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console time (time during which the primary sur‑
geon controls the robot), instrument active time, 
and event counts, such as instrument exchanges 
and endoscope installations. Such telemetry com‑
plements traditional “skin‑to‑skin” operative time 
by providing a system‑defined representation of 
intraoperative workload and workflow.

Obesity remains highly prevalent, and is com‑
monly defined as body mass index (BMI) equal 
to or greater than 30 kg/m2.4 In pelvic robotic 
surgery, increased adiposity may reduce work‑
ing space and worsen visualization, potentially 
prolonging dissection and reconstruction times. 

INTRODUCTION  Robot‑assisted surgery is an es‑
tablished modality in urologic oncology. Robot
‑assisted radical prostatectomy (RARP) is used 
in clinically localized prostate cancer, and robot
‑assisted partial nephrectomy (RAPN) is a stan‑
dard minimally‑invasive approach for nephron
‑sparing surgery in selected patients with re‑
nal tumors.1,2 In parallel with clinical outcomes, 
modern robotic platforms automatically capture 
system‑generated intraoperative metrics, usual‑
ly referred to as automated performance metrics, 
that describe procedure flow without addition‑
al manual annotations.3 These metrics include 
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ABSTRACT

INTRODUCTION  Robotic platforms automatically record intraoperative telemetry, but body mass index 
(BMI) effects on these micrometrics are unclear.
AIM  This study aimed to evaluate BMI–telemetry associations overall and by procedure, focusing on 
robot‑assisted radical prostatectomy (RARP) and robot‑assisted partial nephrectomy (RAPN).
MATERIALS AND METHODS  A  retrospective consecutive single‑surgeon cohort of 100 robot‑assisted 
urologic procedures performed between April 2, 2024 and December 22, 2025 was analyzed. BMI was 
calculated for all participants. The primary outcome was console time, while secondary outcomes included 
instrument active time and camera installation rate. The associations were evaluated using the Spearman 
correlation and prespecified procedure‑stratified models (log‑linear regression for time outcomes and 
negative binomial regression with log [console time] offset for rate outcomes).
RESULTS  The cohort included RARP (n = 43), RAPN (n = 36), and other procedures (n = 21). BMI 
and console time were available for 97 cases. BMI correlated with console time overall (r = 0.272; 
P = 0.007) and in RARP (r = 0.487; P = 0.001; n = 40), but not in RAPN (r = 0.09; P = 0.6; n = 36). 
In the adjusted RARP models (age and extended pelvic lymph node dissection), each 5 kg/m² increment 
in BMI was associated with a 16.8% longer console time (95% CI, 4–31.2; P = 0.009), a 17.7% longer 
instrument active time (95% CI, 4–33.2; P = 0.01), and a higher camera installation rate (incidence rate 
ratio, 1.36 per +5 kg/m2; 95% CI, 1.07–1.72; P = 0.01). Quantile regression suggested a larger effect 
in prolonged RARP cases (75th percentile, +45 min per +5 kg/m2; P <0.001).
CONCLUSIONS  Higher BMI was associated with longer surgeon‑controlled times and increased camera 
management burden in RARP but not in RAPN. Telemetry may support BMI‑adapted scheduling and 
workflow optimization.
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power only for correlations of ρ equal to or great‑
er than 0.45; therefore, a null finding in RAPN 
may reflect type II error rather than a true ab‑
sence of association.

Setting  The  dataset reflects single‑center, 
single‑surgeon (RD) robot‑assisted urologic sur‑
geries performed between April 2, 2024 and 
December 22, 2025, using the da Vinci X robotic 
system (Intuitive Surgical, Sunnyvale, California, 
United States). The study was conducted at the 
Department of Urology and Urological Oncolo‑
gy of the Multidisciplinary Hospital in Warsaw
‑Międzylesie (Warszawa, Poland). Perioperative 
variables were collected during the index hospi‑
talization, and 30‑day readmission status was as‑
sessed from the institutional record.

Study participants  All consecutive robot‑assisted 
urologic procedures recorded in the database were 
included (n = 100). No additional exclusion crite‑
ria were applied. For procedure‑stratified analy‑
ses, 2 major groups were prespecified—RARP and 
RAPN—as these procedures represented most 
cases and have distinct technical characteristics. 
Other robotic procedures were summarized de‑
scriptively. Cases were excluded from specific 
analyses if BMI or the corresponding telemetry 
variable was missing.

Data sources and variables  Anthropometrics 
(height and weight) and demographic variables 
were routinely documented in the clinical record 
and entered into the database. BMI was expressed 
in kg/m2. It was analyzed as a continuous variable, 
and categorized for descriptive purposes: normal 
weight (<25 kg/m2), overweight (25–29.9 kg/m2), 
or obese (≥30 kg/m2). Postoperative histopathol‑
ogy findings for oncologic procedures (patho‑
logic stage / grade group for RARP and renal tu‑
mor histology / stage for RAPN) were extract‑
ed from routine pathology reports and summa‑
rized descriptively to characterize the case mix. 
Procedure‑specific case‑complexity covariates that 
could confound BMI–telemetry associations (eg, 
prostate volume for RARP and renal nephrome‑
try score / tumor location or tumor size for RAPN) 
were not routinely available in the database and, 
therefore, could not be included in the multivari‑
able adjustment; residual confounding is possible. 
Additional perioperative variables (used descrip‑
tively and in exploratory analyses) included length 
of hospital stay (d), transfusion (number of red 
blood cell units), drain output on postoperative 
day 1 (ml), drain maintenance duration (d), and 
perioperative hemoglobin decrease (preoperative 
minus next‑morning value). These variables were 
extracted from the values routinely documented 
in the electronic medical records.

Robot‑derived telemetry metrics were gener‑
ated automatically by the robotic platform and 
retrieved from case‑level summaries available in 
an intuitive mobile application (iOS; Apple Inc., 
Cupertino, California, United States). The values 

Recent meta‑analyses and cohort studies suggest 
that morbid obesity is associated with longer op‑
erative or console times after RARP, and may in‑
fluence perioperative outcomes, while oncologic 
outcomes may remain comparable in appropri‑
ately selected patients.5,6 Moreover, prolonged 
console time has been associated with postop‑
erative recovery metrics and complications in 
single‑surgeon series, highlighting the clinical 
relevance of efficiency measures.7

For RAPN, large registries indicate that the pro‑
cedure is feasible in patients with morbid obesity, 
with perioperative outcomes broadly comparable 
after adjustment for case mix; however, technical 
demands may differ from those of pelvic surgery.8

Despite the availability of system‑generated 
telemetry, most obesity studies in robotic urolo‑
gy rely on global outcomes, such as total opera‑
tive time. Studies are limited regarding the spe‑
cific robotic micrometrics (eg, camera manage‑
ment events) that account for increased work‑
load in patients with obesity. Additionally, wheth‑
er the relationship between BMI and telemetry 
is procedure‑specific remains unknown. Under‑
standing these components could improve pre‑
operative planning, case scheduling, and work‑
flow optimization.

AIM  The main goal of this study was to evalu‑
ate whether patient BMI is associated with con‑
sole time in a consecutive series of robot‑assisted 
urologic procedures, using prespecified procedure
‑stratified analyses for RARP and RAPN. It also 
aimed to quantify the association between BMI 
and other telemetry‑derived workload metrics 
(instrument active time, instrument exchang‑
es, and endoscope installation burden), and to 
explore whether BMI has a stronger associa‑
tion with prolonged cases, using upper‑quartile 
(75th percentile) regression for console time in 
RARP.

MATERIALS AND METHODS  Study design and re‑
porting  This retrospective observational co‑
hort study was designed to analyze a consecu‑
tive series of robot‑assisted urologic procedures. 
The report follows the STROBE recommenda‑
tions for observational studies.9 The sample size 
(100 consecutive cases) was based on data avail‑
ability; no a priori power calculation was per‑
formed. Because the procedures were performed 
by a single surgeon, external validity may be lim‑
ited, and the findings should be interpreted as 
hypothesis‑generating. Future studies should val‑
idate the BMI–telemetry associations in multisur‑
geon and / or multicenter cohorts to assess repro‑
ducibility across different techniques, teams, and 
experience levels. Procedure‑stratified analyses 
were prespecified; however, the subgroup sample 
sizes (RARP, n = 43; RAPN, n = 36) limit statisti‑
cal power for detecting small‑to‑moderate asso‑
ciations. As an a posteriori sensitivity consider‑
ation for correlation testing (2‑sided α = 0.05), 
the RAPN subgroup provided approximately 80% 
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across the analyses. To address multiplicity across 
the telemetry outcomes and subgroup analyses, 
P values for the Spearman correlation tests were 
adjusted using the Benjamini–Hochberg false 
discovery rate (FDR) procedure across the pre‑
specified family of BMI–telemetry correlations 
(overall, RARP, and RAPN; 4 outcomes; 12 tests); 
FDR‑adjusted q values are reported, with a q val‑
ue below 0.05 considered significant. For ordi‑
nary least squares models, heteroskedasticity
‑consistent standard errors were used.

Models adjusted for time outcomes  The console and 
instrument active times displayed right‑skewed 
distributions; therefore, log‑transformations 
were applied and ordinary least squares models 
were fitted on the log scale. Heteroskedasticity
‑robust standard errors were considered. The ef‑
fects were expressed as percent change per each 
5 kg/m2 increment in BMI by back‑transforming 
regression coefficients.

Upper‑quartile (prolonged case) analysis  To eval‑
uate whether BMI has a larger effect in pro‑
longed cases, quartile regression was fitted at the 
75th percentile of the console time in RARP.

Count and rate outcomes  For camera installation 
burden (counts observed over different console 
time exposures), negative binomial regression 
with an offset for log (console time) was used to 
model installation rates and account for over‑
dispersion. The effects were expressed as inci‑
dence rate ratios (IRRs) per each 5 kg/m2 incre‑
ment in BMI.

Missing data  BMI was missing for 2, whereas te‑
lemetry for 1 of the 100 cases. In addition, en‑
doscope installation counts (0 °/30 °) were miss‑
ing for 1 RARP case; therefore, camera installa‑
tion summaries and rate models involved slight‑
ly smaller denominators (eg, n = 98 overall for 
install‑derived metrics; n = 41 in RARP for install
‑derived summaries; and n = 39 in the adjusted 
RARP rate model). Complete case analyses were 
used for each model. Given the low proportion of 
missingness and the nature of aggregated telem‑
etry, multiple imputations were not performed.

Sensitivity analysis  A prespecified sensitivity anal‑
ysis excluded an extreme BMI outlier (>2 SD above 
mean RARP BMI) to evaluate the robustness of as‑
sociations. In addition, because endoscope instal‑
lation counts showed a single high‑leverage obser‑
vation (extreme install count), a sensitivity analy‑
sis was conducted for the camera installation rate 
model, excluding that observation (and, equiva‑
lently, excluding converted cases with available 
install data) to assess the robustness of the IRR 
estimates. In this dataset, the above‑2 SD criteri‑
on identified 2 RARP cases. All analyses were per‑
formed using Python software (Python Software 
Foundation, Beaverton, Oregon, Unites States; 
pandas, scipy, statsmodels).

were manually extracted into a study spreadsheet 
for analysis. The telemetry metrics included con‑
sole time (min), instrument active time (min), in‑
strument exchanges (count), instruments count 
(count), and endoscope installations (camera in‑
stalls; count), including 0- and 30‑degree endo‑
scopes (exposure‑normalized camera installation 
burden was computed as the number of installs 
per 100 console minutes).

Outcomes  The primary outcome was the con‑
sole time. The secondary outcomes included in‑
strument active time, instrument exchanges, and 
camera installation burden.

Ethics  This retrospective observational study 
was conducted using anonymized, routinely col‑
lected clinical, laboratory, and robotic system te‑
lemetry data. The study involved no intervention 
beyond standard clinical care and no direct con‑
tact with the participants. According to the appli‑
cable national regulations and institutional poli‑
cies for retrospective analyses of fully deidenti‑
fied routine data10, formal review and approval 
by a bioethics committee were not required. In‑
dividual informed consent was waived owing to 
the retrospective design and the use of anony‑
mized data. The study was conducted according 
to the principles of the Declaration of Helsinki 
and applicable data protection regulations.

Covariates  Age at surgery was derived from 
the year of birth and date of surgery. Sex was 
recorded as male or female. For RARP cases, ex‑
tended pelvic lymph node dissection (ePLND) 
was identified from procedure descriptions, and 
included as an adjustment variable.

Bias and confounding  To reduce selection bias, 
all consecutive cases in the prespecified period 
were included. Telemetry metrics were system
‑generated; however, manual transcription into 
the spreadsheet could introduce measurement 
error. The data were reviewed for plausibility and 
outliers before analysis. Nonetheless, unmea‑
sured confounding may remain, as procedure
‑specific complexity factors were not captured 
(eg, prostate size, prior pelvic surgery, or tumor 
complexity).

Statistical analysis  Continuous variables were 
presented as mean (SD) when approximately 
normally distributed, and as median (interquar‑
tile range [IQR]) when skewed. Categorical vari‑
ables were reported as counts and percentag‑
es. The associations between BMI and teleme‑
try metrics were evaluated using the Spearman 
correlation (overall and procedure‑stratified 
for RARP and RAPN). All hypothesis tests were 
2‑sided with α = 0.05. Where applicable, the re‑
sults were interpreted primarily using effect sizes 
and 95% CIs rather than relying solely on P val‑
ues; for exploratory end points, the consisten‑
cy of direction and magnitude were emphasized 
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Baseline characteristics  Mean (SD) age of the co‑
hort was 60.1 (12.7) years. Mean (SD) BMI was 
27.5 (4.7) kg/m2; 23.5% of the patients with 
available BMI were individuals with obesity 
(BMI ≥30 kg/m2). RARP patients were older, while 
the RAPN group included a higher proportion of 
women (TABLE 1). Because this was a retrospective 
consecutive series, there was no nonparticipation. 

RESULTS  The cohort included 100 consecu‑
tive robot‑assisted urologic cases. RARP ac‑
counted for 43 cases, and RAPN constituted 
36; the remaining procedures (n = 21) were 
heterogeneous and summarized descriptive‑
ly. Conversion to open surgery occurred in 
3 cases (3%), and 1 case (1%) of 30‑day read‑
mission was recorded.

TABLE 1  Characteristics of the study cohort

Characteristic Overall (n = 100) RARP (n = 43) RAPN (n = 36)

Age, y, mean (SD) 60.1 (12.7) 65.3 (6.8) 57.9 (11.6)

Female sex 18 (18) 0 12 (33.3)

BMI‑related parametersa BMI, kg/m2, mean (SD) 27.5 (4.7) 28.8 (4.1) 26.9 (4.7)

BMI <25 kg/m2 27 (27.6) 8 (19.5) 11 (30.6)

BMI 25–29.9 kg/m2 48 (49) 18 (43.9) 19 (52.8)

BMI ≥30 kg/m2 23 (23.5) 15 (36.6) 6 (16.7)

BMI missing 2 (2) 2 (2) 0

ePLND 19 (19) 16 (37.2) 0

Conversion to open surgery 3 (3) 2 (4.7) 1 (2.8)

30‑day readmission 1 (1) 1 (2.3) 0

Length of stay, d, median (IQR) 5 (4–7) 4 (4–6) 5 (4–7)

Data are presented as number (percentage) unless indicated otherwise.

a  Percentages for BMI categories were calculated for the patients with available BMI.

Abbreviations: BMI, body mass index; ePLND, extended pelvic lymph node dissection; IQR, interquartile range; RAPN, robot‑assisted partial 
nephrectomy; RARP, robot‑assisted radical prostatectomy

TABLE 2  Robot‑derived telemetry metricsa

Telemetry metric Overall (n = 100) RARP (n = 43) RAPN (n = 36)

Console time, min 144 (96.5–168.5) 158.5 (145.5–184.2) 103.5 (85.8–154.2)

Instrument active time, min 127 (83.5–149) 141.5 (127.2–164.5) 91.5 (73.5–129)

Instrument count, n 4 (4–4) 4 (4–4) 4 (4–4)

Instrument exchanges, n 3 (1–5.5) 5 (4–7) 1 (1–3)

Camera installs, n 3 (2–5) 5 (3–8) 2 (1–4)

Camera installs / 100 console min, 
n

2.45 (1.71–3.74) 3.33 (2.16–4.49) 1.97 (1.28–3.09)

Data are presented as median (interquartile range).

a  Telemetry availability: console time / instrument active time / instrument counts and exchanges were available for 99/100 cases. Endoscope 
installation counts were available for 98/100 cases.

Abbreviations: see TABLE 1

TABLE 3  Adjusted effect estimates in robot‑assisted radical prostatectomya

Outcome Effect estimate per +5 kg/m² BMI (95% CI) P value

Console time (log‑linear OLS) +16.8% (4–31.2) 0.009

Instrument active time (log‑linear OLS) +17.7% (4–33.2) 0.01

Camera installation rate (NB with offset) IRR, 1.36 (1.07–1.72) 0.012

Console time (75th percentile quartile 
regression)

+45 min at 75th percentile 0.0002

a  All models were adjusted for age and ePLND.

Abbreviations: IRR, incidence rate ratio; NB, negative binomial; OLS, ordinary least squares; others, see TABLE 1
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BMI was not available for 2 RARP cases (missing 
height / weight values from the medical records), 
and console time was missing in 1 RARP case (te‑
lemetry summary unavailable), leaving 97 cases 
with complete BMI and console time for the pri‑
mary BMI–console time analysis. Endoscope in‑
stallation counts were available for 98 cases (ad‑
ditional missing install data in 1 RARP case).

Histopathology  Histopathology reports were 
available for 41/43 RARP (95.3%) and 35/36 
RAPN cases (97.2%). In RARP, most tumors were 
organ‑confined (pT2*; 29/43; 67.4%), and a pos‑
itive surgical margin (R1) was uncommon (1/43; 
2.3%). In RAPN, clear cell renal cell carcinoma was 
the most frequent diagnosis (19/36; 52.8%), and 
8/36 cases (22.2%) were benign lesions (angio‑
myolipoma or oncocytoma).

Telemetry overview  Median (IQR) console time 
was 144 (96.5–168.5) minutes. RARP had longer 
console and instrument active times, as well as 
higher instrument exchange and camera install 
counts than RAPN (TABLE 2).

Unadjusted association between body mass index 
and console time  Of the 100 cases, BMI and con‑
sole time were jointly available for 97 procedures 
(RARP, n = 40; RAPN, n = 36), which constitut‑
ed the set for the primary correlation analyses. 
The adjusted RARP time models involved 40 cas‑
es, whereas the adjusted RARP camera installa‑
tion rate model comprised 39 procedures owing 
to missing install data. Across all procedures with 
complete data, BMI correlated with console time 
(r = 0.272; P = 0.007). Stratified by procedure, BMI 
correlated with console time in RARP (r = 0.487, 
P = 0.001) but not in RAPN (r = 0.09; P = 0.6). 
FIGURE 1 illustrates the procedure‑specific pattern.

Adjusted association in robot‑assisted radical prosta‑
tectomy   In the multivariable log‑linear regres‑
sion restricted to RARP and adjusted for age and 
ePLND, each 5 kg/m2 increment in BMI was asso‑
ciated with a 16.8% (95% CI, 4–31.2) longer con‑
sole time (P = 0.009) and a 17.7% (95% CI, 4–33.2) 
longer instrument active time (P = 0.01; TABLE 3). 
The adjusted association between BMI and con‑
sole time is shown in FIGURE 2.

In the sensitivity analysis excluding the 
2 RARP cases with BMI above 37 kg/m2 (>2 SD 
above mean RARP BMI), the association between 
BMI and console time remained positive and was 
slightly stronger than in the primary adjusted 
model (+24.1% per +5 kg/m2; 95% CI, 10.2–39.7 
vs +16.8% in the main analysis.

Upper‑quartile (prolonged case) analysis  Quantile 
regression suggested that BMI had a stronger as‑
sociation with prolonged RARP cases, with an es‑
timated 45‑minute increase at the 75th percen‑
tile per each 5 kg/m2 increment in BMI (P <0.001; 
TABLE 3).

FIGURE 1�  Body mass index vs console time, stratified by robot‑assisted radical 
prostatectomy and robot‑assisted partial nephrectomy, with least‑squares fit lines

Abbreviations: see TABLE 1
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FIGURE 2�  Adjusted association between body mass index and console time in robot
‑assisted radical prostatectomy (log‑linear model; predicted minutes with 95% CI, 
adjusted for age and extended pelvic lymph node dissection)
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FIGURE 3�  Body mass index and camera installation burden in robot‑assisted radical 
prostatectomy (negative binomial rate model; predicted installs per 100 console minutes 
with 95% CI, adjusted for age and extended pelvic lymph node dissection)
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maintenance duration (median [IQR], 2 [2–3] vs 
2 [1–2] d; P = 0.003; n = 85). In addition, console 
time correlated with the perioperative hemoglo‑
bin decrease (preoperative to next‑morning value; 
r = 0.309; P = 0.002; n = 99). Conversion (n = 3), 
transfusion (n = 8), and 30‑day readmission (n = 1) 
events were uncommon, limiting robust model‑
ing of complication‑related outcomes. Postoper‑
ative histopathology outcomes were available in 
the medical records and are summarized descrip‑
tively in TABLE 4; however, functional outcomes (eg, 
continence or erectile function) were not avail‑
able in a format fit for analysis, and should be ad‑
dressed in future studies.

DISCUSSION  Principal findings  This consecutive 
cohort study demonstrated that BMI was associ‑
ated with objective, robot‑derived telemetry in 
a procedure‑specific manner. Across all procedures 
with complete data, high BMI correlated with pro‑
longed console time; however, the association was 
observed only in RARP, and not in RAPN. In RARP 
models adjusted for age and ePLND, each 5 kg/m2 

increment in BMI was associated with approxi‑
mately 17% longer console and instrument active 
times, with larger effects observed among pro‑
longed RARP cases (75th percentile). Additional‑
ly, the exploratory rate modeling showed that high 
BMI was associated with a high endoscope instal‑
lation burden per unit of console time, suggest‑
ing that camera management represents an addi‑
tional source of workflow disruptions in patients 
with obesity. Endoscope (re)installations are a clin‑
ically interpretable micrometric: in robot‑assisted 
prostatectomy, camera cleaning or camera chang‑
es are among the most frequent sources of inter‑
ruptions.11 Flow disruptions in robotic surgery 
have been associated with higher perceived mental 
workload (including situational stress and distrac‑
tions) among operating room professionals,12 and 
systematic evidence links operating room distrac‑
tions / interruptions / disruptions with impaired 
team performance, prolonged operative duration, 
and—in some settings—higher error rates or ad‑
verse outcomes.13 Accordingly, the higher camera
‑installation burden observed with increasing BMI 
may represent a “hidden” workload component 
that can contribute to surgeon and team fatigue 
rather than a purely technical artifact.14,15 This in‑
terpretation has practical implications for perioper‑
ative planning: by using BMI together with planned 
ePLND, centers could prospectively flag RARP cas‑
es with obesity likely to exceed telemetry‑defined 
thresholds (eg, upper‑quartile console time or el‑
evated camera installation rates) and allocate lon‑
ger operating room time slots and experienced bed‑
side assistance. Finally, telemetry‑derived camera 
management metrics may be suitable for incorpo‑
ration into training and quality improvement ini‑
tiatives as objective, actionable targets—consis‑
tent with emerging frameworks that standard‑
ize robotic training using objective performance 
indicators.3,16

Exploratory micrometric: camera installation bur‑
den  In the negative binomial rate modeling 
(endoscope installations per console time) ad‑
justed for age and ePLND, high BMI was associ‑
ated with a higher camera installation rate (IRR, 
1.36 per each 5 kg/m2 increment in BMI; 95% CI, 
1.07–1.72; P = 0.01). FIGURE 3 shows the observed 
and model‑predicted rates. A sensitivity analy‑
sis excluding 1 high‑leverage outlier attenuat‑
ed the association but did not reverse direction. 
After excluding the high‑leverage install obser‑
vation, the adjusted association lost significance 
(IRR, 1.15 per each 5 kg/m2 increment in BMI; 
95% CI, 0.96–1.39; P = 0.13).

Other telemetry metrics  There was no consistent 
association between BMI and the instrument ex‑
change rate after accounting for console time ex‑
posure (exploratory analysis not shown).

Exploratory linkage between telemetry and periopera‑
tive outcomes  To enhance clinical relevance, this 
study examined whether prolonged console time 
was associated with available perioperative proxies. 
Prolonged console time (upper quartile ≥169 min) 
was associated with higher drain output on post‑
operative day 1 (median [IQR], 100 [100–150] vs 
50 [0–100] ml; P = 0.003; n = 84) and longer drain 

TABLE 4  Histopathology result summary for robot‑assisted radical prostatectomy 
and robot‑assisted partial nephrectomy

Characteristic RARP 
(n = 43)

RAPN 
(n = 36)

Pathology report available 41 (95.3) 35 (97.2)

RARP 
histopathology

pT2* stage 29 (67.4) –

≥pT3 stage 6 (14) –

pT stage not reported 8 (18.6) –

ISUP grade group 1–2 14 (32.6) –

ISUP grade group 3 9 (20.9) –

ISUP grade group 4–5 12 (27.9) –

ISUP grade group not reported 8 (18.6) –

Positive surgical margin (R1) 1 (2.3) –

Margin status not reported 6 (14) –

RAPN 
histopathology

Clear cell RCC – 19 (52.8)

Papillary RCC – 5 (13.9)

Chromophobe RCC – 2 (5.6)

Benign lesions 
(angiomyolipoma / oncocytoma)

– 8 (22.2)

Other renal tumor (EVT) – 1 (2.8)

Histology not reported – 1 (2.8)

pT1a stage – 23 (63.9)

pT1b stage – 3 (8.3)

pT stage not reported – 10 (27.8)

Positive surgical margin (R1) – 2 (5.6)

Margin status not reported – 11 (30.6)

Data are presented as number (percentage).

Abbreviations: EVT, eosinophilic vacuolated tumor; ISUP, International Society of 
Urological Pathology; RCC, renal cell carcinoma; others, see TABLE 1
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Limitations  The study has some limitations. First, 
it is a single‑center, single‑surgeon dataset; thus, 
the results may not be generalized to other in‑
stitutions, teams, or robotic platforms. Second, 
there could have been unmeasured confounding, 
since procedure‑specific complexity variables were 
lacking (eg, prostate volume, prior pelvic surgery, 
and tumor complexity scores for RAPN). To fur‑
ther characterize oncologic case mix, a descriptive 
summary of available postoperative histopatholo‑
gy for RARP and RAPN was added (TABLE 4); howev‑
er, key preoperative complexity descriptors and ro‑
botic software version metadata remained unavail‑
able, and residual confounding is possible. Third, 
telemetry definitions and event logging may vary 
by software version and platform, which could af‑
fect comparability across settings. Finally, the ex‑
ploratory camera installation finding was influ‑
enced by a high‑leverage observation, emphasiz‑
ing the need for confirmation in larger datasets.

Future research  Future studies should validate 
BMI–telemetry associations in multicenter co‑
horts, and incorporate anatomic fat distribution 
metrics (visceral fat area and periprostatic fat) that 
may outperform BMI in explaining technical chal‑
lenges. Combining telemetry with clinical variables 
could improve prediction models for operative time 
and enable personalized surgery planning.

CONCLUSIONS  In this consecutive cohort, high 
BMI was associated with prolonged console and 
instrument active times in RARP but not in RAPN, 
indicating a procedure‑specific effect of obesity 
on robotic operative efficiency. Robot‑derived te‑
lemetry offers a granular framework to quantify 
intraoperative workload, and may support BMI
‑adapted scheduling and workflow optimization. 
These findings require validation in larger, multi‑
center datasets.
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