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guidelines regarding the initial evaluation of patient’s with clinical T1 (cT1) renal masses.

METHODS
 We reviewed MUSIC-KIDNEY registry data for patients with newly diagnosed cT1 renal masses

to assess for adherence with the 2017 AUA guideline statements regarding recommendations to
obtain (1) CMP, (2) CBC, (3) UA, (4) abdominal cross-sectional imaging, and (5) chest imaging.
An evaluation consisting of all 5 guideline measures was considered “complete compliance.” Vari-
ation with guideline adherence was assessed by contributing practice, management strategy, and
renal mass size.
RESULTS
 We identified 1808 patients with cT1 renal masses in the MUSIC-KIDNEY registry, of which
30% met the definition of complete compliance. Most patients received care that was compliant
with recommendations to obtain laboratory testing with 1448 (80%), 1545 (85%), and 1472
(81%) patients obtaining a CMP, CBC, and UA respectively. Only 862 (48%) patients under-
went chest imaging. Significant variation exists in complete guideline compliance for contributing
practices, ranging from 0% to 45% as well as for patients which underwent immediate interven-
tion compared with initial observation (37% vs 23%) and patients with cT1b masses compared
with cT1a masses (36% vs 28%).
CONCLUSION
 Complete guideline compliance in the initial evaluation of patients with cT1 renal masses is poor,
which is mainly driven by omission of chest imaging. Significant variation in guideline adherence
is seen across practices, as well as patients undergoing an intervention vs observation, and cT1a vs
cT1b masses. There are ample quality improvement opportunities to increase adherence and
decrease variability with guideline recommendations. UROLOGY 158: 117−124, 2021. © 2021
Elsevier Inc.
The incidence of kidney cancer is estimated to be
80,470 new cases in 2019, with 17,670 deaths.1

The majority of newly diagnosed renal masses
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(RM) are discovered incidentally in patients who are
asymptomatic. To add structure and aid in the evaluation,
treatment, and surveillance of patients with newly diag-
nosed renal masses, the American Urological Association
(AUA) published updated guidelines for the management
of RM in 2017.2 Included in these guidelines are recom-
mendations regarding the initial evaluation of a patient
with a renal mass suspicious for RCC. The recommended
initial evaluation includes the following five tests: (1)
complete blood count (CBC), (2) comprehensive meta-
bolic panel (CMP), (3) urinalysis (UA), (4) multiphasic,
cross-sectional abdominal imaging, and (5) chest imaging.
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The purpose of this evaluation is to assess the patient’s
renal function, general healthy, characterize the renal
mass, and to stage for possible metastatic disease in the
abdomen and chest.
The literature on guideline adherence and dissemina-

tion is often limited by sample size and/or lack of granular-
ity from administrative and claims-based datasets. Despite
publications regarding guideline recommendations for the
surgical management of RM, there is a paucity of literature
regarding the adherence to the recommended initial
workup for patients with newly diagnosed renal masses.
The Michigan Urological Surgery Improvement Collabo-
rative (MUSIC) has previously leveraged our state-wide
registry to report practice pattern variations in multiple
urologic disease states. Multiple MUSIC quality improve-
ment initiatives stem from our initial evaluation of adher-
ence to guideline recommendations and variation in
practice patterns in multiple facets of urology and urologic
oncology, thereby delineating objectives for these initia-
tives.3-10

Herein, we report guideline adherence during the initial
work-up of patients with newly diagnosed localized clini-
cal T1 (cT1) RM within a statewide quality improvement
collaborative comprised of academic and community-
based practices. Specifically, we assessed adherence to rec-
ommendations to obtain comprehensive metabolic panel
(CMP), complete blood count (CBC), urinalysis (UA),
multi-phase cross-sectional abdominal, and chest imaging.
MATERIALS AND METHODS

Study Design
The MUSIC Kidney mass: Identifying and Defining Necessary
Evaluation and therapY (MUSIC-KIDNEY) program seeks to
standardize and improve care for patients with renal masses.11

Fourteen community, academic, and hospital-based practices
contributed to this analysis. The registry is populated by trained
data abstractors at each clinical site who review the primary
medical record at fixed intervals and enter pertinent clinical and
laboratory parameters. All participating sites obtained exemp-
tion or approval from local institutional review boards for partic-
ipation in MUSIC-KIDNEY quality improvement activities.
Study Sample
We identified patients with cT1 renal masses diagnosed from
May 2017 to December 2019. Patients with cT2 or higher
masses, radiographically identified angiomyolipomas, or simple/
minimally complex renal cysts (Bosniak I, II, and IIF) were
excluded from analysis. Data abstraction was performed at least
4 months (120 days) after the initial office visit in order to cap-
ture the initial work-up, plan, and treatment decision (immedi-
ate intervention vs initial observation) for each patient. Patients
undergoing surgery or ablation within 4 months of diagnosis
were included in the immediate intervention group. Patients
with less than 4 months of follow up were excluded from analy-
sis, as these patients are currently within the window to undergo
their initial evaluation and were still eligible to meet guideline
compliance.
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Study Objectives
The primary study objective was to assess compliance with the
2017 AUA guideline testing recommendations for the initial
evaluation for patients with newly diagnosed renal masses suspi-
cious for RCC.2 We assessed guideline compliant care with
respect to five tests: (1) obtaining a comprehensive metabolic
panel (CMP), (2) obtaining a complete blood count (CBC), (3)
obtaining a urinalysis (UA), (4) obtaining multiphasic, cross-
sectional abdominal imaging (CT or MR), and (5) obtaining
chest imaging (chest x-ray (CXR) or CT). An internal system-
atic review process was implemented to check and confirm
recording compliance status for each measure. Guideline compli-
ance was met if the components of the initial evaluation were
performed from 6 months prior to 4 months after the patient’s
initial urologic visit. Compliance with each individual test was
recorded, and “complete compliance” was defined as being com-
pliant with all five tests. For patients that underwent surgery
within 4 months of diagnosis, all tests obtained prior to surgery
were counted towards compliance, while post-surgical tests were
not considered as guideline compliant testing. Secondary objec-
tives included assessment of practice-level variation for individ-
ual urology practices and identification of sub-groups having less
guideline adherence.

Statistical Analysis
The proportion of patients receiving guideline compliant care
was calculated, both for the individual measures and complete
compliance, along with Wald 95% confidence intervals. Pear-
son’s Chi-squared test was used to compare proportion of
patients receiving guideline compliant care for patients undergo-
ing immediate intervention vs initial observation and for
patients with cT1a vs cT1b masses. All statistical analyses were
performed using SAS v9.4 at the 5% significance level.
RESULTS

Study Cohort
We identified 1808 patients with newly diagnosed renal masses
from May 2017 to December 2019 at 14 MUSIC-KIDNEY prac-
tices (Table 1). The median age of the cohort was 65 years, most
patients were male, and the median tumor size was 2.7 cm. Most
patients were healthy, with over 70% having a Charlson Comor-
bidity Index ≤1, and patients were nearly evenly split between
immediate intervention (51%) and initial observation (49%).

Primary Objective
Less than a third of patients (30%) had complete guideline com-
pliance with all five recommended tests (Fig. 1). Individual tests
had higher compliance rates, with over 3/4 of patients found to
be compliant for comprehensive metabolic panel (80%), com-
plete blood count (85%), urinalysis (81%), and abdominal imag-
ing (93%). However, fewer than half of patients had compliance
with chest imaging (48%).

We reviewed the data of 131 (7%) patients that did not meet
the criteria for multiphasic abdominal imaging within 6 months
prior to and 4 months after the index consultation. Most of these
patients (n = 85) had a renal ultrasound only, while the other 46
patients did not have an imaging study during this time frame.
Of these 46 patients, 37 patients had multiphasic imaging out-
side side of the time frame of 6 months prior to and 4 months
after the index consultation and, therefore, did not meet the pre-
defined criteria for compliance.
UROLOGY 158, 2021



Table 1. Clinical, demographic, and oncological features
of 1808 patients with cT1 renal masses in MUSIC-KIDNEY

Demographic N/Median
%/ Interquartile
Range (IQR)

Age 65 56.0-74.0
Body Mass Index (BMI) 29.8 26.0-34.9
Tumor size, cm 2.7 1.8-4.0
T1b tumors 448 24.8%

Gender
Male 1062 59%
Female 746 41%

Race
White 1389 77%
African-American 257 14%
Other 43 2.4%
Unknown 119 6.6%

Charlson comorbidity index
0 942 52%
1 341 19%
≥2 525 29%

Insurance type
Private 953 53%
Public 826 46%
None/Unknown 29 1.6%

Practice type
Academic 353 20%
Non-Academic 1455 80%

Treatment
Surveillance 881 49%
Partial nephrectomy 571 32%
Radical nephrectomy 292 16%
Ablation 64 3.5%

cT1, clinical T1.

Figure 1. Proportion of patients compliant with guideline reco
Error bars display 95% confidence interval. CBC, complete blood
(Color version available online.)
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Practice Level Variation
We noted substantial variation among MUSIC-KIDNEY
contributing practices with regard to delivering compliant
care overall and for the five individual recommended tests
(Fig. 2). There was the least amount of variation and good
performance at all sites in the proportion of patients obtain-
ing cross-sectional abdominal imaging, ranging from 77% to
100%. There was poor performance in obtaining chest imag-
ing with no practice obtaining it in >70% of patients (range:
13% to 68%). Variable performance of CMP, CBC, and UA
was seen with practice level ranges from 38% to 93%, 55%
to 97%, and 38% to 90%, respectively.
Subgroup Analysis
Guideline compliance was lower in patients managed ini-
tially with observation compared with patients receiving
immediate intervention for most guideline measures (CMP:
77% vs 83%; CBC: 80% vs 90%; multiphasic abdominal
imaging: 89% vs 97%; chest imaging: 42% vs 53%, respec-
tively) and complete compliance (23% vs 37%, respec-
tively), except for the UA (80% vs 83%, respectively,
Fig. 3A). Additionally, guideline compliance was higher in
patients with larger masses (cT1b: 4.1-7.0 cm) compared
with smaller masses (cT1a: ≤4.0 cm) for most measures
(CMP: 83% vs 79%; multiphasic abdominal imaging: 95% vs
92%; chest imaging: 56% vs 45%, respectively) and complete
compliance (36% vs 28%, respectively). The proportion of
patients with a CBC and UA were similar regardless of renal
mass size.
mmendations and complete compliance in MUSIC-KIDNEY.
count; CMP, comprehensive metabolic panel; UA, urinalysis.
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Figure 2. Practice level variation of proportion of patients with complete compliance and compliance with each guide-
line recommendation (A) complete compliance, (B) CBC, (C) CMP, (D) UA, (E) multiphasic abdominal imaging, and (F)
chest imaging. Line presents the proportion of patients compliant in the entire MUSIC-KIDNEY cohort. Practices con-
tributing less than 5 patients were excluded. Practices are organized by complete compliance. Error bars display 95%
confidence interval. (Color version available online.)
COMMENT

There is considerable variability in the management of
newly diagnosed renal masses.12-14 In order to serve as a
framework to aid clinicians in the initial evaluation, char-
acterization, and management of patients with renal
masses, the AUA released updated guidelines in 2017. In
the MUSIC-KIDNEY registry, we found most patients
(70%) did not undergo an evaluation which was compli-
ant with the five tests recommended by the AUA
120
guidelines as part of the initial evaluation of a patient
with a newly diagnosed renal mass. We noted significant
variability in guideline compliance by test, practice site,
initial management strategy (observation vs interven-
tion), and size of the renal mass.

Of the five tests, chest imaging had the poorest perfor-
mance, with only 48% of patients with new renal masses
meeting this guideline recommendation. Per the guideline
statement, the rationale for chest imaging in this popula-
tion is to screen the patient for metastatic disease.2 There
UROLOGY 158, 2021



Figure 2. Continued
are several potential explanations for the low utilization of
chest imaging in patients with newly diagnosed renal
masses in our registry. First, the incidence of synchronous
metastasis in patients with T1 renal masses is rare, with
approximately 2% of all patients with T1 renal masses
having metastasis at the time of diagnosis.15-17 The num-
ber of patients with small renal masses ≤3 cm which pres-
ent with metastatic disease is almost nonexistent, with
two groups reporting a single metastasis each in their
cohorts of 629 and 781 patients, respectively.15,17 Second,
approximately 20% of patients with enhancing small renal
UROLOGY 158, 2021
masses will have benign renal masses, which have a 0%
metastatic potential.18,19 Third, most of these patients
have cross sectional abdominal imaging, which often
image a portion of the mediastinum and lower lung fields.
Given the low pretest probability of metastatic disease in
this patient population, one possible explanation for these
data is that urologists consider dedicated chest imaging in
this population of patients, particularly in patients with
small renal masses, to have low yield with results unlikely
to change clinical management. Additionally, guideline
statements list active surveillance as a management option
121



Figure 2. Continued
for small renal masses. This is potentially conflicting to on
one hand offer surveillance, given that the oncological
risk of these masses is low enough that it does not justify
immediate treatment, yet to also recommend screening
for metastatic disease in this same patient. This sentiment
is reflected in our data; patients that were initially man-
aged with observation or had cT1a lesions were less likely
to undergo chest imaging compared with patients that
underwent immediate intervention or had cT1b lesions,
respectively.
As our healthcare system continues to evolve there is

increasing emphasis on delivering high quality care,
122
including the incorporation of meeting quality metrics as
a component of reimbursement.20 Guideline statements
have the potential to serve as the foundation for these
metrics. For quality metrics derived from the 2017 AUA
guideline statements, one would look at the variability
and poor compliance in our cohort and consider this to be
low value care.

As more evidence is compiled, future iterations of renal
mass guidelines may consider revisions and implementa-
tion of chest imaging recommendations that are risk strati-
fied according to renal mass size. The use of chest imaging
in patients with cT1b masses, in which the incidence of
UROLOGY 158, 2021



Figure 3. (A) Comparison of the proprotion of patients that received guideline compliant care with individual recommended
tests and complete compliance between patients undergoing immediate intervention vs initial observation. (B) Proportion of
patients that received guideline compliant care with individual recommended tests and complete compliance between
patients with T1a vs T1b renal masses. *denotes P value ≤.05. (Color version available online.)
metastasis is approximately 1 in 20, is unacceptably low.
On the other hand, requiring chest imaging for T1a
masses (or masses <3 cm) seems of low value, given the
very low likelihood of detecting chest metastases in these
patients. Indeed, this is an avenue of ongoing research for
the MUSIC-KIDNEY collaborative to increase the use of
chest imaging in appropriate patients (with tumors >4-5
cm), while de-emphasizing the importance of chest imag-
ing in patients with tumors <3 cm. Additionally, these
data will inform evolving efforts within MUSIC to
increase the utilization and decrease variability with
guideline statements which we believe correlate with high
quality care, such as ensuring all patients with new renal
masses obtain multiphasic cross-sectional imaging to ade-
quately characterize the mass. Individual urologists and
their practices will be able to track their compliance rates
to evaluate systems of care within their practice to ensure
they are providing guideline compliant care.
There are several limitations worth noting. Despite a

systematic re-review process of the primary medical
record to ensure the fidelity of these data, there remains
the possibility that some degree of guideline non-compli-
ance may be due to missing data (such as testing
obtained by another clinician or healthcare system
which was not included in the patient’s urological medi-
cal record), although, we have minimized this risk as
UROLOGY 158, 2021
much as possible. We applied a predefined time frame of
6 months prior and 4 months after the index consulta-
tion when measuring compliance with guideline recom-
mended testing. The limitation of this strategy is testing
obtained outside this interval did not meet the criteria
for compliance. We chose this interval as this allows for
the clinician to have accurate and recent information
regarding the patient’s health, renal function, and onco-
logic risk while discussing management and treatment
options with the patient. As with any observational
study which utilizes registry data, there is a concern for
selection bias and confounding.

Complete guideline compliance in the initial evalua-
tion of cT1 renal masses is poor, which is mainly driven
by omission of chest imaging. Significant variation in
guideline adherence is seen across practices, as well as by
management strategy and renal mass size. There are
ample quality improvement opportunities to increase
adherence and decrease variability with guideline recom-
mendations. Additionally, the low compliance with the
recommendation to obtain chest imaging may reflect the
perceived low utility of screening this population for tho-
racic metastatic disease. Further investigation to clarify
the role of screening for thoracic metastasis in patients
with cT1 renal masses, particularly in patients with cT1a
renal masses, is needed.
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Figure 3. Continued
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