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ARTICLE

B
reast-conserving surgeries (BCSs) are excisions of breast tissue that 
are not full mastectomies. Early-stage invasive breast cancer and 
ductal carcinoma in situ (DCIS) (i.e., cancer of the ductal elements of 
the breast that has not invaded beyond the ducts) (Dudley & Zucker-
man, 2013) can be successfully treated with breast-conserving therapy 

and postoperative radiation (Hunt, Robb, Strom, & Ueno, 2008). However, some 
patients who undergo breast-conserving treatment may need to have a second 
excision or mastectomy to obtain clear margins or address complications. Clear 

margin refers to a margin of healthy cells surrounding the area of the tumor 
(Benedet & Rounsaville, 2004). 

Data from diverse studies across the globe indicate that 7%–30% of patients 
undergo re-excision, with an average of about 20%. The re-excision rate is even 
higher for DCIS cases, with rates closer to 30%–60% of patients (Devouge et 
al., 2013; Jeevan et al., 2012; McCahill et al., 2012; Meier-Meitinger et al., 2012; 

Purpose/Objectives: To identify previously unstudied factors predicting re-excision follow-

ing breast-conserving surgery (BCS) and to assess the feasibility of obtaining data about 

breast density for predictive modeling.

Design: Retrospective secondary data analysis.

Setting: Data were obtained from the cancer registry and electronic health records (EHRs) 

at Texas Health Harris Methodist Hospital, a large, urban, private, nonprofit hospital in 

North Texas.

Sample: 244 patients choosing BCS from 2011–2012.

Methods: Data were subjected to univariate analyses (chi-square) followed by logistic 

regression.

Main Research Variables: The primary dependent variable was re-excision following BCS. 

Predictors of interest included lifestyle factors, time from diagnosis to surgery, surgical ap-

proach, patient age, and breast density, and controlled for covariates, such as assay results.

Findings: Three factors predicted re-excision with 87% accuracy: time from diagnosis to 

surgery, needle localization, and age. Missing data precluded using breast density as a 

predictor.

Conclusions: Women younger than 60 years whose surgery included placement of a wire 

for localization of tissue to be removed and who underwent surgery soon after diagnosis 

are the least likely to require reoperation after BCS. Data integrity is critical to the success 

of research using EHRs and registry information.

Implications for Nursing: Nurses may improve patient outcomes by helping women con-

sidering BCS solve problems that may delay surgery. Nurses can contribute to the success 

of nursing research by thoroughly and accurately recording patient information in EHRs.
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Mullen et al., 2012; Unzeitig et al., 2012). Although the 
American Society of Breast Surgeons (2013) cautions 
against using re-excision rates as a quality measure, 
this practice is supported by the European Society 
of Breast Cancer Specialists and others. Using re-
excision rates as a quality measure in the future could 
have the effect of targeting reductions in re-excision 
rates for healthcare reimbursement. Therefore, 
healthcare facilities, payers, and healthcare providers 
may have a strong interest in predictors of re-excision 
after BCS.

Review of available literature (since 1998) in MED-
LINE®, CINAHL® Plus, and Health Source: Nursing/
Academic Edition databases revealed disagreement 
about risk factors for re-excision, but some consensus 
exists. Most studies agreed that multifocality of tu-
mors, infiltrative tumor borders, large tumor size, and 
younger age predict re-excision (Devouge et al., 2013; 
Jung et al., 2012; Lovrics et al., 2009; Meier-Meitinger 
et al., 2012). Some studies also link palpable tumors to 
increased risk for positive margins (Kotwall, Ranson, 
Stiles, & Hamann, 2007; Lovrics et al., 2009). 

Increased risk associated with younger age and tu-
mor palpability suggests that high breast density may 
be a risk factor for re-excision. Breast density refers to 
the ratio of fatty tissue to fibroglandular tissue in the 
breast. Mammographic density is breast density deter-
mined using mammography and is not directly related 
to palpable density. Breast density is an independent 
risk factor for breast cancer, and the sensitivity of 
mammography is less when breasts are dense (Mason, 
Yokubaitis, Howard, Shah, & Wang, 2015). Younger 
women have been established to have greater breast 
density than postmenopausal women (Checka, Chun, 
Schnabel, Lee, & Toth, 2012; Pearce et al., 2012). Only 
one published study was found that evaluated breast 
density as a risk factor for re-excision, finding breast 
density to be significant with an odds ratio (OR) of 
3.2 (95% confidence interval [1.2, 11]) for women with 
extremely dense breasts (Jung et al., 2012). 

Evidence that smoking and high body mass index 
(BMI) are significantly associated with surgical site 
infection in breast surgeries has been presented (An-
garita et al., 2011), but no previous study was found 
that evaluated the relationship between re-excision 
rates and BMI or tobacco use. Alcohol consumption 
has been linked to survival after breast cancer diag-
nosis (Larsen et al., 2015) but has not been examined 
for a relationship to re-excision after BCS. 

Margin Status and Re-Excision

Because BCS preserves natural breast tissue, the 
entire tumor must be removed to prevent local re-
currence. Margins are the rims of healthy or normal 

tissue surrounding the excised tumor specimen. 
Margins may be identified in several ways, including 
the use of colored inks applied to tumor edges or 
submission of margins as separate specimens (Les-
ter et al., 2009). Pathology reports describe margins 
as positive if cancer cells are present. A negative or 
clear margin has no cancer-like cells present. When 
margins are positive, a second excision to remove 
any remaining cancer is warranted (Houssami et 
al., 2010). In the current study, re-excision was de-
fined as a second operative procedure performed 
on the same or both breasts and related to either 
positive margins or complications, such as surgical 
site infections or fat necrosis, from the first breast 
operation. 

Needle Localization

Needle localization employed during BCS may 
predict re-excision because it enables the surgeon to 
more precisely find the target tissue to be excised. A 
radiologist will perform a needle localization when 
tumors are not palpable. Using a mammogram, ul-
trasound, or breast magnetic resonance imaging as a 
guide, the radiologist inserts a very thin needle (wire) 
into the breast in the area of the cancer. The surgeon 
then uses the wire as a guide to find and remove the 
tumor during surgery. The wire is then removed (On-
colink, 2016). 

Significance

Undergoing a second operation to treat early-stage 
breast cancer is unfavorable because multiple pro-
cedures result in increased costs, risks for surgical 
complications, and psychological stress. In North 
Texas, the estimated total hospital cost of a partial 
mastectomy (lumpectomy) is about $17,500 before 
physician’s fees are added (personal communication, 
Texas Health Resources Billing Department, 2014). If a 
re-excision is necessary, the cost would be equivalent 
to the initial operation. If the second operation is a 
mastectomy, costs quickly escalate. The estimated 
total hospital cost for a simple mastectomy is $30,700 
(personal communication, Texas Health Resources 
Billing Department, 2014). In addition to increased 
costs, risks for surgical complications are experi-
enced for each surgical procedure. 

Potential complications following any breast sur-
gery include infection, chronic pain, numbness or tin-
gling, lymphedema, and cardiopulmonary problems 
(Hill-Kayser, Vachani, Hampshire, Di Lullo, & Metz, 
2012; Vitug & Newman, 2007). Because standard of 
care for patients undergoing BCS is receiving radia-
tion therapy after surgery, loss of skin flexibility to 
irradiated areas may occur (Hill-Kayser et al., 2012; 
Vitug & Newman, 2007). Reoperation after BCS has 
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also been found to be significantly associated with 
postoperative wound complications (Lyle et al., 2014). 
Previous research documents the dissatisfaction of 
patients who experience multiple related surgeries 
(Janes, Stankhe, Singh, & Isgar, 2006). 

Objectives

Evidence indicates that modifiable lifestyle factors 
are related to surgical site infections, breast cancer 
incidence, or mortality, but evidence linking lifestyle 
factors to re-excision after BCS is lacking (Angarita et 
al., 2011; Boone et al., 2015). Because lifestyle factors 
are modifiable and potentially subject to the influ-
ence of nursing intervention, the primary purpose 
of the current study was to assess the associations 
of lifestyle factors, including BMI and tobacco or 
alcohol use, with risk for re-excision among women 
choosing BCS for breast cancer. The secondary 
objective was to assess the feasibility of obtaining 
breast density data to include in modeling as a risk 

factor for re-excision. Based on previous literature, 
patients with dense breasts were expected to have 
a greater likelihood of re-excision. Awareness of risk 
factors for re-excision could be used to inform care 
recommendations for patients who are eligible for 
BCS. 

Methods

The current study was a retrospective cohort study, 
which used cancer registry data available at a 726-
bed urban, private, nonprofit hospital, Texas Health 
Harris Methodist Hospital, in North Texas. It was 
reviewed and approved by the institutional review 
board governing research with human participants 
for the healthcare system to which the target hospital 
belonged, Texas Health Resources.

Sample 

The sample included records of any woman who 
underwent BCS in 2011–2012 at the study hospital. 
Patients with late-stage cancer (stage III or IV) or with 
metastases at diagnosis were excluded. The target 
cancer registry database uses the software OncoLog 
to store data and has been abstracting patient data 
from charts into the electronic database since 2005. 
Because of coding changes in the Facility Oncology 
Registry Data Standards in 2006 and 2010 (Commis-
sion on Cancer, 2010), and an update in cancer staging 
in 2010 (American Joint Commission on Cancer, 2010), 
the cancer registry does not have consistent data 
collected during those years. Because of this limited 
availability of certain data fields in years prior to 2010, 
the sample was limited to cases involving patients 
who received BCS from 2011–2012. From 2011–2012, 
244 patients at the study hospital had an initial surgi-
cal approach of BCS; therefore, records of 244 patients 
were included. 

Data Collection

The majority of the data evaluated for the current 
study was readily available in the cancer registry’s da-
tabase, including tumor grade, date of diagnosis, pri-
mary tumor site, family history, International Classi-
fication of Diseases for Oncology histology/behavior,  
age at diagnosis, genetic testing, managing physi-
cian, biopsy procedure, tumor palpability, estrogen 
receptor assay, progesterone receptor assay, size of 
invasive tumor component, human epidermal growth 
factor receptor 2 (HER2) testing summary, lymph 
node evaluation, presence of metastasis at diagnosis, 
all clinical and pathologic staging, tumor size, p53 
test result, height, weight, tobacco use, alcohol use, 
surgical margins, and surgical approach. Tobacco 
use and alcohol use were entered into the registry 

TABLE 1. Sample Characteristics

No Re-Excision  

Frequency

Re-Excision  

Frequency

Characteristic N n % N n

Tumor grade

Grade 1 177 56 32 52 10

Grade 2 177 77 44 52 29

Grade 3 177 44 25 52 13

Histology

Carcinoma nonspe-

cific

184 16 9 59 3

Intraductal/infiltrat-

ing carcinoma

184 130 71 59 39

Lobular carcinoma 184 23 13 59 14

Adenocarcinoma 184 14 8 59 1

Other 184 1 1 59 2

Assay

Estrogen receptor–

positive

174 147 84 50 40

Progesterone  

receptor–positive

174 134 77 50 34

HER2-positive 174 9 5 50 5

p53-positive 185 17 9 59 10

Lifestyle factor

Current or previous 

smoking

57 28 49 46 10

Current or previous 

alcohol use

183 35 19 58 13

Obesity (BMI great-

er than 29.9)

185 80 43 59 24

Surgical approach

Open-needle local-

ization

185 146 79 59 11

BMI—body mass index

Note. Because of rounding, percentages may not total 100.
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as categorical variables (current use, previous use, 
never used) and, therefore, were analyzed as cat-
egories. Manual chart review was required to obtain 
information directly from mammography reports for 
breast density data because the cancer registry does 
not collect that information. 

One of the investigators queried the cancer reg-
istry’s database for patients who had BCS as the 
initial approach from 2011–2012. Data were extracted, 
de-identified, and collected in the study’s electronic 
database. Access to the radiologic record was only 
possible using the hospital’s electronic health record 
(EHR). An approved (by the hospital system) data 
manager extracted mammography reports for the 
patients in the study cohort. 

Statistical Analysis 

The variables previously mentioned were ana-
lyzed to determine which ones had a statistically 
significant relationship with re-excision. Factors that 
attained statistical significance in univariate analysis 
(chi-square for categorical data and t tests or Mann–
Whitney U for continuous variables) were used as 
explanatory variables in a logistic regression. All 
records that fit the inclusion criteria (244 cases) were 
analyzed. Logistic regression was performed with 
SPSS®, version 20.0, using re-excision as the binary 
outcome variable.

Results

Characteristics of the sample are presented in Table 
1. Average age in the total sample was 66 years (SD =  
11.8), and the age distribution was skewed toward 
older women. The sample was also skewed toward 
those who were overweight or obese. The average 
BMI for the sample was 29.57, close to the boundary 
between categories of overweight and obese (BMI 
greater than 30). About 70% of the sample (n = 171) 
was over the threshold for overweight, and 95 women 
(39%) fell into the obese category. 

The re-excision rate for 2011–2012 at the study 
hospital was 25%, comparable to the re-excision rate 
(23%) in a study of 2,206 women who experienced 
partial mastectomies from three large U.S. health 
plans and a U.S. university hospital (McCahill et al., 
2012). Forty-nine of the 60 patients who required 
additional surgery were subsequently treated with 
mastectomies rather than additional attempts at 
breast conservation. The high rate of treatment with 
mastectomies may be attributed to regional prefer-
ence because more women are still treated with 
mastectomies rather than BCS in the southern United 
States, although they may be eligible for lumpecto-
mies (Benedet & Rounsaville, 2004). 

Variables were chosen from the cancer registry 
for their potential effects on the outcome of re-
excision. The majority of these variables were found 
to have no significant effect on relevant outcomes. 
Significant factors are shown in Table 2. Of note, the 
lifestyle factors of BMI, smoking status, and alcohol 
consumption did not affect the target outcome in 
the sample. 

Volume of practice by breast surgeons at the study 
center did not influence re-excision. Surgical care was 
provided by 17 surgeons, with a single surgeon pro-
viding 55% of procedures. No statistically significant 
relationship was found between re-excision following 
surgeries performed by high-volume surgeons and 
those performed by surgeons who operated less fre-
quently. No significant difference was seen in the re-
excision rates between surgeons when surgeons were 
compared individually, nor were any associations 
made between re-excision and other (nonsurgeon) 
physicians. 

A model predicting the odds for re-excision was 
developed using investigator-entered variables of 
interest. Target variables included all variables that 
were available and may plausibly link to complica-
tions resulting in re-excision. Examined variables 
included tumor grade, tumor size, tumor histology, 
tumor palpability, results of genetic assays (estrogen 
receptor, progesterone receptor, HER2, p53), surgical 
approach, surgeon, tobacco use, alcohol use, BMI, age 
at diagnosis, time from diagnosis to surgery, and mar-
gin status. The model is defined by three significant 
variables discovered in univariate analysis: surgical 
approach (needle localization), time from diagnosis to 
surgery, and age older than 60 years. Age at diagnosis 
became insignificant when combined with other pre-
dictors. The model explains about 30% of the variance 
in re-excision. Using these variables, the model has an 
overall accuracy for prediction of 87% but is not sensi-
tive. The model is exceptionally specific in that it was 
able to predict those who would not need re-excision 
99% of the time, but it only correctly identified 24% 
of patients who experienced re-excision. Factors ex-
cluded from the model have smaller effects than could 

TABLE 2. Univariate Analyses of Relationships  

of Target Factors to Re-Excision

Significant Factor p r

Age at diagnosis (years) 0.034 0.136

Time from diagnosis to surgery (days) 0.0001 0.281

Time from diagnosis to surgery (weeks) 0.0001 0.304

Significant Factor p c2

Age 60 years or greater 0.015 5.95
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be detected with this sample size, or, more likely, ad-
ditional factors that also determine re-excision were 
not evaluated in this project. 

Positive relationships were found between re-
excision and the factors of surgical approach (needle 
localization) and participants aged older than 60 
years. The OR for surgery with needle localization 
was 8.452; therefore, those who had surgery with 
needle localization were about 8.5 times more likely 
to have re-excisions than those who had surgery with 
no needle localization. Because needle localization is 
not used for palpable lesions, this variable may be a 
proxy for tumor size or more complicated situations. 
The OR for those aged older than 60 years was 1.816; 
therefore, women aged older than 60 years were al-
most twice as likely to experience re-excisions in the 
current sample. 

The final prediction equation for this model is:

p = exp(–3.231+[0.067]X1+[2.134]X2+[0.597]X3) 
1+exp(–3.231+[0.067]X1+[2.134]X2+[0.597]X3)

Variable X1 is the number of weeks from diagnosis 
to surgery. Variable X2 is whether the surgical ap-
proach included needle localization, and variable X3 
is whether the patient is aged older than 60 years. 
Therefore, a 65-year-old woman whose surgical ap-
proach includes needle localization and who receives 
surgery six weeks after diagnosis has a probability of 
re-excision of only about 9%. Waiting 40 weeks for her 
surgery would result in a probability of re-excision 
of about 69%. Only 40 cases (16%) could be linked 
with breast density data. This sample of 40 breast 
density classifications was too small to contribute 
to analysis. 

Discussion

The data indicate that time from surgery to diagno-
sis, needle localization, and age predict re-excision 
after BCS (i.e., women aged younger than 60 years 
with a needle localization surgical approach who un-
dergo surgery soon after diagnosis are the least likely 
to require reoperation after BCS).

In most respects, the sample appeared to be rep-
resentative of cases in private practices in the North 
Texas region. The majority of participants were Cau-
casian, and the proportion of obese women in the 
sample was similar to the Texas population, which 
was composed of 66% overweight adults and 28% 
obese adults during the study period (Centers for 
Disease Control and Prevention, 2012). 

At the study center, 84% of BCSs were performed 
by four surgeons. A lack of relationship between 
surgeon experience at the center and re-excision, 

as well as similar re-excision rates associated with 
different types of physicians (e.g., surgeons, medical 
oncologists) at the site probably indicates substantial 
homogeneity in disease management and surgical ap-
proach among relevant medical care providers in the 
region. The pattern of practice at the center may not 
be representative of all breast cancer centers but is 
common in the region.

Because age is one of the most important risk factors 
for breast cancer (Hunt et al., 2008), the sample being 
skewed toward older women was not surprising, with 
163 patients (67%) being aged older than 60 years. The 
findings in the current study are not consistent with 
findings in previous studies that document a greater 
risk of re-excision in younger women after BCS (Bani et 
al., 2009; Janes et al., 2006; Jung et al., 2012). Contrary 
to some findings (Aziz et al., 2006; Jung et al., 2012), 
the data from this project do not strongly support us-
ing age as an independent risk factor for re-excision. 

Age may instead reflect the different types of cancer 
experienced by younger and older women, as younger 
women often experience more serious breast cancers 
than older women (Anders, Johnson, Litton, Phil-
lips, & Bleyer, 2009). Age could possibly be related 
to menopausal status as well, which would support 
the idea that breast density may be at play because 
menopausal status readily affects breast density 
(Kerlikowske et al., 2010). However, evidence of the 
relationship between breast density and re-excision, 
if any, must wait on additional investigations. In the 
meantime, age is also likely to be a proxy for other, 
more precise predictors, including frailty, immuno-
suppression, comorbidities, and depression.

The relationship between length of time (in weeks) 
from diagnosis and surgery to re-excision was small 
(OR = 1.069). However, in the current sample, some 
patients waited as long as a year after diagnosis for 
their BCS. For each week that passed from diagnosis 
to surgery, the odds of needing re-excision increased 
about 7%. Over time, the effect became substantial. 
An interview with the breast cancer nurse navigator 
in the study center indicated that the most common 
reasons for postponing surgery included cultural and 
language barriers, lack of understanding of risk, and 
financial problems, usually lack of adequate insurance 
benefits (personal communication, Dana McQuirk, 
2013). For instance, patients with high-deductible in-
surance may be insured but unable to pay the deduct-
ible for breast surgery. Although the study center has 
funding to assist with paying for screening mammo-
grams and diagnostic workup for abnormal findings, 
accessing care for surgical biopsies and subsequent 
treatment can cause delays.

The model presented in this article could be used 
to predict lack of need for re-excision in selected 
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patients with confidence, which may be reassuring 
to patients. If re-excision were predicted using this 
model, it could cue patients and care providers to 
consider surgical options other than BCS or to use 
the approach with caution. The prediction of re-
excision is quite poor in this model; therefore, addi-
tional factors must be considered in future predictive 
models. 

Evaluating the impact of breast density on re-
excision should be easier in Texas than in some 
other states because Henda’s Law was enacted in 
Texas in 2011 (Green, 2016). This legislation requires 
information about breast density to be included in 
mammogram reports. However, breast density data 
were disappointing. Some women in the sample ob-
tained mammograms at agencies outside the study 
healthcare system, and their mammogram reports 
were not available in the registry or hospital EHR. 
Also, not every mammogram report contained breast 
density data because full compliance with Henda’s 
Law was not required until January 2012. Therefore, 
feasibility of collecting breast density data remains 
questionable. Although these data should always 
appear on mammogram reports generated after Janu-
ary 2012 in Texas, difficulties obtaining reports from 
different healthcare systems may remain a problem. 

Limitations 

The current study highlights problems with the 
use of hospital cancer registry data for research. For 
instance, patients who were initially diagnosed and 
received BCS at the study hospital but subsequently 
received re-excision surgery elsewhere would not have 
their re-excision documented in the data gathered. 
Although the estimated number of patients having re-
excision elsewhere in this population is low, the actual 
proportion of patients who go on to have reoperations 
outside the study system is unknown. Additional re-
search on this topic would benefit from use of regional, 
rather than hospital or hospital system, registries. 

Integrity of self-reported data may also be an issue. 
Reporting of tobacco and alcohol use is based on pa-
tient honesty and, therefore, may not be accurate. In 
addition, registry data used in the current study are 
imprecise regarding dosage of lifestyle factors. For in-
stance, patients report if they ever smoked, currently 
smoke, or never smoked. No dose measures, such 
as pack-years, are recorded, and the same situation 
exists for use of alcohol. In addition, although breast 
density was a variable of great interest, the authors 
were unable to include it in the model because of 
missing data.

One notable limitation of the current study is sam-
pling. As with many convenience samples, the current 
study may have a selection bias unique to women 

who choose to have surgery at the particular hospital 
being studied. A chance exists that factors related to 
choosing the study hospital as a treatment center 
may influence re-excision. A greater issue with the 
sampling is the size of the sample available for evalu-
ation. If the true relationship between the factors not 
included in the model and re-excision is small but still 
significant, it will not likely be shown in the authors’ 
analysis because of lack of power created by the small 
sample size and lack of data availability. 

Implications for Nursing

Results of the current study highlight two critically 
important implications for oncology nurses. First, all 
nurses who interact with EHRs play an important, 
often underappreciated, role in guaranteeing the integ-
rity of data that appear in EHRs and registries. Gener-
ating new knowledge in nursing is critically important 
for the profession, but missing data in EHRs and reg-
istries often preclude answering research questions. 

The data from this sample highlight the importance 
of reducing time from diagnosis to BCS. Nurses can 
help promote positive outcomes for patients by as-
sessing reasons for delaying BCS and intervening 
when they can be influential to ensure as little delay 
as possible from diagnosis to surgery. Oncology 
nurse navigators and oncology nurses in ambulatory 
or screening settings have the opportunity to affect 
this goal greatly by helping patients understand risks 
and the importance of prompt treatment, overcome 
healthcare and insurance system barriers to surgery, 
and close gaps in compliance behaviors because 
of cultural and language barriers or lack of knowl-
edge. These activities involve a high degree of nurse 
awareness and excellent patient education tailored 
to individual patient characteristics. Among other 
educational activities available to nurses, the model 
generated by the current study can be used to show 
patients how surgery delay relates to other factors to 
influence the risk for reoperation. 

Knowledge Translation 

• Time from diagnosis to surgery, needle localization in 

surgery, and patient age significantly influence the rate of 

re-excisions among women receiving breast-conserving 

surgery (BCS).

• Nurses can help improve patient outcomes by proactively 

helping women planning BCS to obtain the procedure 

promptly.

• Nurse diligence in collecting and entering patient informa-

tion into electronic health records is critical to the validity 

of research using stored data.
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Conclusion

Results from the current study indicate that time 
from diagnosis to surgery, needle localization, and 
age are predictive of the need for re-excision follow-
ing BCS. In the absence of randomized, controlled 
trials, which would be unethical in this situation, a 
thorough understanding of predictors for re-excision 
will require multiple associational studies. The popu-
larity of registry and EHR data for associational study 
purposes will increase as analytic methods continue 
to improve, but the quality of findings depends heav-
ily on the quality of the data recorded. The current 
study demonstrates that, although simple predictive 
models can be constructed using almost any registry 
data, more sensitive models await the inclusion of 
improved measures. Including diagnostic reports, im-
ages, and more precise measures of already existing 
variables, such as lifestyle activities, could improve 
predictive capacity. For breast cancer specifically, 
measures of breast density would be a welcome addi-
tion to registry variables. Nurses who record patient 
information electronically have a substantial influence 
on data integrity and directly affect the validity of as-
sociational research that uses precollected data, such 
as the current study. 
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