chung BI. Trends and perioperative outcomes
for laparoscopic and robotic nephrectomy
using the National Surgical Quality
Improvement Program (NSQIP) database.
Urol Oncol. 2014;32:473-9.
Hadjipavlou M, Khan F, Fowler S, Joyce A,
Keeley FX, Sriprasad S. Partial vs radical
nephrectomy for T1 renal tumours: an analysis
from the British Association of Urological
Surgeons Nephrectomy Audit. BJU Int.
2016;117:62-71.
Cai Y, Li HZ, Zhang YS. Comparison of Partial
and Radical Laparascopic Nephrectomy:
Long-Term Outcomes for Clinical T1b Renal
Cell Carcinoma. Urol J. 2018;15:16-20.
Rinott Mizrahi G, Freifeld Y, Klein I,
et al. Comparison of Partial and Radical
Laparascopic Nephrectomy: Perioperative and
Oncologic Outcomes for Clinical T2 Renal
Cell Carcinoma. J Endourol. 2018;32:950-4.
Reix B, Bernhard JC, Patard JJ, et al. Overall
survival and oncological outcomes after
partial nephrectomy and radical nephrectomy
for cT2a renal tumors: A collaborative
international study from the French kidney
cancer research network UroCCR. Prog Urol.
2018;28:146-55.
Janssen MWW, Linxweiler J, Terwey S, et
al. Survival outcomes in patients with large
(>/=7cm) clear cell renal cell carcinomas
treated with nephron-sparing surgery versus
radical nephrectomy: Results of a multicenter
cohort with long-term follow-up. PLoS One.
2018;13:e0196427.
de Saint Aubert N, Audenet F, McCaig F, et

Partial vs. radical nephrectomy for RCC-Yang et al.

58.

59.

60.

61.
62.

63.

al. Nephron sparing surgery in tumours greater
than 7cm. Prog Urol. 2018;28:336-43.
Yang C, Wang Z, Huang S, Xue L, Fu D,
Chong T. Retroperitoneal Laparoscopic Partial
Nephrectomy Versus Radical Nephrectomy
for Clinical T1 Renal Hilar Tumor:
Comparison of Perioperative Characteristics
and Short-Term Functional and Oncologic
Outcomes. J Laparoendosc Adv Surg Tech A.
2018;28:1183-7.
Deng W, Chen L, Wang Y, Liu X, Wang G,
Fu B. Partial nephrectomy versus radical
nephrectomy for large (>/= 7 cm) renal tumors:
A systematic review and meta-analysis. Urol
Oncol. 2019;37:263-72.
Nouralizadeh A, Ziaee SA, Basiri A, et
al. Transperitoneal laparoscopic partial
nephrectomy using a new technique. Urol J.
2009;6:176-81.
Hasan WA, Abreu SC, Gill IS. Laparoscopic
surgery for renal cell carcinoma. Expert Rev
Anticancer Ther. 2003;3:830-6.
Breda A, Finelli A, Janetschek G, Porpiglia
F, Montorsi F. Complications of laparoscopic
surgery for renal masses: prevention,
management, and comparison with the open
experience. Eur Urol. 2009;55:836-50.
Ghoneim IA, Fergany AF. Minimally invasive
surgery for renal cell carcinoma. Expert Rev
Anticancer Ther. 2009;9:989-97.

Vol 17 No 02 March-April 2020 117

