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Radical Cystectomy and Surgical
Quality of Care
Brent K. Hollenbeck, MD, James E. Montie, MD, and John T. Wei, MD, MS, Ann Arbor, Michigan

a substantial variation in surgical practice and outcomes.
The notion that the delivery of surgical services; encompassing the preoperative, intraoperative, and postoperative management and decision-making—directly
affects the outcome that patients experience and represents the basis for surgical quality of care. This review defines quality of care, establishes the rationale for measuring
it, and highlights some of the work done in the setting of
radical cystectomy for bladder cancer.

sional knowledge.”1 For more than a decade, this widely
accepted definition has provided a framework from which
to develop quality initiatives. Despite its short length,
the statement offers profound insight into the complexities of defining and measuring quality. The phrase “increase the likelihood of desired health outcomes”
emphasizes that quality cannot be equated with outcome
alone because, often, many uncontrollable disease-related factors ultimately determine a patient’s result.
Furthermore, this definition clarifies the notion that quality is an ever-changing target. As medical evidence
evolves and current professional knowledge changes, the
metrics used to assess quality must also change. Finally,
this statement reminds us that quality must be considered from both an individual and societal perspective.
Improvements in quality delivered at the physician-patient encounter must also be extended to the population
as a whole by ensuring that all patients have access to
appropriate medical care. Despite this, surgeons have
been slow to embrace these ideas and to develop accurate
measures for assessing quality of care in the majority of surgical diseases.

What is Quality of Care?

Why Measure Quality?

The Institute of Medicine (IOM) has defined quality of
care as “the degree to which health services for individuals and populations increase the likelihood of desired
health outcomes and are consistent with current profes-

Physician judgment alone is no longer sufficient to ensure
the delivery of quality health care. Substantial variability occurs in the outcomes of a wide variety of surgical procedures, and a growing body of evidence suggests that the
discrepancy between medical practice in an “ideal world”
and that in the “real world,” the so-called quality gap, is
substantial. A recent report from the IOM-sponsored
National Roundtable on Health Care Quality of Health
Care in America concluded the following:
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Abstract
Defining surgical quality is an imperative and substantial undertaking before its measurement and ultimate improvement. This
article defines quality of care and a rationale for its measurement.
In the context of radical cystectomy for bladder cancer, we describe
a conceptual model for measuring quality of care. Finally, we provide a framework for future research by presenting an overview of
recent work pertaining to cystectomy and quality of care. (JNCCN
2005;3:37–42)

Studies of surgical practice patterns have clearly shown
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Serious and widespread quality problems exist throughout
American medicine. These problems, which may be classified as underuse, overuse, and misuse, occur in small and
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large communities alike, in all parts of the country, and
with approximately equal frequency in managed care and
fee-for-services systems of care. Very large numbers of
Americans are harmed as a direct result.2
The quality gap is highlighted by recent work at
RAND Corporation (Santa Monica, CA) which estimated that study participants from 12 metropolitan
areas received only 55% of recommended care based
on 439 quality of care indicators developed and validated by the investigators.3 Besides the natural desire
to improve the quality of health services delivered and,
ultimately, the patient’s health outcomes, external
forces apply pressure to measure and improve quality
of care. With few exceptions, the surgical sciences have
largely been isolated from the quality of care movement; however, consortiums of large corporations have
been formed and have developed, by some standards,
crude quality metrics (e.g., procedural volume standards) for a finite number of surgical procedures in an
effort to reduce costs by improving health outcomes.4
In a similar context, initial efforts to measure
health plan performance have been equally rudimentary. The Health plan Employer Data and Information
Set (HEDIS) contains nine indicators of quality (five
of which are based on disease prevention) from which
adherence rates can be measured and used to make
generalizations regarding the overall quality of care
delivered. Such initiatives may prompt gaming of the
system (health plan focus solely on services being
measured), and it is unclear how well such a system will
perform in measuring quality for serious acute and
chronic conditions.5 Furthermore, the IOM’s report
suggesting that 98,000 preventable deaths occur annually as a result of medical errors6 captivated the attention of health care consumers. Collectively, this
suggests that payers and patients are critically interested in quality of care delivered, are willing to reimburse based on quality,7 and are potentially inclined to
use imperfect quality measures rather than none at
all. Consequently, those within the surgical disciplines8
must develop quality of care indicators that can accurately characterize the quality of the actual care received rather than have grading (and potentially
reimbursement) based on unfair standards.

How Can Quality be Measured?
Improvements in the quality of health services can
only be realized after appropriate measurement of these

services. Without measurement, consumers can expect little change.9 The quality of care paradigm laid
out by Donabedian10 has provided a framework in
which quality can be evaluated. This conceptual model
consists of three distinct elements: structure, process,
and outcome.
Structural measures consist of parameters that reflect the health care setting or system in which services are delivered (such as hospital bed capacity), those
that describe the provider (board certification), and
those that describe the population (case-mix).11
Certain structural measures are typically easy to ascertain (hospital volume of a certain procedure), and
this feature has prompted their frequent use in a variety of large administrative datasets.12,13 Expediency
notwithstanding, structural measures can be weakly
correlated with what actually happens to patients (the
processes of care), thus limiting their utility as the sole
indicators of quality.14
Process of care measures include all elements of the
interaction between the patient and health care professional (such as ordering a laboratory test). Process
of care measures are particularly attractive from a measurement perspective because they can be based on
solid evidence supporting their use, can be actionable,
and their implementation can be directly linked to
improvements in patient outcome.
The third distinct component of the quality of
care paradigm is outcome. Outcomes include common benchmarks such as cost, morbidity, mortality,
and length of hospital stay, in addition to disease-specific functional outcomes and patient satisfaction
with care. Measurement of outcomes is particularly
appealing to patients and surgeons as the ultimate
indicators of quality, but the usefulness of outcomes
measurement has several limitations. First, measuring outcomes alone does not permit developing
methods to improve quality.15 Second, variation in
outcomes can often be explained, to some degree, by
factors outside the control of the health care provider
(case-mix).14 Finally, measuring outcomes alone implies that improving quality is not possible if the
outcomes of all providers are equal.16 These limitations notwithstanding, the utility of either process
of care or structural measures as quality of care indicators must be based on the association with outcomes.5 Thus, it is essential that all three elements
of the paradigm be considered to provide insight
into quality of care.
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Surgical Quality of Care
A distinction afforded to urology is that practice includes both medical management and surgical care. In
surgery, efforts to define and measure quality have
been limited to only a few procedures and have lagged
behind those of the medical diseases (e.g., diabetes) for
a variety of possible reasons, including lack of scientific evidence for processes of care and a lack of support for surgeon-investigators. However, public
perception and recognition of the gap in quality has
inspired health care purchasers to form large coalitions (e.g., the Leapfrog Group) to drive quality improvement using their considerable financial leverage.
This coalition discourages, and in some cases deselects specific hospitals that do not meet certain procedural volume standards for five high-risk surgical
procedures.17 As a consequence of this and other potential financial stimuli7 and the recognition that indicators of quality are likely to be externally developed
and implemented without the input of surgeons,
providers of surgical care have rightly begun to focus
on defining and measuring quality.

Quality of Care for Radical Cystectomy
Efforts to address the quality gap in bladder cancer
have largely been directed at radical cystectomy, which
is considered by most to be a high-risk surgical procedure. Evidence supporting this focus includes the relatively high postoperative morbidity (28%–34%)18,19
and mortality rates (3%–4%)18,20 at “centers of excellence” and the discrepancy in its use among older patients and patients in certain geographic locations.21
In the context of Donabedian’s10 paradigm, initial work
in this realm has explored the relationship of structural
measures with common outcome benchmarks (mortality and length of hospital stay) using administrative datasets. Among Medicare patients, those
undergoing radical cystectomy at low-volume hospitals (less than two procedures per year) had a 5.5%
adjusted mortality rate compared with 2.6% at very
high volume hospitals (more than 11 procedures per
year).12 Furthermore, postoperative lengths of stay were
significantly shorter at high-volume relative to lowvolume centers (11.5 vs. 12.7 days).22
The inverse relationship of hospital volume and
mortality has also been shown for patients undergoing pelvic exenteration (including cystectomy) adjusted for cancer severity by linking Medicare claims

with data from the Surveillance, Epidemiology, and
End Results (SEER) registry. In this study, the investigators noted 30-day mortality rates for low-volume
institutions (1 to 5 procedures per year) to be 3.7%
compared with 1.5% at high (11 or more procedures
per year).13 These data suggest that, within the
Medicare population, patients can significantly reduce the risk of dying after radical cystectomy by choosing hospitals that perform the procedure more often.
In this context, volume is not a direct quality indicator but probably a surrogate measure that reflects
a broad array of factors, including patient selection,
preoperative preparation, hospital services, composition of the surgical team, surgical and anesthetic expertise and judgment, and postoperative care.23 For
radical cystectomy patients, the hospital volume to
mortality effect can only be partially attributed to surgeon volume, with 39% of the hospital volume effect
attributable to higher surgeon volume.24 Surgeons performing a single cystectomy annually showed surgical
mortality rates of 5.5% compared with 3.1% among
surgeons performing more than 3.5 procedures annually. Causality in this setting has not been established.
It is unclear whether selective referral to hospitals and
surgeons with good outcomes occurred (creating high
volume centers) or whether hospitals and surgeons
with good outcomes have become proficient by performing a greater number of cases (the concept
of “practice makes perfect”).25 Nonetheless, the data
collectively suggest that a clear structure (surgical
volume-outcome) relationship exists for radical cystectomy, although other structural qualities and
processes (hospital and surgeon characteristics) responsible for the improved outcomes have yet to be
studied. Until more research is completed, concentration of cystectomy cases to higher volume hospitals
and surgeons may be warranted.26
More recent evidence has further enlightened us
regarding structural and process measures that appear
to be important after radical cystectomy. An Intergroup
trial conducted by the Southwest Oncology Group
(SWOG 8710) has shown that negative margin status and 10 or more lymph nodes removed at cystectomy
(both potentially processes of care) were independently associated with better survival. Furthermore, the
data showed that patients were more likely to undergo
an extensive lymph node and bladder dissection (as
manifested by more subjects with negative margin status and 10 or more lymph nodes removed) at academic
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Table 1 Hypothetical Framework for Measuring Quality of Care Among Radical Cystectomy Patients
Structure of Care

Process of Care

Outcomes

System

Preoperative

Clinical Endpoints

Facility

Re-review of outside pathology slides

Length of hospital stay

Annual facility volume

Re-resection of high-grade T1 tumors

30-day mortality

Specialty mix

Staging evaluation

90-day mortality

Intensive care unit status (closed vs. open)

Use of neoadjuvant chemotherapy in
appropriate patients

Morbidity

Availability of dedicated urologic
oncology pathologist
Availability of enterostomal therapist
Dedicated urology operating rooms
and staff

Evaluation of functional status
(continence, potency, bowel habits)
Characterization of physiology
(renal function, nutrition)
Nutritional supplementation

Provider

Time between diagnosis and cystectomy

Treating specialty

Expenditures

Years in practice

Referral to tertiary center for high-risk
patients

Specialty training
Age
Gender
Job satisfaction
Surgeon volume
Income
Economic incentives
Functional results
Historical mix of diversion types
Preferences

Cancer-specific survival
Need for subsequent surgery
Functional Endpoints
Continence
Potency
Return to work
Satisfaction with care
Financial coverage

Intraoperative
Blood loss
Need for transfusion
Ability to perform nerve-sparing
Number of lymph nodes sampled
Ability to perform multiple types of
urinary diversion
Intraoperative consultation (major
vascular or rectal injury
Expenditures

Patient Characteristics

Margin status

Age
Gender

Postoperative

Disease severity (grade, stage)

Use of validated clinical pathway

Comorbidities

Checking for ureteroileal stricture

Health habits (smoking status)

Follow-up examinations and laboratory/
radiologic evaluations

Preferences
Income

Referral to medical oncology for
high-risk patients

Insurance
Education
Race

hospitals and by specialty-trained urologic oncologists.27 Therefore, in a completely different setting
than the aforementioned Medicare studies, the data
support the notion that both the surgeon and the center in which the surgery is performed are relevant in
determining outcome after radical cystectomy.
A potential limitation of available data is in the
lack of adequate adjustment for case-mix. Available

comorbidity indices have been used in radical cystectomy patients but have not been responsive to increasing comorbidity as it relates to overall mortality.28
This suggests that more discriminative and specific
tools are necessary in these patients. To address this
problem, the authors have used data from the National
Surgical Quality Improvement Program (NSQIP) to
identify preoperative structural qualities (case-mix)
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and intraoperative process measures that are associated
with various outcome benchmarks.29
The NSQIP is an ongoing prospective quality of
care initiative at 123 Veterans Affairs Medical Centers
nationwide. The significance of this work is threefold.
First, it will establish responsive and accurate tools for
characterizing and adjusting for case-mix after radical cystectomy, which will permit comparisons of outcomes across institutions (e.g., benchmarking).
Second, it will facilitate patient counseling regarding
outcome expectations based on individualized risk and
identify those at high risk for adverse outcomes who
may best be served at high-volume or regionalized cystectomy centers. Finally, it will identify potentially
modifiable elements of structure (case-mix) that can
be converted into novel processes of care that may be
implemented to improve outcomes. Furthermore, the
data will provide insight into a number of potential
quality indicators that should be measured in this patient population. A hypothetical framework for measuring quality of care among radical cystectomy
patients is presented in Table 1.

Summary
In summary, the available evidence suggests that the
focus on quality of care in the context of radical cystectomy is still in its infancy and has centered primarily on structural measures characterizing the setting,
the provider, and the patient population. Whether
current outcome benchmarks such as in-hospital or
30-day mortality are appropriate or whether other
standards need to be developed (90-day mortality) is
still unclear. Furthermore, processes of care strongly associated with these outcomes need to be identified to
facilitate quality of care initiatives. Future work should
verify the face validity of these indicators using appropriate methodology and should concentrate on developing other novel indicators that can potentially
be used to measure quality in these patients.
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