
124 © 2016 Indian Journal of Urology | Published by Wolters Kluwer - Medknow

INTRODUCTION

Nephron-sparing surgery has become the preferred 
treatment approach for clinical T1 and certain T2 
renal masses suspicious for malignancy.[1] This is 
especially true in imperative scenarios such as with 

solitary kidneys, bilateral renal masses, or in the presence 
of chronic kidney disease.[2]

The use of minimally-invasive surgery, with either a 
robotic-assisted or laparoscopic approach, has been 
established as an appropriate treatment alternative to open 
surgery for partial nephrectomy (PN).[3] Robotic-assisted 
retroperitoneal PN (RARPN) has also evolved as an option 
for posterior renal masses or in patients with prior abdominal 
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ABSTRACT
Introduction: The choice of approach for partial nephrectomy often depends on surgical complexity. We aimed to determine 
if surgeon intuition was equivalent to markers of operative complexity, such as RENAL nephrometry and Mayo adhesive 
probability (MAP) score, in determining the surgical approach for partial nephrectomy (PN).
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2012 to September 2014 by a single surgeon who intuitively chose treatment with one of three surgical approaches: Open PN 
(OPN), robotic-assisted transperitoneal PN (RATPN), or robotic-assisted retroperitoneal PN (RARPN). Clinicodemographic 
characteristics, pathological features, and postoperative outcomes were compared for each approach. Logistic regression 
was performed to identify independent predictors of open surgical resection, our primary endpoint.
Results: Fifty-four tumors (45%) were resected via OPN, 40 (34%) via RATPN, and 25 (21%) via RARPN. OPN was 
performed in patients with more comorbidities (P = 0.02), lower baseline renal function (P < 0.01), more solitary kidneys 
(P < 0.01), and more multifocal disease (P < 0.01). Patients undergoing OPN had higher median nephrometry scores 
compared to RATPN and RARPN patients (8 vs. 7 vs. 7, respectively; P = 0.03), but MAP scores were no different among 
all three groups (P = 0.36). On multivariate analysis, higher nephrometry scores (odds ratio: 1.41, 95% confidence interval: 
1.10–1.81; P = 0.007) were independently associated with open surgical resection. Nephrometry score was predictive of 
OPN (area under curve = 0.64, P = 0.01) with a score of 6.5 having the highest sensitivity and specificity (76% and 42%, 
respectively).
Conclusions: RENAL nephrometry score was associated with surgical approach intuitively chosen by an experienced 
surgeon, but the presence of adherent perinephric fat did not correlate with decision-making.
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surgery.[4] open PN (OPN), however, still may play a role in 
the resection of larger, more complex, endophytic lesions, 
especially in centrally located, hilar tumors which pose a 
greater risk of vascular complications.[5,6]

The RENAL nephrometry score is a standardized prognostic 
nomogram that quantifies renal tumor size, location, and 
depth as a measure of tumor complexity in patients undergoing 
PN.[7] It can predict postoperative complications and affect 
surgical decision-making as well as the desired treatment 
approach.[8,9] The presence of thick, adherent, “sticky” fat 
can also affect the ease of perinephric fat dissection, which 
can guide preoperative surgical planning and potentially the 
surgical approach offered to patients.[10] The Mayo adhesive 
probability (MAP) score was developed as an accurate 
image-based scoring system to predict adherent perinephric 
fat (APF) in patients undergoing PN.[11]

In this study, we determined whether indices of operative 
complexity, such as the RENAL nephrometry and MAP 
score, were equivalent to a surgeon’s intuition in determining 
treatment approach for PN by measuring their predictive 
ability to correlate with open surgical resection as the 
desired approach for an experienced surgeon.

MATERIALS AND METHODS

Patients and data source
Our study population consisted of 119 renal masses 
removed for presumed renal cell carcinoma (RCC) from 
January 2012 to September 2014 by a single surgeon. PN 
was performed with one of three surgical approaches: 
(1) OPN, (2) robotic-assisted transperitoneal PN (RATPN), 
or (3) RARPN, which was chosen based on the surgeon’s 
intuition without any predetermined scoring parameters. 
Our surgeon had completed over 200 OPNs, 55 laparoscopic 
PNs, and 75 robotic-assisted PNs prior to the study period, 
which is well beyond the reported learning curve of about 
25 cases.[12,13] RATPN was adopted for posterior tumors 
beginning in 2012, so this time point was chosen as the 
study start date. There were no conversions to radical 
nephrectomy during the study period or conversions from 
one surgical approach to another.

Patients were identified in an Institutional Review Board-
approved departmental database, which includes all 
demographic information, clinical data, and postoperative 
follow-up on patients that undergo PN at our institution. 
Follow-up was maintained through electronic health records 
and our center’s tumor registry, which tracks patients’ 
follow-up at other medical facilities.

RENAL nephrometry and Mayo adhesive probability scoring
The RENAL nephrometry score and MAP score were 
calculated retrospectively for each renal lesion using 
techniques described by Kutikov and Uzzo and Davidiuk 

et al., respectively.[7,11] A multifocal renal mass was defined 
as more than one suspicious lesion on the ipsilateral kidney 
that was resected during the same operative procedure. For 
multifocal renal masses, the tumor with the largest size was 
assigned and analyzed. Since bilateral renal masses were 
resected in a staged, stepwise fashion at our institution, each 
lesion was evaluated individually as a separate event with 
their own nephrometry and MAP score. A small subset of 
patients also had salvage PN after failed cryoablation, but 
these tumors were scored similarly to primary lesions.

Study variables and measures
Study variables included patient demographics (age, sex, and 
race), body mass index (BMI in kg/m2), American Society of 
Anesthesiologists (ASA) score, and age-adjusted Charlson 
comorbidity index (CCI). BMI was based on the patient’s 
height and weight at the time of surgery, ASA score was 
determined by the anesthesiologist’s assessment of the 
patient before surgery, and CCI was based on the patient’s 
past medical history. Preoperative creatinine levels were 
also obtained from solitary measurements drawn 1–2 weeks 
prior to surgery, which were used to estimate the glomerular 
filtration rate (eGFR in mL/min/1.73 m2) based on the 
modification of diet in renal disease study equation.[14]

Disease-specific characteristics included tumor size on 
final pathology, tumor histology, Fuhrman nuclear grade, 
pathologic tumor classification, and final margin status 
for both benign (angiomyolipoma or oncocytoma) and 
malignant histology. Frozen section for margin assessment 
was not utilized for any RATPN and RARPN cases and only 
a small proportion of OPN cases. All slides and hematoxylin 
and eosin stains from every PN performed during the study 
period were reviewed by our institution’s pathologists 
with expertise in genitourinary malignancies. Preoperative 
image-guided biopsies were not routinely recommended 
in patients considered to be candidates for PN. Staging was 
assigned according to the 2010 American Joint Committee 
on Cancer system.

Intraoperative factors abstracted included the surgical 
approach, operative time (in minutes [min]), warm or cold 
ischemia time (in min), estimated blood loss (in cc), and 
use of an intraoperative blood transfusion. Operative time 
included port placement, console time, and skin closure 
for robotic-assisted procedures. Cold ischemia was rarely 
utilized for OPN and was not utilized for either RATPN 
or RARPN.

Short-term postoperative outcomes included the length 
of stay (LOS in days), presence of complications within 
60 days of surgery, change in eGFR during the 6–8 weeks 
postoperative period, and presence of a recurrence during 
available follow-up. LOS was defined from the date of 
surgery until date of initial discharge, and complications 
were captured via review of the patient’s postoperative 
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course (i.e., discharge summary) and subsequent clinic visits 
up to 60 days following PN. The Clavien–Dindo scoring 
system was used to categorize 60-day complications. Patients 
with multiple complications during the postoperative period 
were assigned the one with the highest grade, and high-grade 
complications were defined as Clavien > IIIa.

Follow-up after PN was performed with a postoperative 
physical examination (PE) every 6 months for 2 years, a 
baseline computed tomography or magnetic resonance 
imaging scan within 3–12 months of surgery, and annual 
PEs and surveillance imaging performed thereafter for 
3–5 years if the initial postoperative workup was negative. 
This was similar for patients with a positive surgical margin 
on either frozen or permanent section. Disease recurrence 
was defined as clinical evidence of renewed malignancy 
on PE or cross-sectional imaging after a cancer-free period 
of at least 3 months, and the site of disease recurrence was 
categorized as local (kidney, retroperitoneal lymph nodes), 
or distant (adrenal gland, lungs, bones, liver, etc.).

Statistical analysis
Continuous variables were reported as medians and 
interquartile ranges (IQRs), and categorical variables 
were reported as frequency counts and percentages. 
Clinicodemographic, pathologic, and postoperative 
characteristics were compared for renal masses treated with 
OPN versus RATPN versus RARPN. The Kruskal–Wallis 
test was used to determine any difference in medians, and 
the Chi-square test was used for proportions.

Variables found to be different among all three groups 
(P < 0.1) in addition to RENAL nephrometry and MAP score 
were placed in a multivariate model. Logistic regression was 
used to identify independent predictors of open surgical 
resection as the desired treatment approach intuitively 
chosen by our surgeon, which was the primary endpoint. 
Solitary kidney, multifocal renal mass, and prior cryoablation 
were not included as variables even though they were 
statistically different among all three groups because no 
events occurred in the robotic cohort.

Receiver operating characteristic curves of RENAL 
nephrometry and MAP score with the occurrence of OPN 
were also plotted. Optimal cut-off points were determined 
visually by minimizing the Euclidean distance between the 
curve and upper left corner of the graph (point [0, 1]) and 
by the Youden index, which maximizes the vertical distance 
from the curve to the line of equality thereby maximizing 
the sum of sensitivity and specificity.

Statistical analyses were performed with the Statistical 
Package for the Social Sciences software package 
version 21.0 (IBM Corporation, Armonk, NY, USA). All tests 
were two-sided with a P < 0.05 considered as statistically 
significant.

RESULTS

The clinicodemographic characteristics of our study 
population are listed in Table 1. Patients who underwent 
OPN had more medical comorbidities (median CCI: 6.5 vs. 
6.0 vs. 5.0; P = 0.02) and lower baseline renal function 
(median eGFR: 68 vs. 90 vs. 84; P < 0.01) than RATPN or 
RARPN patients. OPN was also performed in more solitary 
kidneys (20 vs. 0 vs. 0%; P < 0.01) and for more multifocal 
renal masses (18 vs. 0 vs. 0%; P < 0.01). In addition, RARPN 
was performed for more posteriorly-located renal lesions 
than OPN or RATPN (100 vs. 54 vs. 8%; P < 0.01).

The intraoperative, postoperative, and pathological features 
of our study population are listed in Table 2. OPN was 
associated with a shorter operative time (160 vs. 248 vs. 
224 min; P < 0.01), more intraoperative blood loss (250 vs. 
150 vs. 100 cc; P < 0.01), and a longer postoperative LOS 
(5 vs. 3 vs. 3 days; P < 0.01) than RATPN or RARPN. 
Median warm ischemia time was shorter during OPN 
(20 vs. 30 vs. 27 min; P < 0.01) with four renal masses 
resected off-clamp compared to one in the robotic group. 
Although a larger percentage of OPN patients experienced 
a postoperative complication within 60 days (52 vs. 43 vs. 
16%), this difference did not reach statistical significance 
(P = 0.06). In addition, the type of postoperative 60-day 
complications was similar across all groups [Table 3].

Median follow-up in the study population was 12 months 
(IQR: 3–20) with three recurrences, all occurring in patients 
who had an OPN. Median time to recurrence was 15 months 
(IQR: 6–17) with one recurrence developing locally in the 
kidney (at nonresection site in patient with a negative 
margin), and two occurring distantly in lungs and bone of 
the left iliac crest, respectively. There were no perioperative 
deaths or deaths due to disease.

The operative complexity of our study population is listed 
in Table 1. Renal masses removed via OPN had a higher 
median nephrometry score than those removed via RATPN 
or RARPN (8 vs. 7 vs. 7; P = 0.03). This was secondary to 
larger median tumor size (3.5 vs. 3.0 vs. 2.3 cm; P < 0.01) 
and more tumors with >50% endophytic components 
(54 vs. 27 vs. 36%; P = 0.03). The median nephrometry 
score of renal masses, however, was similar in the setting 
of one versus two kidneys (7 vs. 7, P = 0.65), unilateral 
versus bilateral disease (7 vs. 7, P = 0.82), unifocal versus 
multifocal disease (7 vs. 8.5, P = 0.27), and in the presence or 
absence of prior cryoablation (7 vs. 7, P = 0.23). In addition, 
nephrometry score did not differ in the presence or absence 
of RCC (8 vs. 7, P = 0.10) and was not gender-specific 
(male vs. female: 7 vs. 7, P = 0.89).

The median MAP score of renal masses, on the other 
hand, was similar regardless of surgical approach (2 vs. 
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2 vs. 1; P = 0.36) [Table 1]. The median MAP score of tumors 
was also similar in the setting of one versus two kidneys 
(2 vs. 2, P = 0.65) and with unilateral versus bilateral disease 
(2 vs. 3, P = 0.08) but differed in tumors with unifocal versus 
multifocal disease (2 vs. 3.5, P = 0.026) and in the presence 
or absence of prior cryoablation (4.5 vs. 2, P = 0.004). In 
addition, MAP score was no different in the presence or 
absence of RCC (2 vs. 1, P = 0.31) but was gender-specific 
(male vs. female: 3 vs. 0, P < 0.01).

On multivariate analysis, a higher nephrometry score (odds 
ratio [OR]: 1.41, 95% confidence interval [CI]: 1.10–1.81; 
P = 0.007) and a lower baseline renal function (OR: 0.98, 
95% CI: 0.96–0.996; P = 0.022) were both independently 
associated with OPN as the surgical approach intuitively 

chosen by our experienced surgeon [Table 4]. Nephrometry 
score was a stronger predictor of OPN than MAP score 
(area under curve [AUC] = 0.64 vs. 0.57) with 6.5 having 
the highest sensitivity and specificity (76% and 42%, 
respectively) [Figure 1].

DISCUSSION

Although the RENAL nephrometry and MAP score are 
useful tools in quantifying renal tumor complexity in patients 
undergoing PN, their clinical utility in an experienced 
surgeon’s practice may be limited. Review of a patient’s 
preoperative imaging in the eyes of an experienced surgeon 
may inherently measure these factors, which can play a 
role in determining the desired surgical approach to PN. 

Table 1: Clinicodemographic characteristics

Variable Open (n=54) Robotic‑assisted P
Transperitoneal (n=40) Retroperitoneal (n=25)

Median age, years (IQR) 64 (57‑72) 64 (58‑71) 56 (50‑70) 0.06

Sex, n (%)

Male 32 (59) 27 (67) 16 (64) 0.71

Female 22 (41) 13 (33) 9 (36)

Race, n (%)

White 44 (82) 36 (90) 24 (96) 0.16

Nonwhite 10 (18) 4 (10) 1 (4)

Median BMI, kg/m2 (IQR) 31 (26‑37) 29 (26‑32) 31 (27‑34) 0.32

ASA score, n (%)

2 24 (44) 28 (70) 14 (56) 0.05

3 or 4 30 (56) 12 (30) 11 (44)

CCI, n (%)

2‑5 21 (39) 18 (45) 18 (72) 0.02

>6 33 (61) 22 (55) 7 (28)

Median preoperative eGFR, mL/min/1.73 m2 (IQR) 68 (54‑88) 90 (77‑99) 84 (77‑102) <0.01

Solitary kidney, n (%) 11 (20) 0 (0) 0 (0) <0.01

Bilateral renal mass, n (%) 12 (22) 2 (5) 3 (12) 0.06

Multifocal renal mass, n (%) 10 (18) 0 (0) 0 (0) <0.01

Prior cryoablation, n (%) 4 (7) 0 (0) 0 (0) 0.08

Side, n (%)

Right 29 (54) 21 (53) 13 (52) >0.99

Left 25 (46) 19 (47) 12 (48)

Location, n (%)

Anterior 19 (35) 22 (55) 0 (0) <0.01

Posterior 29 (54) 3 (8) 25 (100)

Lateral 6 (11) 15 (37) 0 (0)

Mass >50% endophytic, n (%) 29 (54) 11 (27) 9 (36) 0.03

Hilar location, n (%) 7 (13) 7 (17) 6 (24) 0.47

Median nephrometry score (IQR) 8 (7‑9) 7 (6‑8) 7 (5‑8) 0.03

Median MAP score (IQR) 2 (1‑4) 2 (0‑3) 1 (0‑3) 0.36

IQR=Interquartile range, MAP=Mayo adhesive probability, eGFR=Estimate the glomerular filtration rate, CCI=Charlson comorbidity index, MAP=Mayo adhesive probability, 
ASA=American Society of Anesthesiologists, BMI=Body mass index
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Whether these scores correlate with the approach for PN 
intuitively chosen by a surgeon and more importantly, 
whether they need to be calculated by an experienced 
surgeon prior to definitive surgical resection is debatable. 
We hypothesized that open surgical resection was utilized 
for tumors deemed to be more complex according to the 
RENAL nephrometry score and with a higher risk of APF 
calculated by the MAP score.

Increasing tumor complexity (measured with the 
nephrometry score) was associated with an open surgical 
approach for PN intuitively chosen by our experienced 
surgeon for patients in this study, but the likelihood of 
APF during dissection (measured with MAP score) did not 
appear to correlate with decision-making. The question as 
to whether these prognostic models need to be calculated 

Table 2: Intraoperative and postoperative features

Variable Open (n=54) Robotic‑assisted P
Transperitoneal (n=40) Retroperitoneal (n=25)

Median operative time, min (IQR) 160 (135‑183) 248 (224‑282) 224 (205‑255) <0.01

Median ischemia time, min (IQR)

Warm (n=116) 20 (13‑22) 30 (26‑35) 27 (23‑34) <0.01

Cold (n=3) 50 (43‑53) ‑ ‑

Median EBL, cc (IQR) 250 (175‑500) 150 (125‑300) 100 (50‑250) <0.01

Intraoperative blood transfusion, n (%) 5 (9) 5 (12) 0 (0) 0.20

Median tumor size, cm (IQR) 3.5 (2.1‑4.5) 3.0 (2.0‑3.7) 2.3 (1.7‑2.5) <0.01

Pathology, n (%)

Benign (AML or oncocytoma) 6 (11) 6 (15) 7 (28) 0.45

Clear cell RCC 32 (59) 22 (55) 12 (48)

Nonclear cell RCC 16 (30) 12 (30) 6 (24)

Fuhrman grade, n (%)

None 7 (13) 6 (15) 7 (28) 0.24

1 or 2 31 (57) 17 (42) 9 (36)

3 or 4 16 (30) 17 (43) 9 (36)

Positive margins, n (%) 1 (2) 1 (2) 1 (4) 0.85

Tumor stage, n (%)

None 7 (13) 6 (15) 7 (28) 0.04

T1a 29 (54) 26 (65) 17 (68)

T1b–T2b 18 (33) 8 (20) 1 (4)

Median LOS, days (IQR) 5 (4‑5) 3 (3‑4) 3 (2‑3) <0.01

Complications (60‑day), n (%)

None 26 (48) 23 (57) 21 (84) 0.06

I or II 21 (39) 12 (30) 3 (12)

IIIa‑IV 7 (13) 5 (13) 1 (4)

Median eGFR change, mL/min/1.73 m2 (IQR) 6 (0‑16) 10 (0‑20) 10 (0‑16) 0.66

Recurrence, n (%) 3 (6) 0 (0) 0 (0)

Local 1 (2) ‑ ‑ 0.16

Distant 2 (4) ‑ ‑

eGFR=Estimate the glomerular filtration rate, IQR=Interquartile range, LOS=Length of stay, RCC=Renal cell carcinoma, AML=Angiomyolipoma, EBL=Estimated blood loss

Figure 1: RENAL nephrometry and Mayo adhesive probability score as a predictor 
of open partial nephrectomy
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before surgery or if an experienced surgeon intuitively 
makes this differentiation with routine clinical judgment 
is one that should be raised since RENAL nephrometry 
and MAP scores were not calculated prospectively in 
this study. No differences in high-grade complications 
were noted between patient groups based on surgical 
approach, supporting the possibility that operative risk 
was intuitively determined and decision-making adjusted 
based on risk assessment according to the primary 
tumor characteristics (more so than the perinephric 
characteristics).

A physician’s intuition has been analyzed in the past with 
respect to patient outcomes. Using a visual analog scale, 
the accuracy of a surgeon’s prediction of perioperative 
complications was measured.[15] Clinical assessment of 
operative risk by the surgeon independently improved 
the prediction of postoperative complications, obviating 
the need for sophisticated preoperative prognostic models. 
Similarly in this study, since there was no difference in 
perioperative outcomes (i.e., 60-day complications, change 
in renal function) or oncological control (positive margins, 
recurrence rate) across all surgery types, it suggests that 

Table 3: Postoperative 60-day complications

Complication type Open (n=42*) Robotic‑assisted Total (n=65*)
Transperitoneal (n=18*) Retroperitoneal (n=5*)

Cardiovascular, n (%)

Acute myocardial infarction 0 1 1 2

Anemia 4 4 0 8

Atrial/ventricular arrythmia 0 0 1 1

Congestive heart failure 2 0 0 2

Deep vein thrombosis 1 0 0 1

Total 7 (17) 5 (28) 2 (40) 14 (22)

Gastrointestinal, n (%)

Gastroesophageal reflux 1 0 0 1

Ileus 2 1 0 3

Total 3 (7) 1 (6) 0 (0) 4 (6)

Genitourinary, n (%)

Hematuria 3 0 0 3

Renal artery pseudoanuerysm 5 1 0 6

Urinary retention 1 3 1 5

Urinoma 2 1 1 4

Total 11 (26) 5 (28) 2 (40) 18 (28)

Infectious, n (%)

Urinary tract infection 4 3 1 8

Wound infection 5 0 0 5

Intraabdominal abscess 1 0 0 1

Clostridium difficile 1 0 0 1

Pneumonia 2 1 0 3

Fungal skin rash 2 1 0 3

Total 15 (36) 5 (28) 1 (20) 21 (32)

Pulmonary, n (%)

COPD exacerbation 1 2 0 3

Respiratory failure 1 0 0 1

Total 2 (5) 2 (11) 0 (0) 4 (6)

Renal, n (%)  

ARF/dehydration 3 0 0 3

ESRD‑dialysis 1 0 0 1

Total 4 (10) 0 (0) 0 (0) 4 (6)

*Total complications > patient number secondary to multiple complications in some patients. COPD=Chronic obstructive pulmonary disease, ESRD=End-stage 
renal disease, ARF=Acute renal failure
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experienced clinicians intuitively measure operative risk 
during routine assessment of tumor characteristics on 
imaging, obviating the need for complex scoring systems.

There are limitations to this study. Since RENAL 
nephrometry and MAP score are image-based modalities, 
there may be subjectivity and interobserver variability in 
their measurements. We have previously reported, however, 
good interobserver reliability with the RENAL nephrometry 
scoring system with a concordance rate of 94%, 76%, 
66%, 80%, and 54% for the R, E, N, A, and L components, 
respectively, when evaluated independently by three 
separate surgeons.[16] Such a study using the MAP scoring 
system has yet to be done. In addition, we have applied 
these indices to patients retrospectively, but prospective 
comparisons are necessary in the future to evaluate surgical 
safety and complications.

This study also represents a single-institutional, single-
surgeon experience with limited, short-term follow-up 
due to the study population’s contemporary nature. We 
did not include patients evaluated as a second opinion 
or those who chose observation, percutaneous ablation, 
or radical nephrectomy. Comparisons between types of 
complications among surgical approaches were also limited 
due to small numbers and an underpowered sample size. 
Finally, change in eGFR at 6–8 weeks postoperatively may 
not be representative of a true decline in renal function, and 
we did not perform split function assessment routinely with 
nuclear imaging pre- and post-procedure for more accurate 
representation.

Although there was a significant bias toward RARPN in the 
treatment of posteriorly-located renal masses (P < 0.01), we 
believed the adoption of a retroperitoneal technique in 2012 
for posterior tumors would reduce location as a selection bias 
toward choosing an open surgical approach. Some surgeons, 
however, feel that all renal tumors (regardless of location) 

can be approached transperitoneal with mobilization and 
“flipping” of the kidney when necessary.[17] In addition, there 
was a selection bias toward OPN for multifocal renal masses, 
tumors in solitary kidneys, and for patients undergoing 
salvage PN followed failed cryoablation. Even when 
excluding these patients (n = 25), the median nephrometry 
score still differed between OPN versus RATPN versus 
RARPN patients (8 vs. 7 vs. 7, P = 0.02), whereas median 
MAP score did not (2 vs. 2 vs. 2, P = 0.93). A higher 
nephrometry score was also still independently associated 
with an open surgical approach in our multivariate model 
(OR: 1.59, 95% CI: 1.16–2.17; P = 0.004), and the AUC of 
nephrometry score as a predictor of OPN improved to 0.69 
(P = 0.004) with a score of 6.5 having a sensitivity of 84% 
and specificity of 42%. Despite our selection bias, robotic-
assisted PN has been shown to be a feasible treatment option 
with low surgical morbidity, reliable preservation of renal 
function, and early oncologic safety for suspicious renal 
masses in patients with a solitary kidney and for ipsilateral 
multifocal disease.[18,19]

The RENAL nephrometry and MAP score may still serve as 
useful standardized tools in research-based settings when 
presenting and analyzing patient outcomes in comparison 
to other known reports. Interestingly, median nephrometry 
and MAP score did not differ in this study in the presence or 
absence of RCC. This is in contrast to prior reports showing 
more benign histology associated with a lower RENAL 
nephrometry score and more pathologic upstaging of T1 
lesions associated with a higher RENAL nephrometry score 
although our study is limited by a smaller sample size.[20,21] 
Median MAP score was also significantly different between 
males and females in our study population consistent with 
prior literature by Bylund et al. who showed that 94% of 
patients with perinephric “sticky” fat were men compared 
to only 54% of controls without “sticky” fat (P < 0.05).[22] 
There also may be some utility in calculating the risk of 
APF preoperatively since it has been shown to be associated 
with longer robotic operative times in a recent prospective 
study.[23]

CONCLUSIONS

The RENAL nephrometry and MAP score are research-based 
tools that measure and report on operative complexity in 
patients undergoing PN. We demonstrated that nephrometry 
score is associated with an open surgical approach for PN 
intuitively chosen by an experienced surgeon in clinical 
practice. The usefulness of these prognostic models, therefore, 
may be somewhat diminished since this differentiation can 
often be made based on a surgeon’s judgment.
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Table 4: Predictors of open partial nephrectomy

Variable Multivariable
OR 95% CI P

Lower Upper

Age, years 0.99 0.95 1.04 0.77

ASA=3 or 4 (reference: ASA=2) 1.74 0.66 4.59 0.26

Age‑adjusted CCI ≥6 (reference: CCI ≥5) 1.30 0.36 4.65 0.69

Preoperative eGFR, mL/min/1.73 m2 0.98 0.96 0.996 0.022

Bilateral renal mass (reference: None) 3.18 0.90 11.32 0.074

Nephrometry score 1.41 1.10 1.81 0.007

MAP score 1.04 0.81 1.34 0.75

OR=Odds ratio, CI=Confidence interval, eGFR=Estimate the glomerular 
filtration rate, CCI=Charlson comorbidity index, MAP=Mayo adhesive probability, 
ASA=American Society of Anesthesiologists
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