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Quality Forum do not address the quality of surgical performance. We evaluated mastectomy rate as
one potential quality indicator.

METHODS: We reviewed the surgical management of small (stage T1; =2 cm) invasive breast
tumors in patients treated from April 2003 through April 2007 at our institution. For patients under-
going mastectomy, factors leading to the selection of mastectomy were analyzed.

RESULTS: We identified 496 patients with invasive breast cancer: 433 did not undergo neoadjuvant
chemotherapy, and 319 of these had pathologic tumors =2 cm in size. Of these, 55 (17.2%) underwent
initial mastectomy. Medical contraindications to breast conservation were identified in 42 of 319
(13.2%) patients, whereas the selection of mastectomy was attributed to patient choice in 13 of 319
(4.1%) patients.

CONCLUSIONS: Medical contraindications to breast-conserving therapy were much more common
than patient choice as the indication for mastectomy. Institution- or surgeon-specific mastectomy rates
are unlikely to reflect the complexity of decision making in the surgical management of patients with

breast cancer.

© 2009 Elsevier Inc. All rights reserved.

More than 15 years ago, the National Institutes of Health
consensus statement for the treatment of patients with early
stage breast cancer recommended breast-conserving therapy
(BCT) as the clinical management of choice for such pa-
tients.' This recommendation was based on multicenter pro-
spective randomized clinical trials that established equiva-
lent long-term survival rates for patients with early stage
invasive breast cancer treated by total mastectomy or partial
mastectomy followed by radiation.””* Mastectomy rates
have subsequently been used by both health care researchers
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and policymakers as an indicator of clinical progress and the
quality of breast cancer health care.

Numerous studies in the late 1980s and throughout the
1990s examined regional variation in the use of BCT in the
treatment of patients with early stage breast cancer.” ® An
early study by Farrow et al identified a 20% variation
(90.8% to 67.9%) in mastectomy rates among United States
women.® This regional variation subsequently fueled public
interest and further inquiry into factors contributing to
higher mastectomy rates. Physician treatment bias, patient
age, patient fear of side effects of radiation therapy, distance
to and duration of radiation therapy, and inadequate patient
education concerning all available treatment options and
outcomes were identified as contributing to higher mastec-
tomy rates. Additional factors identified included patient
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consultation with subspecialists (ie, medical or surgical on-
cologists), hospital size, location, and teaching status of the
institution.>*~!!

Efforts to minimize these factors have resulted in a
decrease in mastectomy rates to as low as 30% in several
Western countries. However, persistent variation continues
to be identified. Caldon et al recently reported mastectomy
rates ranging from 25% to 45% across 11 institutions in the
United Kingdom, with a 4-fold variation in mastectomy
rates for invasive tumors =<1.5 cm.'? This continued varia-
tion has raised significant quality-of-care issues and fueled
efforts to identify and monitor qualitative measures of
breast cancer care delivery.

Recently, there has been a major initiative to report
quality-of-care measures for both health care systems and
professionals in the United States. Quality-performance
measures have become well established and are now com-
monly reported to both insurance carriers and the general
public, with reporting often mandated by state legislatures.
Public report cards for coronary artery bypass grafting and
valve surgery currently report surgical mortality rates asso-
ciated with individual surgeons and hospitals.'? Similar
reporting measures are also being adopted by national
health care systems in other countries, such as the United
Kingdom.'"® Because of the high incidence and prevalence
of breast cancer, the tremendous public interest in such, and
the significant economic burden of breast cancer surveil-
lance and treatment, the institution of a system of quality
control is likely to be developed in the near future.

The National Quality Forum (NQF), in collaboration
with the American College of Surgeon’s Commission on
Cancer, the National Comprehensive Cancer Network, and
the American Society of Clinical Oncology, recently devel-
oped standardized guidelines designed to measure the qual-
ity of breast cancer care.'* The quality measures endorsed
by the NQF are the first to define a single set of quality
measures for breast cancer care. Although these measures
encompass multidisciplinary aspects of breast cancer care,
they do not currently address surgical quality measures.

Despite the current lack of standardization, several mea-
sures of surgical quality, eg, 30-day surgical mortality, have
been proposed and are commonly reported. Although as-
sessment of surgical mortality has been successfully applied
to various procedures, the use of mortality as a distinguishing
factor in the quality of breast cancer surgery is highly unlikely
because of the low mortality associated with both total and
partial mastectomy (<1%).">'® As a result, total mastectomy
rate continues to be used as the primary measure of breast
cancer quality in many studies. In a recent review of proposed
quality measures, Schachter et al identified at least 10 studies
evaluating the use of mastectomy rate as a quality measure in
the treatment of patients with early stage breast cancer.'” How-
ever, despite its popularity, the use of mastectomy rate as a
quality measure may have limitations.

A major underlying premise of monitoring mastectomy
rates is the presumption that most patients, when given a

choice between mastectomy and BCT, would prefer BCT.
However, several studies have indicated that patients may
actually choose mastectomy.'®'® An additional limitation is
that several clinical conditions limit the use of BCT: con-
traindications to radiation therapy secondary to collagen
vascular diseases (i.e. scleroderma, lupus), early stage preg-
nancy, and history of previous radiation to the proposed
treatment field.>® Other clinical conditions that may limit a
patient’s surgical treatment options include multicentric ip-
silateral breast tumors, tumor size relative to patient breast
size, and/or extensive suspicious microcalcifications identi-
fied in addition to invasive cancer. The relative contribution
of these medical contraindications to the total mastectomy
rate in modern series is unknown.

Because of the continued use of mastectomy rates in
studies of patient care patterns and the interest in using
mastectomy rate as a quality measure, we investigated the
accuracy of this indicator as a barometer of the quality of
breast cancer management provided by surgeons and hos-
pitals. Specifically, we sought to determine the reasons that
patients with small invasive breast tumors did not undergo
BCT as their initial surgical treatment, despite the fact that
their treatment was received at a multidisciplinary breast
center with a low overall total mastectomy rate (26.2%).2"
We additionally sought to establish whether mastectomy
rate is an accurate indicator of patient treatment “choice.”

Methods

Institutional Review Board approval was obtained from
the University of Vermont. The Division of Surgical On-
cology at the University of Vermont/Fletcher Allen Health
Care (FAHC) has maintained a breast cancer surgery quality
database since April 2003. This database maintains numer-
ous clinical parameters and surgical outcomes for all pa-
tients undergoing breast cancer surgery for known breast
malignancy at our institution. Data are collected by nurse
breast health specialists and entered into an electronic da-
tabase. Patients who underwent initial breast tumor excision
at an outside institution and who received subsequent com-
pletion breast surgery at our institution for the same initial
diagnosis of breast cancer were excluded. Patients with a
distant previous history of breast cancer treatment were
included.

We identified all patients at our institution undergoing
initial surgical treatment for breast cancer from April 2003
through April 2007. Patients with ductal carcinoma in situ
(DCIS) were excluded because controversy exists regarding
the necessity of radiation for small-volume DCIS resected
with negative pathologic margins. We then excluded pa-
tients who received neoadjuvant chemotherapy because our
outcomes database records final pathologic tumor size and
not pretreatment radiographic tumor size estimates. Thus,
the pathologic tumor size recorded in our database does not
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Figure 1  Breast cancer surgery performed at FAHC from 2003

through 2007.

necessarily reflect initial clinical tumor size and the clinical
decision-making process at the time of initial surgical con-
sultation. We subsequently identified patients with small
invasive breast tumors. Tumor size =2 cm on final pathol-
ogy was the inclusion criteria because tumors of this size
generally allow for cosmetically acceptable partial mastec-
tomy regardless of patient breast size. Male patients were
also excluded because of the rarity of male breast cancer
and the greater acceptance of total mastectomy as the treat-
ment of choice in men.

For all patients undergoing mastectomy, a detailed re-
view of the patients’ medical records was performed to
identify decision-making factors for the selection of total
mastectomy. Specifically, we assessed the presence of clin-
ical factors that are considered contraindications for BCT:
previous radiation to the breast region, recurrent breast
cancer, multicentric breast cancers, early stage pregnancy,
and certain connective tissue disorders and collagen vascular
diseases. The files were reviewed by an independent third
party to assess the clinical factors involved in the surgical
treatment decision, including whether mastectomy was an
expressed preference of the patient. All of the files con-
tained detailed information concerning the decision-making
process. The cases were then reviewed by the involved
surgeon for verification of the third-party assessment.

Results

We identified a total of 670 breast cancer patients who
underwent initial surgery for newly diagnosed breast cancer
at FAHC between April 2003 and April 2007. Of these, 496
(74.0%) had invasive cancer. Neoadjuvant chemotherapy
was used in 12.7% (63 of 496) of patients with invasive
cancer. These patients were excluded because tumor size
data recorded after neoadjuvant therapy is unlikely to reflect
original tumor size. Of the remaining 433 patients, 319 had
a final pathologic tumor size =2 cm. Of these patients, 55
underwent total mastectomy as their initial surgical treat-
ment, resulting in a 17.2% (55 of 319) initial mastectomy
rate for women with small invasive breast tumors who did
not undergo neoadjuvant chemotherapy (Fig. 1).

Age ranged from 32 to 85 years (mean 57). Mean tumor
size was diameter 1.07 cm (range .2 to 2). Five of 55
patients had a preoperative diagnosis of invasive lobular
cancer (9.1%), and the remainder had invasive ductal can-
cer. Medical conditions considered contraindications to
BCT were identified in 42 of 55 (67%) patients (Table 1).
Eighteen of 55 patients had multifocal or multicentric dis-
ease judged by the surgeon to contraindicate BCT. Seven-
teen patients had ipsilateral recurrent breast cancer occur-
ring after previous BCT, including previous radiation. Three
patients with biopsy-proven invasive cancer also had exten-
sive indeterminate or suspicious microcalcifications in the
remainder of the breast, making mammographic surveil-
lance nontenable. Two patients had collagen vascular dis-
ease and were deemed unsuitable for breast radiation by a
consulting radiation oncologist. Two patients were known
BRCA gene-mutation carriers. Although BRCA gene mu-
tation is not a definitive contraindication to BCT, both
patients received bilateral mastectomies after medical dis-
cussion regarding the increased risk of recurrence in the
contralateral breast.”>** In addition, 1 of the BRCA patients
had multicentric disease that precluded partial mastectomy.
Of the 319 patients with invasive tumors =2 cm, the indi-
cation for mastectomy in 13 (4.1%) appeared to be patient
choice.

The surgical group performing the operations consisted
of 5 surgeons. Four of the 5 surgeons were fellowship
trained in surgical oncology. Their experience ranged from

Table 1  Indications for mastectomy in patients with
invasive cancer and tumor size =2 cm

Reason for mastectomy No. of patients (%)

Multifocal cancer 18 (32.7)
Ipsilateral recurrence 17 (30.9)
Extensive microcalcifications 3 (5.5)
BRCA-2 gene mutation® 2 (3.6)
Collagen vascular disease 2 (3.6)
Patient choice 13 (23.6)

?In addition to BRCA-2, 1 patient had multifocal disease that
precluded BCT.
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newly fellowship trained to >20 years posttraining experi-
ence. Three of the 5 surgeons focused their practice solely
on breast operations and were high-volume breast surgeons
(>50 breast cancer operations/y).

Comments

In recent years, there has been growing interest among
government agencies, insurance companies, and patient ad-
vocacy organizations in identifying and defining specific
surgical quality measures. Although surgical quality mea-
sures, eg, 30-day surgical mortality, have been successfully
applied to certain fields, such as cardiothoracic surgery,
indicators such as these are difficult to apply to low-mor-
tality operations, such as breast cancer surgery.'*'® Thus,
the development of quality measures for breast cancer care
is still in development and has so far focused primarily on
the delivery of adjuvant therapies, such as chemotherapy,
hormonal therapy, and radiation. Recent quality measures
developed as a collaboration between the NQF, the Amer-
ican College of Surgeon’s Commission on Cancer, the Na-
tional Comprehensive Cancer Network, and the American
Society of Clinical Oncology focus on compliance with the
following: (1) use of radiation therapy in patients with
invasive cancer who are undergoing partial mastectomy,
(2) use of hormonal therapy in patients with hormone re-
ceptor—positive breast tumors, and (3) use of systemic che-
motherapy in patients with node-positive, hormone recep-
tor-negative breast tumors.'* Potential measures of the
quality of initial breast cancer surgery, such as the incidence
of initial mastectomy or re-operation rates after partial mas-
tectomy, were not incorporated.

Although surgical quality measures have not been spe-
cifically identified, total mastectomy rates have been used
throughout the literature as an indicator of quality cancer
care. Articles regularly report institutional and national
mastectomy rates and examine factors influencing these
rates. Major factors associated with increased mastectomy
rates include patients’ fear of radiation therapy and fear of
disease recurrence in the preserved breast.'®'****7 Longer
travel distances to radiation treatment facilities or limitations in
transportation have also been linked to higher mastectomy
rates.”® 0 In addition, researchers have indicated that there is
a significant association between higher mastectomy rate and
lack of patient understanding and lack of discussion by the
surgeon of all available treatment options.®?' As a result,
decision-making aids, such as instructional videos highlighting
the 2 major surgical treatment options and a thorough presen-
tation of anticipated outcomes, have been proposed as a
method to lower mastectomy rates.*

Despite the complexity of factors influencing surgical
decision making, a long-standing assumption persists that
higher mastectomy rates are attributable to the personal bias
of the treating surgeon.>*?*?® Although this may have been
true in the past, recent data may indicate that this factor is

decreasing in significance. Mastectomy rates have been
steadily decreasing since the introduction of BCT, most
likely caused by increasing physician education and accep-
tance of clinical trial data showing equivalent survival be-
tween BCT and total mastectomy. Lazovich reported a total
mastectomy rate of 40% for women with stage I breast
cancer treated in 1995.%3 In 2002, the total mastectomy rate
in the United States decreased to 30.2%.** The decrease in
physician bias toward total mastectomy is further supported
by the findings of Katz et al, who surveyed a large popula-
tion of women diagnosed with DCIS. The survey showed
that when patients received a physician recommendation for
surgery, BCT was actually recommended more often than
mastectomy. 19

However, surgeon bias cannot be completely dismissed.
Caldon et al recently demonstrated a 2-fold variance in total
mastectomy rates (25% to 40%) between 11 different treat-
ment centers in the United Kingdom.'? The variation in-
creased further to a 4-fold difference for the treatment of
patients with small tumors (<1.5cm), suggesting that po-
tential treatment biases or access-to-care issues may still be
present. However, there has been some evidence that bias
for total mastectomy may originate from the patient as well
as the surgeon.'”?” A study by Tate et al attributed their
high mastectomy rate (90%) to patient choice. The major
reasons cited for this choice was patients’ fear of radiother-
apy (63%), radiotherapy being too time consuming (44%),
and fear of cancer recurrence (29%).'® Although many of
these concerns can now be decreased through early consul-
tation with a radiation oncologist, educational videos, and
appropriate time for discussion of patients’ fears and con-
cerns, there is still evidence that patients who are suitable
for BCT are choosing total mastectomy.

Katz et al recently evaluated the patient’s role in treat-
ment decision making for early stage breast cancer, the
majority of which was DCIS, and its correlation with the use
of total mastectomy. This study demonstrated mastectomy
rates of 27% in women who reported that they made the
treatment decision compared with 16.8% who described a
shared the decision-making process with their surgeon and
just 5.3% in patients who stated that their surgeon made the
decision.®® This work was the first to identify a major
limitation in using institutional mastectomy rate as a quality
indicator. It clearly demonstrated that some patients prefer
to undergo mastectomy. This refutes the long-standing con-
tention that surgeons drive the choice of total mastectomy.
Katz has subsequently suggested that the use of mastectomy
rates as a quality indicator may actually result in surgeons
biasing treatment selection contrary to the patient’s personal
preference.®

Our study not only supports the idea that some patients
choose mastectomy, it also identifies a second major limi-
tation of using mastectomy rate as a surgical quality mea-
sure: the impact of patient medical conditions on treatment
selection. In our study, medical contraindications, rather
than patient choice, were the most commonly reported rea-
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son for total mastectomy in patients with small (=2 cm)
invasive tumors. Specifically, of the 55 patients with small
invasive tumors who underwent total mastectomy, 42 (76%)
had generally accepted contraindications to BCT (Table 1).
In fact, we found that among the 319 patients with small
invasive tumors who underwent initial surgical therapy,
only 4.1% specifically expressed a preference for mastec-
tomy. We had previously underappreciated the contribution
of patients with previous BCT and ipsilateral recurrence as
the largest single patient group undergoing mastectomy at
our breast center. Failure to appreciate the contribution of
medical indications as well as personal preference in treat-
ment selection makes total mastectomy rate an unreliable
indicator of quality surgical breast cancer care.

This study highlighted a major limitation in using a
parameter, such as mastectomy rate, as a measure of surgi-
cal quality. Treatment outcomes that are readily available in
administrative databases, (eg, type of surgical procedure),
are generally not amenable to detailed analysis of clinical
factors influencing complex medical decision making.
Given our current findings, as well as those of Katz, it
appears that total mastectomy rate alone is not an accurate
measure of breast cancer surgical care quality if used with-
out analysis of concurrent medical and social factors.'®*>-3
However, it may be possible to identify an appropriate range
for mastectomy rates in patients with small invasive tumors
that accounts for variation in clinical factors and patient
treatment preferences. Total mastectomy rates for all pa-
tients with breast cancers typically range from 25% to 40%.
Our institution reported a 17.2% mastectomy rate for pa-
tients with small invasive tumors, suggesting that 15% to
30% may be an acceptable standard for mastectomy rates in
patients with small invasive tumors. In addition, further
consideration should be given to defining mastectomy rates
based on initial breast cancer diagnosis and tumor size. This
would allow for a more standardized comparison of insti-
tutional and regional treatment patterns and may better
identify variations in practice patterns resulting from health
care disparities, which can be corrected.

Although we believe that our study provides valuable
insight into the weaknesses of mastectomy rate as a quality
indicator, it does have several limitations. Our breast cancer
center is a multidisciplinary clinic with a highly specialized
surgical staff. The presence of a multidisciplinary model,
higher-volume surgeons, subspecialty training, and univer-
sity practice location may have had a significant effect on
the mastectomy rate, which is as low or lower than any
reported in the literature. Thus, a rate this low may not be
achievable in other less specialized settings. However, the
low mastectomy rate makes our center ideal to evaluate the
limits to further decreasing the mastectomy rate. Another
limitation is that patients with newly diagnosed breast can-
cer at our institution do not routinely receive decision-
making aids, other than literature, which may better address
patient concerns about treatment options, side effects, and
disease recurrence than physician consultation. Retrospec-

tively, we could not assess individual patient understanding
of treatment options or physician counseling styles as potential
contributors to mastectomy. Our center’s approach has been
to routinely have new breast cancer patients seen before
surgery by medical, radiation, and surgical oncologists, with
the assumption that this is likely to result in patients receiv-
ing a balanced discussion of treatment options and side
effects. Furthermore, because our mastectomy rate for pa-
tients with small invasive tumors is so low, our institution
may not be the ideal center to evaluate factors contributing
to mastectomy. However, to better address this issue, our
data could be used to initiate comparative studies across
institutions to evaluate variations in mastectomy rates.
Despite these limitations, we believe that our data strongly
support the belief that mastectomy rate alone should not be
used as a quality indicator. A reasonable mastectomy rate
range should be developed based on pre-operative diagno-
sis, and the influence of clinical and personal factors should
be taken into consideration. Other potential measures of
quality surgical breast cancer care, such as examination of a
patient’s desired versus actual role in the surgical treatment
decision-making process or concordance between a pa-
tient’s surgical treatment preference and the treatment re-
ceived, should continue to be investigated.”’37 Evaluation
of parameters related to the success of initial partial mas-
tectomy, such as the rate of positive margins and the fre-
quency of multiple surgeries to obtain negative margins,
could potentially emerge as quality measures. Although
none of these measures have been currently validated or
widely accepted, we believe that the quality of initial breast
cancer surgery performed is likely to emerge as an impor-
tant contributor to overall breast cancer care and patient
disease-related outcomes. Surgeons should maintain an im-
portant and active role in contributing to the selection of
appropriate quality measures and participate in projects that
might validate optimal quality measures of cancer surgery.
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