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Clinicopathologic Factors and Patient Perceptions 
Associated with Surgical Breast-Conserving Treatment 

Cyrus A. Kotwall, MD, J. Gary Maxwell, MD, Deborah L. Covington, MS, 
Paige Churchill, BA, Susan E. Smith, MD, and Eleanor Krassen Covan, PhD 

Background: Clinical studies have shown equivalent survival rates between breast- 
conserving surgery (BCS) and mastectomy in early breast cancer; however, rates for BCS 
remain low. The purpose of this study was to determine (a) the prevalence of BCS in a 
regional medical center, (b) clinicopathologic factors associated with BCS, and (c) patient 
perceptions of the treatment decision-making process. 

Methods: We retrospectively reviewed 251 consecutive breast cancer cases during Jan- 
uary 1990-December 1991; 77 patients were ineligible for BCS because of unfavorable 
pathology. We then interviewed 118 of the 160 women available for interview. 

Results: BCS was performed in 31 of the eligible patients (18%). Multivariate analysis 
revealed that tumor size < 10 mm (p = 0.03) was the only significant predictive variable for 
BCS. Patient interviews revealed that 93% said their surgeon was the primary source of 
information regarding treatment options. Among 69% of the women whose surgeons re- 
portedly recommended a particular option, 89% recommended mastectomy with 93% com- 
pliance, and 11% recommended BCS with 89% compliance. The BCS group more often 
obtained a second opinion (p = 0.04) and 60% said they made the decision themselves 
compared with only 37% of the mastectomy group (p = 0.05). 

Conclusion: Limiting BCS to women whose tumor size is <10 mm is too restrictive; this 
excludes a large number of women who are clinically eligible for BCS. The surgical deci- 
sion-making process for early-stage breast cancer is very much surgeon-driven, with a high 
degree of patient compliance. 

Key Words: Breast cancer--Surgery--Segmental mastectomy--Breast-conserving sur- 
gery-Pat ient  interview. 

Surgery remains the pr imary t rea tment  for breast  
cancer,  and randomized clinical trials have recently 
produced firm evidence that breast -conserving sur- 
gery (BCS) yields long-term survival equivalent to 
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modified radical m a s t e c t o m y  (1-3). These  trials 
were so convincing that the National  Insti tutes of  
Heal th  (NIH) Consensus  Conference  of June 1990 
stated "b reas t  conservat ive  t rea tment  is an appro-  
priate method of pr imary therapy for the majori ty of  
women with stage I and I I  breast  cancer  and is pref- 
erable because  it provides survival rates equivalent  
to those of total mas tec tomy and axillary dissection 
while preserving the b reas t "  (4). Despite  this rec- 
ommendat ion ,  two recently published large Ameri-  
can studies document  a wide geographic variat ion 
in BCS (5,6) and an overall  pract ice of  BCS among 
Medicare patients of  only 12% (6). Because  of  this 
surprisingly low rate of  use of  BCS, we under took a 
study at our  institution to determine (a) the fre- 
quency with which BCS is per formed,  (b) the de- 
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mographic and clinicopathological factors associ- 
ated with selection of BCS, and (c) patient percep- 
tions of the treatment decision-making process. 

METHODS 

Our institution is a major regional referral center 
for southeastern North Carolina. We retrospec- 
tively reviewed the medical records of 251 consec- 
utive cases of breast cancer surgery performed at 
our hospital during a 2-year period from January 
1990 to December 1991. Cases were identified 
through pathology reports and confirmed using the 
medical center tumor registry. Each hospital chart 
was reviewed by a surgeon (C.K.), and 77 cases 
were classified as ineligible for BCS on a clinico- 
pathological basis. Reasons for ineligibility included 
a tumor size >4 cm (24 cases), locally advanced 
disease (18 cases), local recurrence (16 cases), un- 
known tumor size (7 cases), multicentricity (6 
cases), extensive ductal cancer in situ (3 cases), and 
Paget's disease (3 cases). For further study, we thus 
included 174 patients judged eligible for BCS. 

We identified demographic and clinicopathologic 
factors thought by previous investigators to be as- 
sociated with the selection of BCS. These variables 
included age, marital status, race, insurance cover- 
age, residence in the same county as the medical 
center, family history of breast cancer, noninvasive 
histology, and tumor size (<10, 10-19, 20-29 mm 
versus 30-39 mm). We used a multivariate logistic 
regression model to estimate the relative odds of 
having BCS in the presence of these factors. 

In addition to examining demographic and clini- 
copathological factors, we conducted focus group 
interviews and telephone interviews to determine 
patient-perceived factors associated with the selec- 
tion of BCS. The focus groups were designed to 
cover issues that the women perceived to be impor- 
tant in the treatment decision-making process. For 
the focus groups, we used a nondirective, struc- 
tured approach, in which the moderator used a pre- 
pared topic guide that listed the questions/issues to 
be addressed. The questions were open-ended and 
nondirective. We conducted seven focus groups (6 
or 7 women in each group) among 44 of the 174 
women. The focus groups were stratified by type of 
surgery - -  six of the groups were comprised of 
women who had mastectomies, and one was com- 
prised of women who had BCS. The focus group 
interviews took place in the spring of 1992, which 
was 1-2 years after surgery. The groups were 

formed so that women of similar educational and 
socioeconomic status were in the same group. The 
moderator for the focus groups was a woman with a 
masters degree in health education and extensive 
experience in women's health issues. 

We used the information obtained from the focus 
groups to develop an interview instrument to be 
conducted among all women. This instrument in- 
cluded specific questions that were pretested on a 
sample of 10 women treated for breast cancer out- 
side the study period. The instrument was validated 
using information from clinical records and from the 
focus groups. The interview instrument was de- 
signed to elicit information on the woman's knowl- 
edge of available surgical treatment options, and the 
source of that knowledge; whether she thought she 
had enough information to make her decision; 
whether she thought she had enough time to make 
her decision; whether her physician recommended 
a particular treatment option and why; why she 
chose the treatment option she chose; what factors 
influenced her choice; what people influenced her 
choice, and who was the most influential in that 
decision; who she thought made the final decision 
regarding treatment; is she happy with that deci- 
sion; and would she make the same decision again. 
All interviews were conducted over the telephone 
by a trained, female interviewer. The interviews 
were conducted in the winter of 1993, which was 
2-3"years after surgery. We descriptively examined 
the women's responses to each of these questions, 
and compared the responses of women who had 
BCS with those who had mastectomy. In making 
these comparisons, we used the ×z statistic to ex- 
amine differences in proportions between the two 
groups and the Student's t test to examine differ- 
ences in means. 

Of the 174 women, 8 had died and 6 had a previ- 
ous mastectomy before the study period, leaving 
160 women available for the in-depth interview. 
One hundred eighteen (74%) agreed to participate in 
the interview; 12 refused to participate, 14 were un- 
able to complete the entire interview, and 16 were 
unable to be reached after at least five attempts. 
There were no significant differences between those 
who participated in the interviews and those who 
did not with regard to type of surgery, tumor size, 
family history of breast cancer, noninvasive histol- 
ogy, county of residence, age, and race. There were 
differences between the groups with regard to pay- 
ment status and marital status. Women who com- 
pleted the interviews were more likely to be married 
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(p < 0.03) and have private insurance (p < 0.001) 
compared with those who did not. 

RESULTS 

Breast-conserving surgery was performed in only 
31 of 174 eligible patients (18%). Of the 143 remain- 
ing patients, 133 had a modified radical mastec- 
tomy, and 10 had a total mastectomy. For the anal- 
ysis, the patients who had a modified radical mas- 
tectomy and a total mastectomy were grouped 
together. Of the 143 women who had mastectomies, 
28 received breast reconstruction at the time of 
mastectomy. 

During the study period, 12 different private sur- 
geons and 2 academic surgeons supervising surgical 
residents performed the 174 breast cancer opera- 
tions. Among these surgeons, there were only four 
who performed >10 procedures in the 2 years. 
These four surgeons performed -70% of the proce- 
dures in the 2 years. The remaining surgeons per- 
formed an average of only five breast cancer oper- 
ations during the 2 years. The rates of BCS for the 
four surgeons who performed most of the proce- 
dures were 7.7, 9.1, 13.6, and 26.1%. Thus, one 
surgeon performed significantly more BCS than the 
other three. However, this one surgeon still had a 
relatively low rate of BCS. There was no significant 
association between surgeon age and type of proce- 
dure. 

The demographic and clinicopathological factors 
for the two groups are shown in Table 1. When all 
variables were considered in the multivariate logis- 
tic regression model, tumor size was the only sig- 
nificant variable (p = 0.03). Controlling for all other 
variables in the model, women with a tumor size 
<10 mm were six times more likely to have BCS 
than women with tumor sizes />30 mm (Table 2). 
Other variables in the model such as age, marital 
status, race, distance from medical center (mea- 
sured by county of residence), insurance type, fam- 
ily history of breast cancer, and invasive cancer 
were not significant. 

When we examined the focus group data, we 
found two major content areas that the women per- 
ceived to be important in the treatment decision- 
making process. These content areas were physi- 
cian advice and survival/fear of additional cancer. 
Women who had mastectomies did so on their sur- 
geon's advice, and often they were not presented 
with options. The women reported that their sur- 
geons seemed knowledgeable and caring, and sup- 

TABLE 1. Descriptive information on demographic 
and clinicopathological factors by type of surgery for 

breast cancer 

Demographic factors 

Mastectomy BCS 
(n = 143) (n = 31) 

(%) (%) 

Age (yrs) 
<50 80.0 20.0 
50-69 84.2 15.8 
70+ 81.0 19.0 

Widowed 76.6 23.4 
Married 83.3 16.7 
Single/divorced 88.0 12.0 
Nonwhite 74.2 25.8 
White 83.9 16.1 
Lives outside county 81.4 18.6 
Lives in county 82.7 17.3 
Government insurance/self-pay 69.0 31.0 
Private insurance 84.8 15.2 

Clinicopathological factors % % 

No family history 81.0 19.0 
Family history 90.5 9.52 
Noninvasive cancer 62.5 37.5 
Invasive cancer 84.2 15.8 
Tumor <10 mm 55.6 44.4 
Tumor 10-19 mm 81.2 18.8 
Tumor 20-29 mm 89.6 10.4 
Tumor 30+ mm 89.3 10.7 

BCS, breast-conserving surgery. 

ported their advice with scientific evidence, stating 
the size and location of the tumor as the reason for 
recommending mastectomy. Women in the BCS 
group also followed their surgeon's advice, but the 
surgeons almost always presented the options and 
gave the women a choice of mastectomy or BCS. 
These women were more likely to then seek addi- 
tional advice from other physicians, spouses, family 
members, and friends. 

The other content area generated by the focus 
groups pertained to survival and fear of additional 
cancer. Women who had mastectomies thought that 
a mastectomy rather than a lumpectomy would in- 
crease their chances of survival and reduce the risk 
of recurrent cancer. The women also expressed a 
desire for closure of the decision-making process 
and possible further treatment. They thought that 
with a mastectomy, they could get on with their 
lives and not be continually obsessed with cancer 
decisions and treatments. Many women thought 
that when a mastectomy is performed, the cancer 
cannot return because the breast has been removed. 
Women expressed a desire for definitive treatment 
that eradicates the cancer completely. Faced with 
the choice of mastectomy versus lumpectomy, ra- 
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T A B L E  2. Relative odds of having breast-conserving 
surgery with the presence of selected demographic and 

clinicopathologic factors (multivariate logistic 
regression model) 

95% 
Odds Confidence 

Variable ratio interval p value 

Age (yrs) 
<50 1.8 0.47-7.10 0.39 
50-69 1.1 0.37-3.13 0.9 
70 + 1.0 - -  - -  

Widowed 3.3 0.60-17.70 0.17 
Married 2.4 0.55-10.30 0.25 
Single/divorced 1.0 - -  - -  
Nonwhite 1.2 0.40-3.65 0.74 
White - -  - -  - -  
Lives outside county 1.1 0.45-2.63 0.8 
Lives  in county  1.0 - -  - -  
Government insurance/  

self-pay 2.2 0.74-6.80 0.15 
Private Insurance 1.0 - -  - -  
No family history 2.8 0.55-13.92 0.22 
Family history 1.0 - -  - -  
Noninvas ive  cancer  2.7 0.78-9.44 0.12 
Invas ive  cancer  1.0 - -  - -  
Tumor (ram) 

<10 6.0 1.22-29.05 0.03 " 
10-19 2.0 0.50-7.82 0.33 
20-29 1.1 0.22-5.02 0.95 
30+ 1.0 - -  - -  

Indicates  statist ical  significance. 

diation therapy, and follow-up of the remaining 
breast, women overwhelmingly chose mastectomy. 
They expressed fear of side effects from radiation 
therapy. Several women in the focus groups said 
that their doctors cautioned them against lumpecto- 
my with radiation and did not present lumpectomy 
as an equal option. In contrast, women in the BCS 
group said they decided to try the more conserva- 

tive procedure first, and then if they needed a mas- 
tectomy they could have that later. Information ob- 
tained from the patient interviews is presented in 
Table 3, including patient factors such as patient 
and spouse education, interval between diagnosis 
and decision, obtaining a second opinion, and pa- 
tient satisfaction according to type of surgery. 
Women in the BCS group were significantly more 
likely to obtain a second opinion than women in the 
mastectomy group (p = 0.04). Women undergoing 
BCS took longer to make their decision compared 
with women undergoing mastectomy, but this was 
not statistically significant due to insufficient 
power. In both groups, >90% of the women were 
happy with their treatment decision, and the vast 
majority would make the same treatment choice 
again. 

Of 118 women who completed the telephone in- 
terviews, 93% said they received information re- 
garding treatment options from their surgeon, and 
77% stated their surgeon was the most important 
source of information. Other sources of information 
noted were a relative (27%) or friend (26%), pam- 
phlets (27%), magazines (25%), books (21%), and 
television (19%). Only 3% reported receiving any 
information from a skilled nonphysician health care 
provider, such as a nurse, and only 1% from cancer 
support groups. Thirteen percent of the women said 
they consulted the American Cancer Society for in- 
formation on treatment options. 

The information obtained in the interviews paral- 
leled that obtained in the focus groups, in that the 
two most frequent factors reported by the women in 
choosing treatment options were the "desire to get 
rid of the cancer," which applied to 47 mastectomy 
patients (48%) and 2 BCS patients (10%), and "phy- 

T A B L E  3. Patient factors by type of surgery for breast cancer 

Mastectomy BCS 
(N = 98) (N = 20) p value 

Years  of completed education (mean + SD) 13,1 -+ 2.4 12.8 -- 3.1 0.53 
Years  of completed education for spouse (mean _+ SD) 12.7 -- 3.6 11.9 + 3.1 0.35 
Living with spouse at time of surgery 66% 60% 0.59 
Days from diagnosis to decision (mean -+ SD) 3.8 -- 7.3 6.1 + 6.6 0.20 
Days from diagnosis to surgery (mean + SD) 10.8 -+ 10.7 14.4 -+ 10.0 0.17 
Adequate  time to make a decision 94% 95% 0.99 
Lack  of knowledge of surgical options at time of 

treatment decision 41% 45% 0.34 
Obtained a second opinion 11% 30% 0.04 a 
Two years  p0stsurgery,  happy with treatment 92% 100% 0.35 
Would make the same treatment choice again 95% 86.7% 0.46 

BCS, breas t -conserving surgery. 
Indicates  statist ical  significance. 
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FIG. 1. Comparison of groups of 
women having a recommendation by 
their surgeon for a particular surgical 
t reatment  versus no recommenda- 
tion. There was no significant differ- 
ence in the percentage of mastectomy 
between women having a recommen- 
dation for mastectomy versus no rec- 
ommendation (p = 0.06). 

Did your surgeon recommend a 
particular treatment? (N = 118) 

I 

YES 
N=82 (69%) 

I 
I 

Recommended 
Mastectomy N=73 

~ Had mastectorny 
N=68 (93%) 

t Had BCS 
-- N=5 (7%) 

I 
Recommended 

BCS N=9 

Had mastectomy l N=I (11%) 

~ Had BCS 
N=8 (89%) 

I 
NO 

N=36 (31%) 

Had rnastectomy 
N=29 (81%) 

Had BCS 
N=7 (19%) 

sician advice," which applied to 36 mastectomy 
(37%) and 3 BCS patients (15%). Eighty-two 
women reported that their surgeon recommended a 
particular procedure (Fig. 1). Seventy-three women 
reported that their surgeon recommended a mastec- 
tomy, and 93% of them had a mastectomy. Nine 
women reported that their surgeon recommended 
BCS, and 89% had BCS. Of 36 women who re- 
ported that their surgeon made no recommendation, 
81% had a mastectomy compared with 19% who 
had BCS. 

When the women were asked who they thought 
actually made the final treatment decision, 60% of 
the BCS group said they made the decision them- 
selves compared with only 37% of the mastectomy 
group (Table 4). The women in the mastectomy 
group were more likely to say that their surgeon 
either made the final decision or that they partici- 
pated equally (p = 0.05). 

addition, data collected by the National Cancer 
Data Base document a BCS rate of 27% in the South 
Atlantic region of the United States (8). In our 
study, we found that only 18% of women eligible for 
BCS received it. Unlike these large population- 
based studies, we were able to examine clinicopath- 
ologic factors associated with BCS, and patient per- 
ceptions regarding surgical options in early-stage 
breast cancer. Although our study sample was small 
enough to allow for extensive medical record re- 
view and in-depth patient interviews, the sample 
size does limit the power to detect differences in 
some of the variables, and the data are from one 
institution, which may limit the generalizability of 
the results. Another caveat to be kept in mind when 
interpreting the results is that women who com- 
pleted the interviews were more likely to be married 
and have private insurance than those who did not 
complete the interview. 

DISCUSSION 

Of the 182,000 new breast cancers diagnosed in 
the United States in 1993, -75-80% will present 
with early-stage disease and should be eligible for 
BCS (4,7). However ,  as previous studies have 
shown, BCS is not often performed. Two large 
United States studies have reported that rates of 
BCS vary widely between 3.5 and 41.5% (5,6). In 

TABLE 4. Who made the final decision regarding type 
of surgery ? 

BCS Mastectomy 
(N = 20) (N = 98) 

Surgeon a 3 (15%) 27 (28%) 
Surgeon and woman equally b 5 (25%) 35 (36%) 
Woman c 12 (60%) 36 (37%) 

BCS, Breast-conserving surgery. 
c versus ~ :  p = 0.05. 

Ann Surg Oncol, Vol. 3, No. 2, 1996 



174 C. A. K O T W A L L  ET  AL.  

In our study, we sought to identify variables that 
might be predictive for the selection of BCS. In the 
multivariate model, tumor size <10 mm was the 
only significant variable. Limiting BCS to only 
women whose tumor size is <10 mm is far too re- 
strictive. This excludes a significant number of 
women with early-stage breast cancer (stage I and 
II) who are eligible for BCS according to the recent 
NIH Consensus Conference recommendations (4). 

The focus groups and patient interviews revealed 
that the treatment decision was mainly surgeon 
driven. There was very little input from other ex- 
perienced health care providers, and the vast ma- 
jority of women complied with their surgeon's ad- 
vice. The women who had BCS obtained a second 
medical opinion more frequently than those who 
had mastectomy; presumably, these women would 
be perceived by their surgeons and friends as mak- 
ing a choice that is different from conventional 
treatment in this area of the country. 

Another important factor considered by women 
in deciding their treatment options was the "desire 
to get rid of the cancer." These data would imply 
that a significant number of the women and their 
surgeons thought that a mastectomy would offer a 
better chance of survival, and that BCS may well 
jeopardize their survival. Of those surgeons making 
a recommendation for a surgical option, almost 90% 
made a recommendation for mastectomy. The vast 
majority of the women complied with their sur- 
geon's recommendation for a particular type of sur- 
gery, but if the woman reported that their surgeon 
made no recommendation, >80% still chose mas- 
tectomy. There was no significant difference in the 
percentage of women having a recommendation by 
their surgeon for mastectomy versus the group of 
women having no recommendation by their sur- 
geon. 

When the women were asked to recall who they 
thought made the final decision regarding mastec- 
tomy versus BCS, there was a significant difference 
between the two groups. The women in the BCS 
group reportedly were more likely to have made the 
decision themselves in comparison to the mastec- 
tomy group. These findings are analogous to 
Schain's model of physician-patient interaction (9). 
In this model, the activity-passivity interaction, in 
which the physician is active and the patient is pas- 
sive, is similar to the surgeon making the decision 
and the woman freely accepting. This role was 
adopted by 28% of the mastectomy group and only 
15% of the BCS group. At the other end of the 

spectrum is the mutual participation or shared- 
responsibility interaction, in which the patient 
makes the decision after being imparted specialized 
knowledge from the physician. This type of inter- 
action, in which the woman plays a significant role 
in the decision-making process, applied to 60% of 
the BCS but only 37% of the mastectomy group. 

When one makes a global assessment of the focus 
group data and the entire patient interview, it be- 
comes apparent that the surgeon drives the deci- 
sion-making process. The vast majority of women 
went along with their surgeon's recommendations 
and the surgeon was viewed as the primary and 
most important source of information that enabled 
the women to make a decision. Only 20% of the 
women had BCS, implying that the majority of sur- 
geons during the years 1990 and 1991 believed that 
mastectomy was the most appropriate treatment for 
early-stage breast cancer. 

In the literature, surgeons are less likely to rec- 
ommend BCS than are other specialists, and physi- 
cians who are less willing to involve patients in the 
decision-making process are also less likely to rec- 
ommend BCS (10-12). Even more significant is the 
recent finding by Tarbox et al., who found that only 
44% of general surgeons believed that BCS yields 
survival rates equivalent to mastectomy in appro- 
priate patients (13). The studies support the fact 
that a significant number of surgeons routinely rec- 
ommend mastectomy as their preferred option for 
early-stage breast cancer. It should be noted that 
Tarbox's study applied to only T1 breast cancer, 
which is 2 cm or less in greatest dimension. 

There are very little data closely examining pa- 
tient determinants in the selection of mastectomy 
over BCS. A review by Palmer states that a nega- 
tive cosmetic result, fear of cancer recurrence, and 
radiation issues such as cost, transportation, radia- 
tion mastitis, and fibrosis may have had a negative 
impact on the selection of BCS (14). In our study, 
40% of the women who were eligible for BCS said 
they chose a mastectomy because of fear of cancer 
recurrence. Women in the focus groups clearly 
thought that their surgeons did not present lumpec- 
tomy and radiation therapy on an equal footing with 
mastectomy. 

Not all women with early-stage breast cancer and 
favorable pathologic criteria for BCS should receive 
BCS. Factors such as the patient's lifestyle, values, 
beliefs, and coping strategies must be considered 
(9). When one considers the size and location of the 
tumor in relation to the size of the breast, the issue 
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of cosmesis is subjective, both for the woman and 
her surgeon. Radiation factors, follow-up mammo- 
grams, and breast self-examination of the preserved 
breast are areas that require considerable preoper- 
ative dialogue between the patient and her surgeon. 

However, ample evidence exists in the literature 
that women who receive BCS fare better in terms of 
self-image, emotional adjustment, and overall psy- 
chological well-being (15-17). Additionally, studies 
have found that women want to participate in the 
decision-making process regarding cancer treat- 
ment and prefer to have detailed information on the 
various options to make informed decisions (18-20). 

In summary, BCS appears to be underused at our 
institution, with the only significant clinicopatho- 
logic variable being a tumor size <10 mm. Data 
from focus groups and patient interviews have re- 
vealed that the surgeon plays a dominant role in the 
decision-making process and very few surgeons 
recommend BCS. Additionally, those women that 
did have BCS more frequently obtained a second 
opinion and also reported a more independent de- 
cision-making process. If we are to increase rates of 
BCS for early-stage breast cancer, it would appear 
that the intervention should be directed toward sur- 
geons. 
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