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Background: Adherent perinephric fat (APF) contributes to surgical complexity and can be associated with
adverse perioperative outcomes for partial nephrectomy (PN). The Mayo Adhesive Probability (MAP) score
accurately predicts the presence of APF during robotic-assisted partial nephrectomy (RAPN). Our primary
aim is to validate MAP score as a predictor of APF in open partial nephrectomy (OPNx).

Methods: We reviewed 105 consecutive OPNx (100 patients) performed by a single surgeon with
intraoperative determination of APE. We evaluated the ability of the MAP score to discriminate between
those with APF and those without APF by estimating the area under the receiver operating characteristic
curve (AUROCC). The association of perioperative outcomes with APF was evaluated as well.

Results: Forty-three patients [49%; 95% confidence interval (CI), 39-59%] had intraoperative
identification of APE. The MAP score had excellent ability to predict APF in OPNx (AUROCC, 0.82; 95%
CI, 0.74-0.92). APF was observed in 6% of patients with a MAP score of 0-1, 27% with score 2, 52% with
score 3, 75% with score 4, and 90% with score 5. The presence of APF was associated with longer operative
times (P=0.004) and higher estimated blood loss (EBL) (P=0.003). Although not statistically significant, our
study did suggest that APF may be associated with postoperative complications and prolonged length of stay
(LOS) (>3 days).

Conclusions: MAP score accurately predicts the presence of APF in patients undergoing OPNx. APF is

associated with longer operative time and higher blood loss in OPNx.
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Introduction

The Mayo Adhesive Probability (MAP) score is an accurate
image-based nephrometry scoring system to predict the
presence of APF during robotic assisted partial nephrectomy
(RAPN) (1). Nephron sparing surgery has evolved into

the preferred management for small renal masses given
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the benefits of renal function preservation. Surgical
outcomes may be associated with tumor characteristics and
the expertise of the surgeon (2). In order to predict the
complexity of partial nephrectomy (PN) and the likelihood
of complications, surgeons use renal nephrometry scoring
systems such as RENAL nephrometry score, PADUA
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prediction score, and centrally index (C-index) to quantify
the relevant renal tumor findings and the likelihood of
complications (3). These scoring systems center on tumor-
specific factors and may neglect other patient-specific
factors such as increased subcutaneous, intra-abdominal,
visceral, and adherent perinephric fat (APF) that may also
complicate the technical aspects of PN (1,2,4). The MAP
score is an accurate image-based nephrometry scoring
system to predict the presence of APF during RAPN. We
hypothesize an association between MAP score and the
presence of intraoperative APF in patients undergoing
Open Partial Nephrectomy (OPNx). We elected to
evaluate the ability of the MAP score to predict APF in
patients who underwent OPNx. We also evaluated the
association of APF with peri-operative outcomes of OPNx.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-926).

Methods
Open partial nephrectomy

OPNx was performed by a single fellowship trained
surgeon at one institution via subcostal incision. The kidney
was fully mobilized in each case to ensure safe hilar access
and identification of the ureter. The perinephric fat was
dissected to the renal capsule to allow adequate exposure of
the renal tumor. An ultrasound probe was utilized to mark
out the margins of the tumor prior to excision. The hilum
was controlled using bulldog clamps and the tumor was
excised. Disruptions in the collecting system were closed
with a running absorbable suture and renorrhaphy was
performed using the sliding-clip technique prior to removal
of hilar clamp (5). Warm ischemia time (WIT) is defined
as the time of renal artery clamp placement until clamp
removal from the renal vein. There were no alterations in
technique over the study period.

Calculation of MAP score

A single independent reviewer evaluated the preoperative
imaging (CT or T1-weighted MRI) for each patient
undergoing OPNx. The MAP score was calculated for
each patient utilizing the measurement of posterior renal
fat thickness and the measure of severity of perinephric
stranding (1). Perinephric fat thickness was measured at
the level of the renal vein as a direct line from the level
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of the renal capsule to the posterior abdominal wall in
centimeters (<1 cm =0 points, 1.1-1.9 cm =1 point, >2.0 cm
=2 points) (1).

Perinephric stranding was identified as soft tissue
attenuation in the fat surrounding the kidney and graded
according to severity if present (0= no stranding, 2= thin
mild stranding, 3= diffuse stranding) (1). The 2 scores were
combined to give a MAP score of 0-5.

Identification of APF

APF was identified by the surgeon and defined as the
requirement of subcapsular dissection for full exposure of
the renal tumor (1).

Data collection

All procedures performed in this study were in accordance
with the Declaration of Helsinki (as revised in 2013) and
approved by the Ethics Committee of the Mayo Clinic
Hospital, (registration ID#20-008079). Because of the
retrospective nature of the research, the requirement for
informed consent was waived. We included 100 consecutive
patients who underwent OPNx at our institution over an
11-year period. Five patients had two OPNx during the
study period, however only the first case was used in our
analyses. We excluded 13 procedures where the presence or
absence of intraoperative APF was not recorded.

We additionally collected data on preoperative
patient characteristics [age, sex, body mass index (BMI),
hemoglobin, creatinine, estimated glomerular filtration
rate (eGFR), hypertension, cardiovascular disease, diabetes
and smoking status], tumor characteristics [tumor size,
type of renal mass (renal cell carcinoma or benign), and
RENAL score (6), posterior perinephric fat, and stranding].
For tumor characteristics, CT scan or MRI less than 3
months old from the date of intervention were analyzed.
RENAL scores were completed by two reviewers. Surgical
outcomes including estimated blood loss (EBL), warm
ischemia time (WIT), total operative time, length of stay
(LOS), prolonged LOS defined as more than 3 days, post-
operative complications as graded by the Clavien-Dindo
Classification (7), hemoglobin at postoperative day (POD) 1,
and creatinine at POD 1 were evaluated. Margin, ischemia,
and complication (MIC) (8) scoring was used and defined
as negative surgical margins, WIT <20 minutes, and no
postoperative complications grade III or higher (2).
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Table 1 Patient demographics and surgical outcomes

Variable All (N=87)
Demographics and clinical
characteristics
Age, years 66 [42, 57, 70, 80]
Male sex 61 (70%)

Body mass index, kg/m? 30.7 (16.7, 26.2, 34.2, 42.2)

MAP score

0 10 (11%)

1 7 (8%)

2 15 (17%)

3 21 (24%)

4 24 (28%)

5 10 (11%)
Surgical outcomes

Intraoperative complications 10 (11%)

Length of stay, days 43, 4,5, 20]

Total operative time, min 176 [90, 147, 201, 342]

Postoperative complication, No (%)

Grade | 20 (23%)
Grade Il 19 (22%)
Grade llI 1(1%)
Grade IV 4 (5%)
Grade V 1(1%)

Data are given as number (percentage) or median (minimum,
25" percentile, 75" percentile, maximum). MAP, Mayo adhesive
probability.

Statistical analysis

We assessed the ability of MAP score to discriminate
between the presence and absence of APF in patients
undergoing OPNx by estimating the area under the
receiving operating characteristic curve (AUROCC) and
corresponding 95% confidence interval (CI). To illustrate
the ability of MAP score to predict APFE, we plotted the
observed proportion of patients who had APF along with
exact binomial 95% CI according to MAP score. We
additionally performed several supplemental analyses
replicating those done by Davidiuk ez #/. [2014] and
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Davidiuk [2015] that are explained in the results (1,2). SAS
statistical software (version 9.4MS5, SAS Institute Inc., Cary,
NC, USA) was used for statistical analysis and graphics.

Results
Patient characteristics

Our study included a cohort of 87 consecutive patients
who underwent OPNx with intraoperative evaluation
of APF. Table I outlines the patient demographics and
surgical outcomes of the cohort. In our cohort, 6 patients
(7%) had major complications (Grade III-V). Grade III
complications included an infection requiring drainage.
Grade IV complications included hyperkalemia, anuria,
acute respiratory failure and encephalopathy. The grade V
complication was a death secondary to cerebellar stroke.
Median preoperative creatinine was 1.1 mg/dL (IQR,
0.9-1.3 mg/dL) and median preoperative hemoglobin was
13.6 mg/dL (IQR, 12.8-14.7 mg/dL). Nineteen patients
had diabetes (22%), 63 (72%) had hypertension, and 14
(16%) had cardiovascular disease. Median primary tumor
size was 4.0 cm (IQR, 3.0-6.0 cm). The majority of tumors
(82%) were renal cell carcinoma; the remaining tumors
(19%) were benign histology.

Validation of MAP score as a predictor of APF in OPNx
(Primary Aim)

APF was identified intraoperatively in 49% (43/87) of
patients (95% CI, 39-59%). APF was observed in 6% of
patients with a MAP score of 0-1, 27% with a score of 2,
52% with a score of 3, 75% with a score of 4, and 90%
with a score of 5 (Table 2, Figure 1). The MAP score was an
excellent predictor of APF in OPNx (AUROCC, 0.82; 95%
CI, 0.74-0.92; P<0.001).

Associations of preoperative patient and tumor
characteristics with APF in OPNx

Table 3 demonstrates a supplemental analysis evaluating
associations of preoperative patient and tumor
characteristics with the presence of APF during OPNx.
In single variable logistic regression analysis, there was
a significantly increased likelihood of APF with male sex
(70% wvs. 0%; P<0.001), history of hypertension (59% uvs.
25%; P=0.007), greater posterior perinephric fat thickness
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Table 2 Predicted vs. observed APF according to MAP score in open partial nephrectomy patients

MAP score No. of patients Predicted APF, (95% Cl) Observed APF
0 10 4% (1% to 17%) 1(10%)

1 7 11% (4% to 28%) 0 (0%)

2 15 27% (14% to 43%) 4 (27%)

3 21 51% (39% to 64%) 11 (52%)

4 24 75% (60% to 86%) 18 (75%)

5 10 90% (75% to 96%) 9 (90%)

The predicted % of patients with APF was estimated from a logistic regression model with the simplified risk score as the only predictor
variable. APF, adherent perinephric fat; MAP, Mayo Adhesive Probability.
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Figure 1 Observed proportion (%) of open partial nephrectomy
patients with APF according to MAP score. Circles represent the
observed percentage of patients with APF in our cohort based
on the MAP score. Vertical bars represent the 95% confidence
interval. The seven patients with a MAP score of 1 were combined
with the 10 patients with a MAP score of 0. APF, adherent
perinephric fat; MAP, Mayo Adhesive Probability.

(<1.0 cm, 12%; 1.0-1.9 cm, 43%; 22 cm, 70%; P<0.001),
in patients with type 1 or 2 stranding (none, 15%; type 1,
60%; type 2, 79%; P<0.001), and in patients with a high
MAP score (MAP score 0-3: 30%, MAP score 4-5: 79%;
P<0.001) after adjustment for multiple testing (Holm
method, P<0.005 was considered statistically significant).
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Perioperative outcomes in OPNx

Median total operative time for all patients was
176 minutes (IQR, 147-201 minutes). Median EBL
was 600 mL (IQR, 500-1,000 mL). Comparisons of
perioperative outcomes according to the presence of APF
are displayed in 7able 4. Patients with APF compared to
those without APF were shown to have longer operative
times (median, 193 vs. 170 minutes; P=0.004) and
higher EBL (median, 800 vs. 600 mL; P=0.003). These
remained statistically significant after applying Bonferroni
adjustment for multiple comparisons (P<0.0045). Although
not statistically significant, our study did suggest that the
presence of APF may be associated with postoperative
complications (63% vs. 41%; P=0.054) and length of
hospital stay >3 days (91% vs. 73%; P=0.051). There were
no other notable associations between the presence of APF
and perioperative outcomes (all, P>0.077). We additionally
explored associations of the same perioperative outcomes
with BMI and RENAL score. Our study did not find any
notable associations of perioperative outcomes with BMI
(all P>0.084). However, our study did find evidence of
an association of higher RENAL score with both longer
WIT (P=0.011) and higher incidence of postoperative
complications (P<0.001), but only the association of
RENAL score with postoperative complications remained
statistically significant after adjustment for multiple
comparisons. Although not statistically significant, our
data did suggest that a higher RENAL score may be
associated with length of hospital stay longer than 3 days
(P=0.056). There were no other notable associations
between RENAL score and perioperative outcomes (all
P>0.13)
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Table 3 Associations with presence of adherent perinephric fat during open partial nephrectomy

Variable Fraction (%) with APF OR (95% ClI) P value

Age, year 0.047
<60 11/29 (38%) 1.00 (reference)
60-65 4/13 (31%) 0.73 (0.18-2.94)
>65 28/45 (62%) 2.70 (1.03-7.05)

Sex <0.001
Female 0/26 (0%) N/A
Male 43/61 (70%) N/A

Body mass index, kg/m” 0.08
<25 3/14 (21%) 1.00 (reference)
25-30 15/25 (60%) 5.50 (1.22-24.81)
>30 25/48 (52%) 3.99 (0.99-16.11)

Preoperative creatinine, mg/dL 0.012
<0.8 4/21 (19%) 1.00 (reference)
0.9-1.0 12/20 (60%) 6.38 (1.56-26.1)
>1.0 27/46 (59%) 6.04 (1.75-20.81)

Preoperative eGFR <60 mL/min/1.73 m? 0.23
No 26/58 (45%) 1.00 (reference)
Yes 17/29 (59%) 1.74 (0.71-4.30)

Hypertension 0.007
No 6/24 (25%) 1.00 (reference)
Yes 37/63 (59%) 4.27 (1.49-12.22)

Cardiovascular disease 0.53
No 35/73 (48%) 1.00 (reference)
Yes 8/14 (57%) 1.45 (0.46-4.59)

Diabetes 0.067
No 30/68 (44%) 1.00 (reference)
Yes 13/19 (68%) 2.74 (0.93-8.07)

History of smoking 0.10
No 15/38 (39%) 1.00 (reference)
Yes 28/49 (57%) 2.04 (0.86-4.84)

Renal mass size categories (cm) 0.56
<2 3/9 (33%) 1.00 (reference)
2.1-3.5 14/29 (48%) 1.87 (0.39-8.93)
>3.5 26/49 (53%) 2.26 (0.51-10.08)

Table 3 (continued)
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Variable Fraction (%) with APF OR (95% ClI) P value
RENAL nephrectomy score 0.24
4-6 11/28 (39%) 1.00 (reference)
7-9 30/53 (57 %) 2.02 (0.79-5.12)
10-12 2/6 (33%) 0.77 (0.12-4.96)
Tumor type 0.15
Oncocytoma 4/6 (67 %) 1.00 (reference)
Renal cell carcinoma 37/71 (52%) 0.54 (0.09-3.16)
Other pathology 2/10 (20%) 0.13 (0.01-1.25)
MAP score tumor kidney <0.001

0-3
4-5

16/53 (30%)
27/34 (79%)

1.00 (reference)

8.92 (3.23-24.97)

The number of patients with APF/number of patients in the category (percentage of patients with APF) is given along with the unadjusted
odds ratios (95% confidence intervals) for the association with APF vs. without APF. APF, adherent perinephric fat; OR, odds ratio; Cl,
confidence interval; eGFR, estimated glomerular filtration rate; MAP, Mayo adhesive probability.

Table 4 Comparison of perioperative outcomes between patients with adherent perinephric fat and patients without adherent perinephric fat

during open partial nephrectomy

Adherent perinephric fat

No adherent perinephric fat

Variable (N=43) (N=44) P value
Operative time (min) 193 [97, 171, 206, 342] 170 [90, 142, 189, 325] 0.004
Warm ischemia time (min) 10 [0, 5, 13, 19], n=42 80, 7, 14, 22], n=42 0.58
Estimated blood loss (mL) 800 [120, 600, 1,200, 2,000] 600 [0, 390, 800, 1,800] 0.003
Any postoperative complication, grade |-V, n (%) 27 (63%) 18 (41%) 0.054
Postoperative complication, grade IlI-V, n (%) 4 (9%) 2 (5%) 0.43
Change in laboratory measures
(preoperative to POD 1)

Hemoglobin (mg/dL) -2.9(-5.5,-3.7,-2.1, -1.1) -2.8(-6.6, -3.9, 1.8, 39.8) 0.51

Creatinine (mg/dL) 0.5(-0.2,0.2,0.7, 1.5) 0.3(-0.2,0.2,0.7,9.3) 0.85
Length of hospital stay (d) 413, 4, 6, 20] 41[3,83,4,13] 0.077
Length of hospital stay >3 d, n (%) 39 (91%) 32 (73%) 0.051
MIC*, n (%) 37/42 (88%) 39/43 (91%) 0.74

Data are given as the sample median (minimum, 25th percentile, 75th percentile, maximum) or number (percent). P values result from the
Wilcoxon rank sum test or the Fisher exact test. Warm ischemia time was not available for 3 patients; the number of patients with available
data is given for warm ischemia time and MIC. *, margins, ischemia, and complications is defined as having negative surgical margins,
warm ischemia time <20 minutes, and no postoperative complications grade Il or higher. P values <0.0045 were considered statistically
significant after applying a Bonferroni adjustment for multiple testing based on 11 tests. MIC, margins, ischemia, and complications; POD,

postoperative day.
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Discussion

Nephron sparing surgery is an alternative treatment for
small localized renal masses with variable postoperative
outcomes (9). The presence of APF makes kidney dissection
difficult which can result in excessive bleeding and
decapsulation (2). The presence of APF may contribute to
postoperative PN outcomes (4,10). MAP score, an image
based score highly predictive of intraoperative APF during
RAPN, utilizes posterior fat thickness and perinephric fat
stranding as the two most reproductive variables to predict
the presence of APF (1). Multiple studies have found that
the presence of APF is associated with increased operative
time and EBL (10). Among these studies, risk factors such as
male sex, age, larger tumor size, perinephric fat stranding,
increased BMI, hypertension, diabetes, waist circumference,
and MAP score have been identified as predictors of APF
(1,4,11-15). As such, we decided to evaluate if there is
any association between APF and MAP score in patients
undergoing OPNx.

Our study yielded notable findings. First, we found
that MAP score is an excellent predictor of APF in OPNx.
Furthermore, the presence of APF was associated with
an increased operative time and higher EBL. There was
evidence of an association of higher RENAL score with
both longer WIT and higher postoperative complications.
However, only postoperative complications remained
statistically significant after adjustment for multiple
comparisons.

Regardless of surgical approach, the presence of
APF during PN has been estimated to be between
10.6-55.2% (16). APF was detected in 49% of patients
in our study. In a previous prospective evaluation of APF
in RAPN, we found the rate to be 30% (2). This higher
percentage of APF in patients undergoing OPNx could
be attributed to the choice to pursue OPNx over RAPN
although that is not proven. At the same time, multiple
studies have associated an increased prevalence of APF in
elderly males (1,4,13-15). Based on our results, we support
these findings. Fat distribution among men and women
differ, men tend to have more visceral fat than women,
and aging also contributes to an increase in the amount of
visceral fat (17,18).

Dariane et /. conducted a retrospective study of 245
OPNx patients in which they looked for APF predictive
factors. In this study, the presence of APF was noted in
40.8% of patients. MAP score was the most predictive
factor for APF (P<0.001). They also found that there was a
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significant association between the general Clavien-Dindo
classification and the presence of APF (P=0.05), but when
this classification was rearranged into major and minor
complications, this significance was lost (P=0.7) (4). In our
cohort, we did find a possible association between APF and
postoperative complications; however, it was not statistically
significant. Martin ez 4/. similarly studied a group of 86
patients who had OPNX, to assess the reproducibility of the
MAP score. They found that the incidence of APF in their
cohort was 50%. Age and diabetes were significant risk
factors for the presence of APE. Moreover, stranding score,
lateral fat thickness, posterior fat thickness and MAP score
were a significant predictor for the presence of APF. After
multivariate analysis, only MAP score and age remained
statistically significant (15). Their results differed from
our data in that there was no association between diabetes
and APE.

Bylund ez 4., studied the association between clinical and
radiological variables with the presence of APF (11). In this
study, the presence of APF was determined to be 55.2%.
However, this group did not find an association between
APF and increased blood loss. They did find an association
between high grade tumors and APF (11). We propose
that the increase in blood loss could be due to the highly
inflammatory state which leads to increased adhesion of
the perinephric fat (10). Also, the increased total operative
time could be attributed to the difficulty in tumor dissection
when encountering APF, rather than the result of surgeon
experience. Shumate ez /., studied the association of APF in
perioperative outcomes of 100 patients undergoing RAPN
following elimination of the surgical learning curve. This
group found that even after elimination of the learning
curve, APF was associated with an increased operative
time (19). Further studies should be conducted in order
to identify additional factors that aid in the prediction of
the presence of intraoperative APF in patients undergoing
partial nephrectomy (20).

The strength of this study is the single surgeon nature of
the evaluation to eliminate surgical technique variation as a
contributor to outcomes. There are important limitations
to this study. The study was performed using a cohort of
patients undergoing OPNx by a high volume surgeon at a
tertiary care hospital and which may limit generalizability
to other populations. Additionally, the visualization of
APF is subjective and can be limited by the expertise and
experience of the surgeon. Thirteen out of 100 patients had
no APF recorded. Lastly, our small sample size may limit
the power of our conclusions. Therefore, the possibility of a
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false negative association might be considered.

Conclusions

MAP score accurately predicts the presence of APF in
patients undergoing OPNx. APF appears to be associated
with longer operative time and EBL in OPNx.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at http://dx.doi.
org/10.21037/tau-20-926

Data Sharing Statement: Available at http://dx.doi.
org/10.21037/tau-20-926

Peer Review File: Available at http://dx.doi.org/10.21037/
tau-20-926

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/tau-20-926). Dr. DDT reports other from
Auris Robotics, outside the submitted work. The other
authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures
performed in this study were in accordance with the
Declaration of Helsinki (as revised in 2013) and approved
by the Ethics Committee of the Mayo Clinic Hospital,
(registration ID #20-008079). Because of the retrospective
nature of the research, the requirement for informed
consent was waived.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the

© Translational Andrology and Urology. All rights reserved.

Haehn et al. MAP score and APF in open PN

formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Davidiuk AJ, Parker AS, Thomas CS, et al. Mayo adhesive
probability score: an accurate image-based scoring system
to predict adherent perinephric fat in partial nephrectomy.
Eur Urol 2014;66:1165-71.

2. Davidiuk AJ, Parker AS, Thomas CS, et al. Prospective
evaluation of the association of adherent perinephric fat
with perioperative outcomes of robotic-assisted partial
nephrectomy. Urology 2015;85:836-42.

3. Parsons RB, Canter D, Kutikov A, et al. RENAL
nephrometry scoring system: the radiologist's perspective.
AJR Am ] Roentgenol 2012;199:W355-9.

4. Dariane C, Le Guilchet T, Hurel S, et al. Prospective
assessment and histological analysis of adherent
perinephric fat in partial nephrectomies. Urol Oncol
2017;35:39.e9-e17.

5. Kim HS, Lee YJ, Ku JH, et al. The clinical application
of the sliding loop technique for renorrhaphy during
robot-assisted laparoscopic partial nephrectomy: Surgical
technique and outcomes. Korean J Urol 2015;56:762-8.

6. Kutikov A, Uzzo RG. The R.E.N.A.L. nephrometry
score: a comprehensive standardized system for
quantitating renal tumor size, location and depth. J Urol
2009;182:844-53.

7. Dindo D, Demartines N, Clavien PA. Classification of
surgical complications: a new proposal with evaluation in
a cohort of 6336 patients and results of a survey. Ann Surg
2004;240:205-13.

8. Buffi N, Lista G, Larcher A, et al. Margin, Ischemia, and
Complications (MIC) Score in Partial Nephrectomy:

A New System for Evaluating Achievement of Optimal
Outcomes in Nephron-sparing Surgery. Eur Urol
2012;62:617-8.

9. Deng H, Fan Y, Yuan F et al. Partial nephrectomy
provides equivalent oncologic outcomes and better renal
function preservation than radical nephrectomy for
pathological T3a renal cell carcinoma: A meta-analysis. Int
Braz J Urol 2021;47:46-60.

10. Borregales LD, Adibi M, Thomas AZ, et al. Predicting
Adherent Perinephric Fat Using Preoperative Clinical
and Radiological Factors in Patients Undergoing
Partial Nephrectomy. Eur Urol Focus 2019;52405-
4569(19)30328-1.

11. Bylund JR, Qiong H, Crispen PL, et al. Association of

Transl Androl Urol 2021;10(1):227-235 | http://dx.doi.org/10.21037/tau-20-926


http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
http://dx.doi.org/10.21037/tau-20-926
https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Andrology and Urology, Vol 10, No 1 January 2021

12.

13.

14.

15.

clinical and radiographic features with perinephric "sticky”
fat. ] Endourol 2013;27:370-3.

Zheng Y, Espiritu P, Hakky T, et al. Predicting ease

of perinephric fat dissection at time of open partial
nephrectomy using preoperative fat density characteristics.
BJU Int 2014;114:872-80.

Khene ZE, Peyronnet B, Mathieu R, et al. Analysis of

the impact of adherent perirenal fat on peri-operative
outcomes of robotic partial nephrectomy. World J Urol
2015;33:1801-6.

Kocher NJ, Kunchala S, Reynolds C, et al. Adherent
perinephric fat at minimally invasive partial nephrectomy
is associated with adverse peri-operative outcomes and
malignant renal histology. BJU Int 2016;117:636-41.
Martin L, Rouviere O, Bezza R, et al. Mayo Adhesive
Probability Score Is an Independent Computed
Tomography Scan Predictor of Adherent Perinephric Fat
in Open Partial Nephrectomy. Urology 2017;103:124-8.

Cite this article as: Haehn DA, Bajalia EM, Cockerill KJ,
Kahn AE, Ball CT, Thiel DD. Validation of the Mayo Adhesive
Probability score as a predictor of adherent perinephric fat and
outcomes in open partial nephrectomy. Transl Androl Urol
2021;10(1):227-235. doi: 10.21037/tau-20-926

© Translational Andrology and Urology. All rights reserved.

16.

17.

18.

19.

20.

235

Lee SM, Robertson I, Stonier T, et al. Contemporary
outcomes and prediction of adherent perinephric fat at
partial nephrectomy: a systematic review. Scand J Urol
2017;51:429-34.

Hunter GR, Gower BA, Kane BL. Age Related Shift in
Visceral Fat. Int ] Body Compos Res 2010;8:103-8.
Karastergiou K, Smith SR, Greenberg AS, et al. Sex
differences in human adipose tissues - the biology of pear
shape. Biol Sex Differ 2012;3:13.

Shumate AM, Roth G, Ball CT; et al. Prospective
evaluation of the effect of adherent perinephric fat

on outcomes of robotic assisted partial nephrectomy
following elimination of the learning curve. Int Braz J
Urol 2019;45:1136-43.

Lee H, Nguyen NH, Hwang SI, et al. Personalized 3D
kidney model produced by rapid prototyping method
and its usefulness in clinical applications. Int Braz ] Urol
2018;44:952-7.

Transl Androl Urol 2021;10(1):227-235 | http://dx.doi.org/10.21037/tau-20-926



