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Impact of the “L" score from the
RENAL nephrometry score on
RAPN surgical outcomes in medial
versus lateral renal tumors
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The significance of “L” score in the radius (R), exophytic/endophytic (E), nearness (N), anterior/
posterior (A), location (L); RENAL nephrometry scoring system remains unestablished compared to
other subscores. This study assessed the influence of the “L” score on surgical and functional outcomes
of RAPN, dividing renal tumors into medial and lateral relative to the kidney’s central line, to explore
its impact on “L" score utility. A retrospective analysis was conducted on 668 RAPN patients, with

405 having medial and 263 lateral renal tumors. Patients who underwent RAPN were retrospectively
analyzed, including 405 with medial renal tumors and 263 with lateral renal tumors. In medial

tumors, the “"L"” score independently predicted non-achievement of trifecta (P=0.011) and pentafecta
(P=0.032). In lateral tumors, the “L” score did not predict non-achievement of these outcomes. In
conclusion, significance of the “L” score on surgical outcomes differs between medial and lateral
tumors and it is strongly associated with outcomes in medial tumors, whereas its predictive value in
lateral tumors is less marked. The RENAL nephrometry score lacks differentiation between medial and
lateral tumors; therefore, surgeons should interpret “L” scores with caution.
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Robot-assisted partial nephrectomy (RAPN) has become the standard of treatment for small-size localized
renal cell carcinoma. Notably, it has demonstrated better perioperative results compared to laparoscopic partial
nephrectomy’2. Moreover, RAPN has been increasingly reported for complex and challenging tumors such
as those>7 cm in size**complete endophytic renal tumors®’and tumors in the elderly®; accordingly, its use is
expanding in guidelines. Scoring methods for surgical difficulty include the radius (R), exophytic/endophytic
(E), nearness (N), anterior/posterior (A), location (L); RENAL nephrometry score, preoperative aspects and
dimensions used for anatomic classifications (PADUA) score, and centrality index (C index)®-!1.

Among these scores, the RENAL nephrometry score is the most widely used and is reported to predict
trifecta'? and pentafecta! outcomes of RAPN as well as age, tumor size, hypertension, and preoperative estimated
glomerular filtration rate (eGFR)>!3-17. Trifecta is defined as negative surgical margin, no-perioperative
complications, and a warm ischemia time of <25 min. Pentafecta is defined as trifecta plus the absence of an
upstage of chronic kidney disease and a minimum of 90% total eGFR preservation. Numerous comprehensive
reports on subscores of the RENAL nephrometry score, particularly the “R,” “E,” and “N” scores, have provided
evidence of the utility of these scores. A high “R” score has been reported to result in prolonged operative
time and warm ischemia time*'8whereas a high “E” score has been associated with longer warm ischemia time,
positive surgical margin, and lower trifecta achievement®”’. Finally, high “N” scores increased perioperative
complications and estimated blood loss, which were predictive of collecting system entries'’.

Conversely, no comprehensive report has yet been published on the “L” score. Although a few studies suggest
that high “L” scores are associated with prolonged operative time and warm ischemia time??!they also indicate
that these scores may independently predict the achievement of trifecta and pentafecta™!”. However, the full
significance of the “L” score remains unclear.
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Coronary CT images

This is the first study to comprehensively investigate the influence of the “L” score on surgical and functional
outcomes of RAPN. Based on our clinical experience with RAPN, we hypothesized that the impact of the “I”
score would be different for tumors located medial to the central line of the kidney (medial renal tumors) and for
tumors located lateral to the central line of the kidney (lateral renal tumors). Therefore, we examined the impact
of “I”” scores on surgical and functional outcomes, including trifecta and pentafecta for medial and lateral renal
tumors, respectively.

Methods

Study design

The study included 700 RAPN cases performed at Yokohama City University Hospital by 2023. The Yokohama
City University Certified Institutional Review Board approved the current study (approval number: F220700047).
Due to the retrospective nature of the study, the Yokohama City University Certified Institutional Review Board
waived the need of obtaining informed consent. This study was conducted in accordance with the Declaration of
Helsinki. All methods were conducted in accordance with relevant guidelines and regulations.

Preoperative patient characteristics included age, sex, body mass index (BMI), tumor size, RENAL
nephrometry score, and preoperative blood results (hemoglobin, and creatinine). Surgical outcomes and
functional outcomes included surgical approach, console time, warm ischemia time, histopathologic findings,
PTNM classification, preoperative and 1-year postoperative eGFR, preoperative and 1-year postoperative
chronic kidney disease (CKD) grade, trifecta achievement rate, pentafecta achievement rate, positive or negative
margins, and perioperative complications.

In this study, the RENAL nephrometry score is classified according to the definition of Kutikov et al.®. Of
the 5 components 4 (R, E, N, L) are scored on a 1, 2 or 3-point scale. 1 point of the “L” score (hereafter referred
to as L1) is given when the entire tumor is located above the upper or below the lower polar line. 2 points of
the “L” score (L2) is given when the lesion crosses polar line. 3 points of the “L” score (L3) is given when >50%
of mass is across polar line, or mass crosses the axial renal midline, or mass is entirely between the polar lines.
Similarly, the “E” and “N” scores are defined according to the definition of Kutikov et al.’with E1, E2, and E3
corresponding to 1, 2, and 3 points for the “E” score, and N1, N2, and N3 corresponding to 1, 2, and 3 points for
the “N” score, respectively.

The classification of medial and lateral renal tumors is described below. The medial renal tumor was defined as
a tumor where the central line of the tumor is medial to the central line of the kidney on preoperative computed
tomography (CT) image, and the lateral renal tumor was defined as a tumor where the central line of the tumor
is lateral to the central line of the kidney on preoperative CT image (Fig. 1).

Surgical technique

This study involved seven senior consultant urologists with more than 10 years of clinical experience as RAPN
surgeons. The Davinci Si and Davinci Xi (Intuitive Surgical, Sunnyvale, CA, USA) were used. The operation
was performed using four da Vinci arms and one or two assistant ports. The choice of approach was left to the
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Fig. 1. Classification of the medial and lateral renal tumor using coronal section figures of the kidney. (A, B)
The medial renal tumor was defined as a tumor where the central line of the tumor is medial to the central line
of the kidney on a preoperative CT image. (C) The lateral renal tumor was defined as a tumor where the central
line of the tumor is lateral to the central line of the kidney on a preoperative CT image.
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surgeon. If there were no special problems, a transperitoneal approach was chosen if the tumor was located on
the anterior side of the kidney, whereas a retroperitoneal approach was selected if the tumor was located on the
posterior side of the kidney. The test clamp was conducted after identifying the renal artery, which was clamped
using a bulldog clamp. If the tumor was near the renal hilum, the renal vein was also identified and clamped.
The Gerota fat was incised around the tumor until the renal capsule was exposed, and the tumor margin was
marked using an ARIETTA 70 probe (Hitachi, Inc, Tokyo, Japan). The renal artery and vein were clamped with
bulldog clamps, and the tumor was resected. During tumor resection, suction and the vessel sealing device were
performed by the assistant to control bleeding. After resection, 3 -0 barbed sutures were used to suture the
vessels and urinary tract at the renal base, and the renal parenchyma was de-clamped with 1 stitch of 0-barbed
sutures. If there was arterial bleeding after de-clamping, additional sutures were performed with 3 -0 barbed
sutures. If there was no arterial bleeding, the renal parenchyma was sutured continuously with 0-barbed sutures.
Finally, the Gerota fascia was sutured continuously with 2 —0 absorbable sutures. Finally, the drain was placed
in all cases.

Statistical analysis

Continuous variables that followed a normal distribution are presented using mean and standard deviation.
Nominal variables were compared across the three groups using the chi-square test. For continuous variables
following a normal distribution, analysis involved the Turkey T test or the Games-Howell method; those not
following a normal distribution were analyzed using the Kruskal-Wallis test. Multivariate binomial logistic
regression with the forced entry method was utilized to identify predictors of trifecta and pentafecta non-
achievement in medial and lateral renal tumors, considering sex, age, hypertension, diabetes mellitus, BMI,
tumor size, “E” score, “N” score, “L” score, surgical approach, and preoperative eGFR as covariates. All statistical
tests were two-tailed, performed at a significance level of P<0.05. Statistical analyses were conducted using SPSS
software version 29 (IBM Corporation, New York, USA).

Result

Of the 700 cases, 17 with solitary kidney, 13 with multiple renal tumors, and two of multiple RAPNs performed
on a single kidney were excluded. A total of 668 cases were enrolled, with 405 cases of medial renal tumors and
263 cases of lateral renal tumors (Fig. 2).

Overall population (n=668, Table 1)

Patient characteristics

Tumor size was significantly smaller at L1 compared to L2 and L3 (P<0.001). The higher the “L” score, the higher
the total RENAL nephrometry score (P<0.001), “E” score (P<0.001), and “N” score (P<0.001). Preoperative
blood test values (hemoglobin and creatinine) did not show any correlation with the “L” score.

Robot-assisted partial nephrectomy (n=700)

Excluded
- Solitary kidney(n=17)
* Multiple renal tumors(n=13)
* Multiple RAPN performed on a single kidney(n=2)

Enroliment (n=668)

Tumor location with respect to the central line of the kidney

l
l l

Medial Lateral

(Medial renal tumors, n=405) (Lateral renal tumors, n=263)

Fig. 2. Flowchart of the study.
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L1 (n=290) | L2 (n=166) | L3 (n=212) | P-value (L1 vs. L2 vs. L3) | P-value (L1 vs. L2, L3)

A. Patient characteristics

Age (years) 63.0+12.6 |612+127 |634+132 |0222 0579
Sex Male 209 (72.1%) | 113 (68.1%) | 155 (73.1%) | 0.53 0.74
Medical history Hypertension 140 (48.3%) | 75 (45.2%) | 107 (50.5%) | 0.593 0.974
Diabetes mellitus 52 (17.9%) |22 (13.3%) |39 (18.4%) |0.345 0.54
BMI (kg/m?) 244+37 |248+40 |249%43 | 0381 0.177
RENAL score Total 55+1.2 73+1.2 84+1.4 <0.001 <0.001
R 1 |261(90.0%) | 117 (70.5%) | 164 (77.4%) | <0.001 <0.001
2 29(10.0%) |49 (29.5%) | 48 (22.6%)
E 1| 156 (53.8%) | 65(39.2%) |69 (32.5%) | <0.001 <0.001
2 | 113 (39.0%) | 84 (50.6%) | 107 (50.5%)
3 21(72%) | 17(102%) |36 (17.0%)

N 1| 117 (40.3%) |39 (23.5%) | 48 (22.6%) | <0.001 <0.001
99 (34.1%) | 38 (22.9%) | 44 (20.8%)
74 (25.5%) | 89 (53.6%) | 120 (56.6%)
A a | 118 (40.7%) | 74 (44.6%) | 101 (47.6%) | 0.645 0.351
113 (39.0%) | 61(36.7%) | 72 (34.0%)
x |59(20.3%) | 31(18.7%) |39 (18.4%)

[SSN )

Tumor size 259+10.3 32.0+134 29.6+13.4 <0.001 <0.001
Blood test Hemoglobin (g/dL) 14.2+2.3 139+1.7 14.1+1.5 0.192 0.179

Creatinine (mg/dL) 0.86+0.26 0.92+0.46 0.88+0.28 0.261 0.130
B. Surgical and functional outcomes
Surgical approach Transperitoneal 128 (44.1%) | 83 (50.3%) | 82(49.7%) | 0.276 0.109
Console time 123.6+43.1 | 126.2+37.7 | 131.2+44.8 | 0.159 0.1
Warm ischemia time 17.3+5.2 21.0+6.8 19.4+7.8 <0.001 <0.001
Pathological findings Clear cell 204 (70.3%) | 121 (72.9%) | 142 (67.0%) | 0.632 0.816
pTNM Benign 31 (10.7%) 18 (10.8%) 19 (9.0%) 0.008 0.001

Tla 228 (78.6%) | 114 (68.7%) | 151 (71.2%)

T1b 13 (4.5%) 27 (16.3%) 28 (13.2%)

T2a 0 (0%) 0(0%) 1(0.5%)

T3a 14 (4.8%) 7 (4.2%) 11 (5.2%)
Trifecta achievement 243 (86.8%) | 101 (68.2%) | 142 (71.0%) | <0.001 <0.001
Positive surgical margin 2(0.7%) 2(1.3%) 3 (1.5%) 0.690 0.398
Perioperative complications | Clavien-Dindo22 16 (5.5%) 5(3.0%) 9 (4.2%) 0.452 0.262
Pentafecta achievement 72 (37.5%) | 32(27.8%) | 28(20.7%) | 0.004 0.002
Preoperative eGFR 70.2+184 | 68.4%195 |684x18.1 0.478 0.224
eGFR at 1-year 61.0+15.8 59.0+16.5 59.3+15.5 0.490 0.237
Preoperative CKD stage 22+0.7 22+0.7 22+0.6 0.328 0.139
CKD stage at 1-year 2.4+0.6 2.6+0.7 2.5+£0.6 0.136 0.051

Table 1. Patient characteristics (A) and the surgical and functional outcomes (B) by “L” score in the overall
population.

Surgical outcomes
The rates of achieving trifecta (P<0.001) and pentafecta (P=0.004) were significantly lower in L2 and L3
compared to L1. Warm ischemia time was significantly shorter in L1 compared to L2 and L3 (P<0.001).

Medial renal tumors (n=405, Table 2)

Patient characteristics

Tumor size (P<0.001) was significantly smaller in L1 compared to L2 and L3. Similar to the overall population,
higher “L” scores were associated with higher total RENAL nephrometry scores (P <0.001), “E” scores (P <0.001),
and “N” scores (P<0.001). Preoperative blood test values did not show any correlation with the “L” score.

Surgical outcomes

As in the overall population, the rate of achieving trifecta (P <0.001) and pentafecta (P <0.001) were significantly
lower in L2 and L3 compared to L1 (Fig. 3). The higher the “L” score, the longer the console time (P=0.004).
Warm ischemia time (P <0.001) was significantly shorter for L1 than for L2 and L3.
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\ \ \ L1 (n=179) | L2 (n=98) | L3 (n=128) | P-value (L1 vs. L2 vs. L3) | P-value (L1 vs. L2, L3)
A. Patient characteristics
Age (years) 63.8+£12.5 60.8+12.8 | 64.0£13.3 0.121 0.38
Sex Male 130 (72.6%) | 69 (70.4%) |94 (73.4%) |0.875 0911
Medical history Hypertension 92(51.4%) 44(44.9%) | 63(49.2%) 0.585 0.418
Diabetes mellitus 31(17.3%) 14(14.3%) 25(19.5%) 0.586 0.987
BMI (kg/m?) 24.7+3.6 249+3.8 24.7+3.7 0.857 0.705
RENAL score Total 57+1.2 7.6+1.2 8.9+1.2 <0.001 <0.001
R 1 | 154 (86.0%) | 66 (67.3%) |93 (72.7%) | <0.001 <0.001
2 | 25(14.0%) | 32(32.7%) |35(27.3%)
E 1 |94(52.5%) |39(39.8%) |37(28.9%) |<0.001 <0.001
2 | 67(37.4%) | 45(45.9%) | 62 (48.4%)
3 | 18 (10.1%) 14 (14.3%) |29 (22.7%)
N 1]62(34.6%) |14(14.3%) |12(9.4%) | <0.001 <0.001
2 | 65(36.3%) 19 (19.4%) | 21 (16.4%)
3 152(29.1%) | 65(66.3%) |95 (74.2%)
A a | 68(38.0%) |41 (41.8%) |71 (55.5%) |0.034 0.045
79 (44.1%) | 43 (43.9%) | 44 (34.4%)
X | 32 (17.9%) 14 (14.3%) | 13 (10.2%)
Tumor size 27.3+10.8 33.6+£13.2 |322%13.7 <0.001 <0.001
Blood test Hemoglobin (g/dL) 14.1+1.3 14.1+1.6 14.2+1.6 0.795 0.941
Creatinine (mg/dL) 0.85+0.24 0.92+0.47 | 0.86+0.24 0.35 0.108
B. Surgical and functional outcomes
Surgical approach Transperitoneal 85 (47.5%) |49 (50.0%) |76 (59.4%) |0.111 0.118
Console time 129.1+44.8 | 127.8+£36.4 | 144.3+44.6 | 0.004 0.065
Warm ischemia time 17.9+4.9 21.9+7.1 21.0+7.7 <0.001 <0.001
Pathological findings Clear cell 134 (74.9%) | 69 (70.4%) | 86 (67.2%) | 0.944 0.682
pTNM Benign 13 (7.4%) 10 (10.2%) | 14 (10.9%) | 0.007 <0.001
Tla 144 (81.8%) | 65 (66.3%) | 87 (68.0%)
T1b 8 (4.5%) 19 (19.4%) | 20 (15.6%)
T2a 0 0 1 (0.8%)
T3a 11 (6.3%) 4 (4.1%) 6 (4.7%)
Trifecta achievement 150 (85.2%) | 54 (61.4%) | 81 (66.9%) | <0.001 <0.001
Positive surgical margin 1 (0.6%) 2(2.2%) 1(0.8%) 0.439 0.148
Perioperative complications | Clavien-Dindo2>2 13 (7.3%) 3(3.1%) 6 (4.7%) 0.305 0.409
Pentafecta achievement 47 (37.9%) 17 (25.4%) | 13 (15.1%) | 0.001 <0.001
Preoperative eGFR 70.1£17.3 | 68.9+£20.1 |69.1+182 |0.844 0.563
eGFR at 1-year 61.5£15.2 59.9+14.3 | 59.4+15.1 0.574 0.299
Preoperative CKD stage 22+0.7 2.2+0.7 22+0.3 0.565 0.296
CKD stage at 1-year 2.4+0.6 2.6+0.6 2.6+0.6 0.221 0.083

Table 2. Patient characteristics (A) and the surgical and functional outcomes (B) by “L” score in the medial

renal tumors.

Lateral renal tumors (n=263, Table 3)
Patient characteristics

Tumor size (P<0.001) was significantly smaller in L1 than in L2 and L3. Similar to the overall population, the
higher the “L” score, the higher the total RENAL nephrometry score (P<0.001) and the “E” score (P=0.039).
Preoperative blood test values did not show any correlation with the “L” score.

Surgical outcomes
Warm ischemia time (P=0.001) was significantly shorter in L1 than in L2 and L3.

The rate of achieving trifecta tended to be low with high L scores (P=0.056), and was significantly lower in
L2 and L3 than in L1 (P=0.017). There was no correlation between rates of pentafecta achievement (P=0.734)
and “L” score (Fig. 3).
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Medial renal tumors

Lateral renal tumors

Trifecta  Pentafecta Trifecta Pentafecta
L1 85.2% 37.9% L1 89.4% 36.8%
L2 61.4% 25.4% L2 78.4% 31.3%
L3 66.9% 15.1% L3 77.2% 30.6%

Fig. 3. Achievement rate of trifecta and pentafecta in medial and lateral renal tumors using renal figures.

Predictors of trifecta and pentafecta non-achievement in medial and lateral renal
tumors

Multivariate analysis in medial renal tumors (Table 4)

In multivariate analysis, tumor size (odds ratio [OR]: 1.065, 95% confidence interval [CI]: 1.040-1.091, P<0.001),
“E” score (E1 vs. E2, E3 OR: 2.073, 95%CI: 1.155-3.722, P=0.015), and “L” score (L1 vs. L2, L3 OR: 2.081, 95%ClI:
1.179-3.671, P=0.011) were identified as predictors of trifecta non-achievement. Tumor size (OR: 1.036, 95%CI:
1.006-1.068, P=0.018), “L” score (L1 vs. L2, L3 OR: 1.922, 95%CI: 1.058-3.49, P=0.032) and preoperative eGFR
(OR: 1.022, 95%CI: 1.001-1.044, P=0.041) were identified as predictors of non-achievement of pentafecta.

Multivariate analysis in lateral renal tumors (Table 5)
Tumor size was identified as predictors of trifecta non-achievement (OR: 1.06, 95% CI: 1.021-1.10, P=0.002)
and pentafecta non-achievement (OR:1.044, 95%CI:1.004-1.086, P=0.029).

Discussion

This study examined the impact of the “L” score on patient characteristics, surgical outcomes, and functional
outcomes in RAPN. It is the first to analyze how “L” scores affect patient characteristics and the surgical and
functional outcomes in patients with medial and lateral renal tumors, respectively. The study suggests that the “L”
score is predictive of surgical outcomes, though its effectiveness varies between medial and lateral renal tumors.
Since the classification of medial and lateral renal tumors was not incorporated in the RENAL nephrometry
score, caution is advised when interpreting “L” scores, and the quality of scoring may be improved by including
medial and lateral tumors in the RENAL nephrometry score and other tumor complexity assessment tools.

In this study, L1 vs. L2 and L3 showed significant differences in predicting trifecta (P =< 0.001) and pentafecta
(P=<0.001) achievement rate (Table 2). On the other hand, L2 vs. L3 showed no significant differences in trifecta
(P=0.405) and pentafecta (P=0.113) achievement rates (data not shown). These findings suggest that the cut-off
point for predicting trifecta in the “L” score is between 1 and 2.

For medial renal tumors, higher “L” scores were associated with lower rates of trifecta and pentafecta
achievement, and higher “L” scores were an independent predictor of trifecta and pentafecta non-achievement.
On the other hand, in lateral tumors, “L” score was not implicated in achieving trifecta and pentafecta. Previous
studies have reported that “L score is an important predictor of trifecta and pentafecta achievement>'®. However,
these studies did not examine the impact of “L” score while considering whether the renal tumors were medial
or lateral.

Regarding trifecta achievement rates, univariate analysis, but not multivariate analysis, indicated that the
achievement rate was relatively higher with lower “L” scores in lateral renal tumors (P =0.056) and was significant
in medial renal tumors (P<0.001). This may be due to the significantly shorter warm ischemia time associated
with low “L” scores, irrespective of the tumor’s location as medial or lateral. Numakura et al. also reported that
high “L” scores were linked to prolonged warm ischemia times?!. A higher “L” score suggests that the renal tumor
is closer to the renal hilum, potentially prolonging the warm ischemia time. Notably, the proximity of medial
renal tumors to the renal hilum, compared to lateral renal tumors, is likely to extend the warm ischemia time due
to the necessary processing of critical vasculature and the urinary tract.

Trifecta components other than warm ischemia time, namely positive surgical margin and perioperative
complication rates, did not differ by “L” score. The positive surgical margin ranged from 0.6 to 2.2% for medial
renal tumors and from 0 to 2.5% for lateral renal tumors, similar and lower than the previously reported 1.1-
6.5%2. Perioperative complication rates ranged from 3.1 to 7.3% for medial renal tumors and from 2.7 to 3.6%
for lateral renal tumors, with a trend toward higher rates for medial renal tumors, though both were lower than
the 15.6% previously reported?.
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\ \ ‘Ll(n:lll) 12 (n=68) |L3(n=84) | Pvalue (L1vs.L2vs.L3) | Pvalue (L1vs. L2, L3)

A. Patient characteristics

Age (years) 61.7+12.7 61.7+12.6 |624+13.2 |0918 0.803
Sex Male 79 (71.2%) | 44 (64.7%) |61 (72.6%) |0.534 0.715
Medical history Hypertension 48 (43.2%) | 31(45.6%) |44 (52.4%) |0.437 0.328
Diabetes mellitus 21(18.9%) |8 (11.8%) 14 (16.7%) | 0.452 0.336
BMI (kg/m?) 24.0£3.8 245+44 25.1£5.2 0.197 0.114
RENAL score Total 52+1.1 69+1.1 7.7+1.3 <0.001 <0.001
R 1 107 (96.4%) |51 (75.0%) |71 (84.5%) |<0.001 <0.01
2 | 4(3.6%) 17 (25.0%) | 13 (15.5%)
E 1 162(55.9%) |26(38.2%) |32(38.1%) |0.039 0.012
2 | 46 (41.4%) | 39(57.4%) |45 (53.6%)
3 |3(2.7%) 3 (4.4%) 7 (8.3%)
N 1 |55(49.5%) | 25(36.8%) |36 (42.9%) |0.207 0.076
2 | 34(30.6%) 19 (27.9%) |23 (27.4%)
3 122(19.8%) |24(35.3%) |25(29.8%)
A a |50 (45.0%) |33 (48.5%) |30 (35.7%) |0.542 0.75
34 (30.6%) 18 (26.5%) | 28 (33.3%)
27 (24.3%) 17 (25.0%) | 26 (31.0%)
Tumor size 23.6%9.1 29.8+13.3 |[25.7+12.1 |0.004 0.004
Blood test Hemoglobin (g/dL) 14.3+3.4 13.6+1.7 14.0+1.6 0.155 0.097
Creatinine (mg/dL) 0.87+0.30 0.92+0.46 |0.90+£0.33 |0.697 0.406
B. Surgical and functional outcomes
Surgical approach Transperitoneal 43 (38.7%) | 34(50.7%) |31(36.9%) |0.179 0.484
Console time 114.6£38.7 | 123.9£39.7 | 111.3+37.3 | 0.126 0.64
Warm ischemia time 16.3+5.7 19.8+6.2 17.1+7.2 0.001 0.013
Pathological findings Clear cell 70 (63.1%) |52 (76.5%) |56 (66.7%) |0.214 0.397
pTNM Benign 18 (16.4%) | 8 (11.8%) 5(6.1%) 0.189 0.124
Tla 84 (76.4%) |49 (72.1%) | 64 (78.0%)
T1b 5 (4.5%) 8 (11.8%) 8(9.8%)
T2a 0 0 0
T3a 3(2.7%) 3 (4.4%) 5(6.1%)
Trifecta achievement 93(89.4%) |47 (78.3%) |61 (77.2%) |0.056 0.017
Positive surgical margin 1(1.0%) 0 (0%) 2(2.5%) 0.382 0.61
Perioperative complications | Clavien-Dindo22 3(2.7%) 2(2.9%) 3(3.6%) 0.939 0.543
Pentafecta achievement 25 (36.8%) 15 (31.3%) | 15(30.6%) | 0.734 0.434
Preoperative eGFR 70.3£20.2 |67.7+18.8 |67.2+17.9 |0.491 0.406
eGFR at 1-year 60.0+16.8 57.8+19.1 |59.1+16.4 |0.790 0.563
Preoperative CKD stage 22+0.7 2.3%0.7 2.3+0.7 0.582 0.298
CKD stage at 1-year 2.4+0.6 2.6+0.8 2.5+0.7 0.553 0.312

Table 3. Patient characteristics (A) and the surgical and functional outcomes (B) by “L” score in the lateral
renal tumors.

The correlation between pentafecta non-achievement and the “L” score was observed only in medial renal
tumors, not in lateral ones. Generally, a high “L” score is expected to significantly impact renal function negatively
due to surgical manipulation near the renal sinus. However, this does not necessarily imply poor long-term renal
functional preservation in lateral renal tumors.

In this study, the “E” score was identified as an independent predictor of trifecta non-achievement solely in
medial renal tumors, indicating that RENAL nephrometry scores other than the “L” score might differ in their
predictive abilities when considering medial versus lateral renal tumors. Ito et al.” noted complete endophytic
renal tumors with a 3-point “E” score as an independent predictor of trifecta achievement, whereas Carbonara
et al.° and Motoyama et al.” observed a weaker association. The variability in these outcomes, as indicated by
previous studies, may partly stem from how trifecta achievement varies between medial and lateral renal tumors.

Finally, as a clinical scoring system, some recent reports have shown that AI-generated nephrometry scores
are superior to traditional RENAL nephrometry scores, and time-efficient AI-generated nephrometry scores
may become increasingly important in the future?*.

This study had several limitations. First, it is a single-center, retrospective study. Additionally, the absence
of propensity matching between the medial and lateral renal tumor groups could have resulted in significant
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Trifecta Pentafecta
95%CI 95%CI
Variables OR | Low | Upper | P-value | OR |Low | Upper | P-value
Sex 1.241 | 0.633 |2.432 | 0.530 1.938 | 0.894 | 4.198 | 0.094
Age 0.919 | 0.502 | 1.685 | 0.786 1.578 1 0.80 |3.111 |0.188
BMI 0.948 | 0.874 | 1.027 |0.193 1.006 | 0.919 | 1.10 0.903
Hypertension 1.245 | 0.686 |2.260 | 0.471 1.806 | 0.944 | 3.456 | 0.074
Diabetes mellitus 1.677 | 0.877 | 3.204 | 0.118 1.06 |0.509 | 2.209 |0.876
Tumor size 1.065 | 1.040 | 1.091 | <0.001 | 1.036 | 1.006 | 1.068 | 0.018
E score Elvs.E2,E3 |2.073 | 1.155 | 3.722 | 0.015 1.697 | 0.917 | 3.139 | 0.092
N score NI1vs.N2,N3 | 1.417 | 0.600 |3.349 | 0.427 1.826 | 0.885 | 3.766 | 0.103
L score Llvs.L2,L3 |2.081 | 1.179 | 3.671 |0.011 1.922 | 1.058 | 3.49 0.032
Hemoglobin (g/dL) 1.023 | 0.827 | 1.265 | 0.836 1.001 | 0.781 | 1.282 | 0.995
Preoperative eGFR 0.997 | 0.981 | 1.013 | 0.686 1.022 | 1.001 | 1.044 | 0.041
Surgical approach 1.006 | 0.596 | 1.696 | 0.983 1.42 | 0.794 | 2.539 | 0.237

Table 4. Logistic regression analysis of factors associated with trifecta and pentafecta non-achievement after
robot-assisted partial nephrectomy in the medial renal tumors.

Trifecta Pentafecta
95%CI 95%CI
Variables OR |Low | Upper | P-value | OR | Low | Upper | P-value
Sex 0.921 | 0.387 | 2.359 | 0.921 0.535 [ 0.226 | 1.265 | 0.154
Age 1.781 | 0.743 | 4.268 | 0.195 1.203 | 0.517 | 2.801 | 0.668
BMI 1.069 | 097 |1.178 |0.176 094 |[0.852 | 1.037 |0.215
Hypertension 0.719 | 0.318 | 1.624 | 0.427 1.131 | 0.527 | 2.428 | 0.751
Diabetes mellitus 0.532 | 0.172 | 1.645 | 0.273 0.788 | 0.302 | 2.053 | 0.625
Tumor size 1.06 1.021 | 1.10 0.002 1.044 | 1.004 | 1.086 | 0.029
E score Elvs. E2,E3 1.288 | 0.557 | 2.981 | 0.554 0.657 [0.292 | 1.482 | 0.312
N score N1vs.N2,N3 | 1.813 | 0.682 |4.817 | 0.233 1.633 | 0.71 |3.757 | 0.249
L score Llvs.L2,L3 1.469 | 0.64 |3.372 |0.364 1.231 | 0.576 | 2.633 | 0.592
Hemoglobin (g/dL) 0.893 | 0.698 | 1.141 | 0.365 1.071 | 0.832 | 1.377 | 0.594
Preoperative eGFR 099 |0.969 |1.011 |0.331 1.007 | 0.985 | 1.029 | 0.532
Surgical approach 0.687 | 0.326 | 1.447 | 0.323 0.956 | 0.467 | 1.955 | 0.901

Table 5. Logistic regression analysis of factors associated with trifecta and pentafecta non-achievement after
robot-assisted partial nephrectomy in the lateral renal tumors.

differences in patient characteristics. Instead, we conducted a multivariate logistic regression analysis, and the
real-world data set appears to be valuable.

Conclusions

This is the first report of a study focusing on the “L” score of the RENAL nephrometry score and its effect on
medial and lateral renal tumors. In medial renal tumors, the “L” score was identified as an independent predictor
of trifecta and pentafecta non-achievement. However, the role of the “L” score in predicting surgical outcomes in
lateral renal tumors was less significant. Therefore, this study suggests that the “L” score is useful for predicting
surgical outcomes, although its utility varies between medial and lateral renal tumors. This study may caution
surgeons regarding the clinical interpretation of the “L” scores.

Data availability
The datasets generated and analyzed in the current study are not publicly available but are available from the
corresponding author upon reasonable request.
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