Annals of Surgical Oncology, 11(2):107-114
DOI: 10.1245/AS0.2004.08.921

Presidential Address

Society of Surgical Oncology Presidential Address: Volume,
Outcome, and Surgical Specialization

John M. Daly, MD

The opportunity to address you today is a singular
privilege, one that I do not take lightly. Many of you are
mentors, colleagues, trainees, friends, and family who
have shaped this talk through your personal interactions,
your writings, and your support. For all you have done,
I am eternally grateful.

Presidential talks vary in theme from personal mes-
sages to lifelong research projects, from philosophy to
biologic topics. I have chosen to talk on volume, out-
come, and specialty training as a means to expand from
my personal observations to public policy issues and
from individual education to a commitment toward so-
cietal good.

Just as “a journey of a thousand miles starts with a
single step,” so too, a large clinical database starts with
a single patient. In 1997, a young woman was found
clinically to have a large pelvic and abdominal mass. She
and her family were frightened. They had no specific
knowledge of a hospital’s outcome results with this prob-
lem; they sought help on the basis of institutional repu-
tation and physician availability. After preoperative test-
ing, the woman underwent a total abdominal
hysterectomy, a bilateral oophorectomy, an appendec-
tomy, and an abdominal staging procedure. An adeno-
carcinoid tumor of the appendix was the primary culprit,
and this situation represented stage 4 disease. Subse-
quently, a catheter was placed for intraperitoneal chemo-
therapy, followed by intravenous therapy, although de-
finitive outcome data were not available for this tumor
type and stage. A major pulmonary embolus occurred
after hospital discharge, requiring readmission.

During this time, knowing the prognosis, the patient
and her family sought additional treatment options. Eight
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months after the first procedure, a second-look staging
operation and hyperthermic intraperitoneal infusion were
done, followed by additional intraperitoneal and intrave-
nous chemotherapy for a total treatment period of 2
years. Institutional volume in this instance was a single
case, but surgeon experience was extensive. After the
patient’s chemotherapy was completed, she went on to
receive experimental vaccine therapy, knowing again
that results for this tumor type were unclear.

What does this individual patient teach us? First, in-
stitutional and surgeon reputations, not outcomes data,
play major roles in an individual’s treatment selection.
Second, complications do occur after hospital discharge
and may not always be recorded in certain databases.
Third, the benefits of certain treatment options relate to
averages and are not specific to individuals. Finally,
hospital and surgeon volumes, along with specialty train-
ing, may influence patient outcome, but the processes of
care that are most important are not always clear.

Concern over quality in health care has seen dramatic
resurgence in recent years. Underuse, overuse, and mis-
use of hospitalized patient care continues to occur.
Gawande et al., in a study of adverse events in Colorado
and Utah, noted that 54% of surgical adverse events were
preventable, and 6% of these adverse events resulted in
death.! Unfortunately, the availability of objective data
on the quality of care delivered by individual surgeons
and hospitals has remained limited. For this reason, pa-
tients, insurers, corporate purchasers, and policymakers
look increasingly to provider volume as a surrogate in-
dicator for quality of care (Table 1). In May 2000, for
example, the Institute of Medicine convened a workshop
to discuss hospital and surgeon volumes and clinical
outcomes, along with recommending public policies for
selective patient referral to institutions.?

A growing body of literature finds a positive associa-
tion between hospital and surgeon volumes and clinical
outcomes in surgery (Table 2).> The magnitude and the
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TABLE 1. Quality in health care

Patients

Insurers

Policy makers
Government purchasers
Corporate purchasers

nature of this association appear to be highly variable,
however, depending on the procedure and the study
design. For example, the association is much clearer for
complex operations such as pancreaticoduodenectomy,
esophagectomy, and hepatic resection. For surgeons to
take part in this discussion and the policy issues that arise
from it, we need to thoroughly understand the conceptual
problems underlying the debate.

This address focuses on the issues that form the basis
of the discussion about provider volumes and clinical
outcomes. It reviews some published reports and then
describes the policy implications of those findings.*-3

Conceptual Issues

There are a number of factors that affect treatment
processes and outcomes. Patient education, income, and
comorbidities, insurer access, coordination of services,
and geography all play important roles.”—'>

Provider volume itself is not the equivalent of health
care quality. Rather, it serves as a proxy for quality, since
quality itself is difficult to define and difficult to mea-
sure. Many initiatives under way hold promise to even-
tually improve the measurement of health care quality. In
the meantime, however, clinical volume will continue to
be used as a surrogate indicator of quality and a predictor
of outcome. Halm et al. reviewed 88 published reports
and found that 77% of these studies showed a significant
association between volume and outcome.” However, we
do not completely understand what specific factors ex-
plain outcome differences.

Two hypotheses have been proposed to explain the
association between volumes and outcomes. The prac-
tice-makes-perfect hypothesis is the notion that repetition
improves a surgeon’s or hospital’s ability to perform a
procedure. The selective referral hypothesis is the notion
that those providers who have good outcomes receive

TABLE 2. Mortality

Procedure N 1-5 6-10 11+
Pancreatectomy 19,000 13% 8% 6%
Esophagectomy 6,782 17% 4% 3%

Hepatic resection 126,395 5.4% 3.5% 1.7%

Reprinted from JAMA, 1998;280:1747-51, Copyright © (1998),
American Medical Association. All rights reserved.
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more referrals as a result and therefore have higher
volumes. '3

The practice-makes-perfect hypothesis has intuitive ap-
peal but also begs several questions. Is there a limit to how
much a surgeon or hospital improves with increasing vol-
ume? Is there a threshold of experience that a provider must
obtain before seeing any improvements in quality? Do all
surgical procedures improve with higher volumes? One
would expect, given the practice-makes-perfect hypothesis,
that for simple procedures, practice may not be necessary,
whereas for more complex operations, practice would be
important—for example, a strong relationship between vol-
umes and outcomes would exist for esophagectomy but not
for breast lumpectomy.

For the selective referral hypothesis to be true, two
conditions must be met. First, patients and referring
physicians must know which surgeons and hospitals
have better outcomes. Second, they must be willing and
able to act upon such knowledge. With a few exceptions,
such as the public reporting of mortality statistics for
cardiac surgery in certain states, outcome data on indi-
vidual surgeons and hospitals are not in fact available to
the public.!'#!> Even when such data are available, refer-
ring physicians still do not base their referrals on that
data, and patients do not necessarily use that data in
choosing their providers. The selective referral hypothe-
sis also requires that patients have a choice among sur-
geons and hospitals, but many patients do not, for finan-
cial, insurance, logistical, and other reasons.

An alternative way to think about the relationship
between volumes and outcomes is to ask just what high-
volume providers do differently than low-volume pro-
viders. Do they take specific actions that others do not?
If so, which of those actions make a difference in out-
comes? Health services researchers would call such spe-
cific actions processes of care, as shown in Fig. 1.7

Please see the print version for this Figure.

An example of a process of care is a specific maneuver
that a surgeon makes during a carotid endarterectomy, or
the cross-clamp time during coronary artery bypass
grafting. The more we learn about the differences in
specific processes of care and their effects on patient
outcomes, the more we could potentially improve the
outcomes of all institutions and surgeons.

The literature on volumes and outcomes in surgery is
growing rapidly, but the quality of the literature is highly
variable. The ideal study should examine several factors,
including the type and size of the sample being studied,
the use of risk adjustment, the quality and type of data
used, and the measurement of clinical processes of care
(Table 3).
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Sample

For a study to be truly valuable, it must examine a
population-based sample of patients and all surgeons and
hospitals available to that population-based sample.'®-!”
An example of a population-based study would be all
patients undergoing coronary artery bypass graft opera-
tions in New York State in a given year. An example of
a non-population-based sample would be all carotid end-
arterectomy patients seen at two hospitals.

A study should also include enough variability among
the providers being compared. For example, one study of
pancreaticoduodenectomy in Maryland included multi-
ple hospitals, but only one institution qualified as high-
volume.'8 Thus, the generalizability of its findings to all
high-volume hospitals is limited.*

Risk Adjustment

One of the most important aspects of any outcome
assessment is risk adjustment. Some have argued that
higher-volume surgeons may have better outcomes
merely because they operate on less sick patients, rather
than because of anything that they do better.

The type of data used for risk adjustment is also
important. Most studies use administrative data (e.g.,
DRG codes) for information about patient comorbidities.
This method is fraught with inaccuracies. Very few stud-
ies utilize far more accurate sources of data on comor-
bidities and severity, namely, clinical information ab-
stracted from patient charts. Specific pieces of
information about the outcome of a case, such as stroke,
myocardial infarction, and pneumonia, could then be
obtained.

Processes of Care

A few studies measure how providers differ in terms
of what they actually do. For example, some studies of
cancer surgery adjust for the use of adjuvant therapy or
for the type of surgical resection. While results of colon
resections may not differ much between surgeons or
institutions, the results of rectal resections have shown
substantial differences.!'-23 Such data on what high-
volume surgeons actually do differently from low-vol-
ume surgeons would have major implications for man-
agement algorithms to improve quality.

TABLE 3. Outcome studies

Population-based patient sample

All surgeons/hospitals available to population
Study should provide variability in outcomes
Risk adjustment:

— Comorbidities

— Severity of disease

Processes of care

Literature Findings

The literature on volumes and outcomes in surgery has
become quite extensive, covering many types of surgery,
including pancreatic, esophageal, lung, colorectal, breast,
cardiac, carotid, and abdominal aortic aneurysm surgery.

The majority of studies find a positive association
between higher volumes and better outcomes. This is
true for studies of surgeon volume and for hospital
volume.

In general, the more complex surgical procedures
show the strongest association between provider volume
and outcomes.?* Among all oncologic procedures stud-
ied, the strongest association exists for surgery of the
pancreas and esophagus, as shown in Fig. 2. Studies of
outcomes after esophagectomy reported a mortality dif-
ference between hospitals ranging from 10% to 13%, as
shown in Fig. 3.2 Studies of outcomes after pancreati-
coduodenectomy revealed a mortality difference be-
tween high-volume and low-volume surgeons of 7% and
a mortality difference of 10% for hospitals. These dif-
ferences have been noted with use of large state-wide
and national databases, as shown in this composite
graph. In a report by Dudley et al., potentially avoidable
deaths in California were noted in 5% to 7% of cases of
esophageal and pancreatic resections in which the pa-
tients were admitted to low-volume hospitals.!? In an-
other study, by Birkmeyer and colleagues (Fig. 4), sur-
vival was improved at 3 years among patients
undergoing pancreatectomy at high-volume centers.?¢-27
Differences in mortality were more modest for lung
resection and colorectal surgery.

A somewhat surprising finding is that even for some
relatively simple operations, choice of procedure is dif-

Hospital Volume and Mortality

Pancrealic reaection

Gastrectomy

FIG. 2. With complex surgical procedures such as esophagectomy
and pancreatic resection, increasing hospital volume leads to lower
mortality.
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Survival in US Medicare Patients by
Hospital Volume

FIG. 4. Long-term survival after pancreaticoduadenectomy ap-
pears to be influenced by volume. Reprinted from Surgery, vol 130,
Birkmeyer JD, Finlayson EV, Birkmeyer CM, Volume standards for
high-risk surgical procedures: potential benefits of the Leapfrog initiative,
pp. 415-22, Copyright (2001), with permission from Elsevier.

ferent between high- and low-volume centers, with
lumpectomy more commonly performed by surgeons
with higher volumes. In addition, longer-term clinical
outcomes are improved with higher volumes. One study
found that the 5-year survival rate for breast cancer
patients undergoing mastectomy or lumpectomy was bet-
ter at high-volume institutions.?8-3% Similarly, another
study found that survival after mastectomy or lumpec-
tomy was higher for patients of high-volume surgeons.
Since these operations are not particularly complex, the

Differences (%) Betwee
High Volume Hospitals geons

= Hospitals
W Surgeons

FIG. 3. The percent differences in mortality between low and high
volume are true for both surgeons and institutions. Reprinted with
permission from the American College of Surgeons, as published in
Lee, C., and Daly, J., “Provider volume and clinical outcomes in
surgery: issues and implications,” Bulletin of the American College of
Surgeons, 87(6):23, 2002.
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authors of these studies attributed the differences to
better coordination of care and more appropriate use of
adjuvant therapy by practitioners at high-volume hospi-
tals. Use of multidisciplinary, disease-focused clinics or
tumor boards may provide the critical difference. Thus,
provider volume appears to matter not just for technical
reasons.

It is important to remember that although higher pa-
tient volumes appear to be associated with better out-
comes, this is true only on average, as shown in Fig. 5.3
A large amount of variation in outcomes still exists
among individual surgeons and hospitals. Thus, some
high-volume surgeons have poor outcomes, and some
low-volume surgeons have very good outcomes. Policies
based solely on provider volume, such as steering pa-
tients toward certain hospitals, therefore, might improve
outcomes on average but not in every case.

As shown in the results from Hannan et al., hospital
and surgeon volumes tend to correlate with one anoth-
er.’! However, one of the reasons for the variability
among individual surgeons is that some high-volume
surgeons operate at low-volume institutions, and some
low-volume surgeons operate at high-volume institu-
tions. Although we know that both hospital and surgeon
volumes affect outcome, we do not know what their
relative contributions are or how they interact, because
very few studies have evaluated both surgeon volume
and hospital volume together. Policies based solely on
surgeon volume, without taking into account hospital
volume (and vice versa), will therefore not always have
their intended effects.

A recent study of common cancer procedures evalu-
ated the effects of both surgeon volume and hospital
volume (Table 4). Hannan and colleagues® found that for

Gastrectomy:
Hospital and Surgeon Volumes
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FIG.5. Following gastrectomy, in-hospital mortality is influenced by
surgeon and hospital volume.
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TABLE 4. Surgeon & hospital volume vs. mortality

Institution
Surgeon High Low
High 2.2%
Low 14%

colectomy and gastrectomy the lowest risk-adjusted mor-
tality rates were for high-volume surgeons at high-vol-
ume hospitals, and the highest risk-adjusted mortality
rates were for low-volume surgeons at low-volume hos-
pitals. Patients in other categories showed intermediate
results.!7-22:31

Although it does appear that higher volumes are asso-
ciated with better outcomes, a number of questions re-
main regarding the specific nature of that association.
Does the association between volume and outcome di-
minish over time, once a procedure has existed for a
longer time and has become more widespread? Is there a
threshold effect such that beyond a certain number of
patients or procedures there is no more improvement in
outcomes with increasing volume? And is there a second
threshold, a number beyond which outcomes are worse?
For example, Cox et al. noted that surgeons at the Moffit
Cancer Center had a 90% success rate in identifying a
sentinel lymph node after 22 cases, a rate which re-
mained steady.??> Their database also indicated that in
other surgeons hands, an average of six cases per month
resulted in a 97% success rate.

How do surgeons’ outcomes change as they perform a
given procedure more times? That is, what is the shape of
the learning curve? In particular, what is the shape of the
learning curve for a newer surgeon learning a standard
procedure or for a more experienced surgeon learning a
new procedure? Is there a constant procedure rate that a
surgeon must maintain in order to remain capable of
performing that procedure? Is the cumulative lifetime
number more important? Does the surgeon’s volume
with other, similar procedures contribute to the outcome?

An important limitation of knowledge is the current
focus on mortality as the outcome. Few studies measure
complications as the outcome of interest. Even fewer
studies measure such endpoints as long-term survival,
functional status, recurrence of disease, and quality of
life.

Finally, although the literature strongly supports the
notion that higher volumes are associated with better
outcomes, particularly for complex surgery, it sheds very
little light on why or how. Specialty training is emerging
as having a major independent role in clinical out-
comes.?? This has been shown for patients undergoing

carotid endarterectomy by vascular surgeons, general
surgeons, and neurosurgeons. It has been suggested also
by results for patients undergoing treatment for interme-
diate-stage ovarian cancer, as shown in Table 5. Using a
large state database as shown in Fig. 6, we noted a
statistically significant reduction in mortality among pa-
tients undergoing gastrectomy and colectomy performed
by members of the Society of Surgical Oncology and the
American Society of Colorectal Surgeons, respectively;
this reduction was independent of hospital and surgeon
volume. You do make a difference. To truly explain the
mechanisms underlying the volume-outcome associa-
tion, future research would need to measure specific
details about what you do differently than other
providers.

Policies

A number of policies have been advocated on the basis
of the association between surgeon and hospital volumes
and outcomes (Table 6).3* One approach would be to
publicize data on surgeons’ and hospitals’ volumes for
specific procedures.?> This could take the form of public
databases, newspapers, Web sites, “report cards,” or em-
ployer-sponsored information for employees. The suc-
cess of this type of approach would depend on how well
the public could be educated about the complexities of
the relationship between provider volumes and out-
comes. In addition, it would depend on patients’ abilities
to make use of this information when choosing a hospital
or surgeon, an ability that has been shown to be limited.
For example, in one California study, 25% of patients
traveled further to reach a low-volume institution, by-
passing a high-volume center in the process.?>

Some large purchasers of health care, such as business
coalitions and managed care organizations, are already
seeking to selectively contract with higher-volume insti-
tutions and to encourage referrals to higher-volume sur-
geons. The Pacific Business Group on Health, a large
health care purchasing coalition, requires its health plans
to steer patients with certain conditions toward higher-
volume institutions.

Another policy approach would be for state govern-
ments to regionalize the provision of certain services,
thereby boosting volumes at a few institutions. Such

TABLE 5. Ovarian cancer: survival by specialty

Stage Gyn Onc OBG Gen Surg
1 89% 90% 88%
2 63% 61% 47%
3 25% 29% 17%
4 10% 17% 11%

Ann Surg Oncol, Vol. 11, No. 2, 2004
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Influence of Subspecialty Training
on Outcome (n = 55,000 patients)
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FIG. 6. From the New York Department of Health database it ap-
pears that specialty surgeons have lower mortality compared with
non-specialty surgeons for gastrectomy and colectomy procedures.

TABLE 6. Policies

Publish institution/surgeon outcomes

Selective referral by purchasers/Gov’t—avoid increased fees and
overuse

Implement quality improvement programs

Identify specific processes of care

Utilize re-training/education programs

Bring individual to mountain and move the mountain to the
individual

policies have been implemented in the past for trauma
and for newborn intensive care. In addition, some states
have certificate-of-need programs that limit the number
of hospitals allowed to perform certain procedures such
as cardiac surgery and organ transplantation. Restrictions
to care, if they occur, should initially be in metropolitan
areas where alternatives exist and should be focused on
procedures for which the greatest differences in outcome
occur. However, certificate-of-need medical programs
are decreasing in many regions. An interesting note is
that the outcome of coronary bypass graft was not asso-
ciated with volume once certain standards were met. This
was not due to a greater proportion of operations per-
formed by high-volume surgeons, but the gap in outcome
results narrowed between low- and high-volume provid-
ers. This is the ultimate objective.

The effect of a large movement of patients away from
lower-volume providers toward higher-volume providers
is not well understood and could include some unin-
tended consequences. As higher-volume institutions de-
veloped greater market share, they would have greater
ability to raise their fees. Thus, regulation of fees might
need to be implemented concurrently. Overuse of surgi-
cal interventions might occur on a grand scale. Hospitals

Ann Surg Oncol, Vol. 11, No. 2, 2004

might have a new, medically inappropriate incentive to
admit or operate on a patient, that is, in order to boost
volumes. Finally, the use of volume criteria could make
it more difficult for new surgeons and new institutions to
break into the market. Special provisions for new sur-
geons or for surgeons in training might be necessary.

Another approach for improving outcomes would be
to fully implement quality improvement programs. Bet-
ter measures of quality are needed that are truly risk-
adjusted. Research that identifies specific processes of
care associated with higher volumes could be used to
improve the performance of lower-volume surgeons,
through retraining and education programs. In order for
this to be possible, future studies would need to measure
specific processes of care.3¢

In Conclusion

Higher surgeon and hospital volumes appear to be
associated with better clinical outcomes, particularly for
less common and complex operations. The research on
the subject is quite extensive but has a number of meth-
odological limitations. It leaves unanswered many ques-
tions regarding the specific nature and magnitude of the
association between volume and outcomes.

Most of the policies that have been proposed seek to
shift patients away from certain institutions and surgeons
toward higher-volume providers, through public educa-
tion efforts, selective referral and contracting, or govern-
ment regionalization of care. An alternative approach
would be quality improvement programs in which pro-
viders could learn from the practices of other surgeons
and hospitals to improve clinical outcomes. Rather than
using volume as a proxy for quality, such an approach
would seek to improve the actual quality of care being
rendered. There is good evidence that physicians do
change their practice patterns if treatment guidelines are
local, not national, if you as opinion leaders promulgate
these guidelines, and if there is wide local participation
and feedback of results. The Society of Surgical Oncol-
ogy exists as a forum to discuss new ideas and therapies
for you, the experts in the field. It is our mantle of
responsibility to incorporate these into guidelines, to
share and promote them among our colleagues, and to
improve the quality of oncologic care for all patients
(Table 7).

Some of you may be wondering about the conclusion
of the story regarding the young woman in 1997. She is
still unaware of clear outcomes data regarding her ther-
apies, which became bicoastal and experimental. Instead,
she has developed an unwavering faith in her nurses, her
doctors, her family, and her God. She is learning to
accept ambiguity regarding tests and the deaths of her



PRESIDENTIAL ADDRESS

TABLE 7. Volume, outcome and specialty training

N =1

Volume-outcome relationships and cancer care

— Hospital volume

— Surgeon volume

Influence of specialty training

Bring individual to the mountain or move the mountain
N = 1: Mary’s story

friends whom she came to know during her initial che-
motherapy treatments. She is truly an N = 1; she is my
wife of 31 years and this is her story.

Thank you for the privilege of being your president

this past year!
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