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Abstract 

Purpose: To compare the positive margin rates for women with nonpalpable breast tumors whom had wire 
localization compared to radioactive seed localization in a small community hospital. 

Introduction: Wire localized (WL) breast biopsies have been performed on patients with nonpalpable breast 
lesions for many years. Radioactive seed localization (RSL) offers advantages of patient comfort and scheduling 
convenience.  

There is an extensive literature from large centers regarding the RSL technique. Little is known whether 
physicians performing these procedures in smaller community hospitals can achieve comparable negative margin 
rates as those performed with wire localization.  

Methods: The thirty-six patients who underwent wire localized breast conserving surgery between September 18, 
2013 and December 10, 2014, were compared to the 48 radioactive seed localization patients resected between 
February 12, 2014 and December 18, 2014. The primary objective was to determine if the introduction of the 
radioactive seed localization technique significantly changed the positive margin rate.  

Results: Two of 36 wire localized breast biopsied patients had positive margins, compared to 5 of 48 radioactive 
seed localization patients, a difference which is not statistically different. The specimen weight was larger for the 
patients treated with the RSL technique. There was a trend toward a higher positive margin rate with older 
patients. 

Conclusion: The positive margin rate was similar between the wire localized and radioactive seed localized 
patients, and comparable to those in the published literature.  

Keywords: Wire localized breast biopsies (WL), Radioactive Seed Localization (RSL), Breast conservation 
surgery (BCS) 

1. Introduction 

The American Cancer Society estimated that during 2015 there were 231,840 new cases of invasive breast cancer 
diagnosed among American women. Many of these new breast cancers are not palpable and consequently are 
detected with routine mammographic screening (the American Cancer Society, 2015). It is now well-established 
that the survival rate following breast conservation surgery and radiation therapy is equivalent to that following 
mastectomy (Darby et al., 2011). A recent Surveillance, Epidemiology, and End Results (SEER) registry study 
confirmed this is true even for younger women (Ye et al., 2015). The Society of Surgical Oncology and the 
American Society for Radiation Oncology recently published consensus guidelines on margin evaluation for 
patients being treated with breast conserving surgery and radiation therapy, establishing no tumor on ink as the 
standard for an adequate surgical margin (Moran et al., 2014).  

For several decades, wire localized (WL) excisional breast biopsy has been the standard method to remove 
nonpalpable breast lesions. This involves placing a wire that exits through the patient's skin under ultrasound or 
mammographic guidance into the radiographic abnormality. The surgeon then uses the wire to direct the portion 
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of the breast to be excised. This requires coordination between the radiologist, surgeon, and the operating room 
to minimize as much as practical the time between wire placement and subsequent excision. There is the 
potential for the wire to be displaced between the time of its image guided placement and subsequent removal in 
the operative suite. The surgical margins are frequently positive, which then requires an additional surgical 
procedure to remove more breast tissue to obtain clear margins (Cody & Van Zee, 2015; McCahill et al., 2012). 
A recent report from the National Cancer Database including 316, 114 patients undergoing breast conserving 
surgery from 2004 through 2010, demonstrated roughly one-fourth of patients required a second procedure 
(Wilke et al., 2014). 

Radioactive iodine-125 seed localization (RSL) is an attractive alternative. This typically involves placing a low 
intensity radioactive source under image guidance directly into the target breast lesion a few days prior to the 
planned breast conserving surgery. The surgeon then uses a radioactive probe to identify the target lesion in the 
breast. With this technique, the patient does not have a wire extending out from her breast. There is little 
likelihood for the marker to migrate a significant distance. There is no pressure to coordinate schedules between 
the radiology and the surgical staff.  

The radiologist placing the iodine-125 seed needs to be aware of potential pitfalls in optimal seed placement 
(Groudreau et al., 2015). The removed breast tissue requires special handling by the surgeon (Jakub et al., 2010) 
and pathologist (Graham et al., 2012). It also requires all of the involved personnel to pay careful attention to all 
of the radiation safety procedures and nuclear regulatory issues (Pavlicek et al., 2006). 

There are several studies from large institutions in the United States and Europe comparing the positive margin 
rates between the wire localization and the radioactive seed localization techniques. A recent review article 
indicated positive margin rates are in the 5-25% range for either technique (Lovrics et al., 2011). It remains to be 
shown whether or not similar results can be obtained using the RSL technique in a smaller community hospital. 

2. Method 

2.1 Data Collection 
The study institution is an approximately 100 bed community hospital located in a rural community of 32,000. 
The hospital IRB gave approval to conduct this retrospective study. Through the tumor registry, 60 patients were 
identified who underwent breast conserving surgery between September 18, 2013 and December 10, 2014. 
Thirty-eight patients had nonpalpable tumors and had breast conserving surgery with wire localization. Two of 
these patients had benign disease, and were excluded from further analysis. These 36 WL patients were 
compared with the RSL cohort. Some surgeons chose to not learn the RSL technique, so after the first patient 
was treated with the RSL technique on February 12, 2014, there were still patients who had wire localization. 

In addition to the tumor registry, the Nuclear Regulatory Commission (NRC) requires detailed records regarding 
all patients undergoing the RSL procedure. Between February 12, 2014 and December 31, 2014, 58 patients with 
nonpalpable breast masses underwent breast conserving surgery using the RSL technique. Although all of the 
patients had previous needle biopsies, 10 patients had benign pathology and were excluded from the remaining 
analysis. This report concerns the remaining 48 RSL patients.  

2.2 Study Objectives 
The primary objective was to determine if the introduction of the RSL technique significantly changed the 
positive margin rate compared to the WL technique. Secondary objectives included determining if the likelihood 
of having a positive surgical margin depended on the patient's age, the breast volume, the weight of the breast 
specimen removed, or the volume of the operative bed determined on subsequent radiotherapy treatment 
planning CT images.  Eleven of the 36 WL patients either received their radiation therapy at another facility or 
otherwise did not receive it, so there was not a set of planning CT images to determine the volume of the 
operative cavity or the whole breast reference volume. One additional patient did not have contours for the 
operative bed. Similarly 13 of the RSL patients did not have radiation therapy at the study institution, so the 
volume of the operative cavity and the whole breast reference volume were only available for 35 RSL patients. 
Varian Eclipse version 11 software was used to compute the whole breast reference volume and the volume of 
the operative cavity based on the physician contours. 

2.3 Statistical Analysis 
The Fisher exact test was used to compare the margin positivity rate between the WL and RSL techniques. The 
p-value and the ratio between the RSL and WL techniques and the odds of having a positive margin were 
calculated. A logistic regression model was applied to explore the relationship between the likelihood of having a 
positive margin and the patient age, the whole breast reference volume, the weight of the breast specimen, and 
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the volume of the operative bed. The t-test was performed to compare between RSL and WL regarding the 
minimum negative margin, the total treatment time from the initial biopsy to the date of the breast conservative 
surgery, and the amount of breast tissue removed by the weight of the specimen and by the volume of the 
operative bed as determined on the radiotherapy planning CT images. The data on the all the aforementioned 
variables were log-transformed before the t-test were performed to better satisfy the underlying normality 
assumption. 

3. Results 

3.1 Patients 
Thirty-six patients underwent wire localization breast conserving surgery between September 18, 2013 and 
December 10, 2014. Forty-eight patients with DCIS or invasive breast cancer underwent resection using the RSL 
technique. Table 1 demonstrates the patient characteristics of both groups in terms of tumor stage and the patient 
age at the time of breast conserving surgery. As expected for patients with nonpalpable breast lesions, over half 
had stage I tumors. The patients in the RSL group had an average age of 62 compared to 65 for the WL patients. 
The median ages were 63 and 65 respectively. 

 

Table 1. Patient characteristics 

STAGE WL RSL

0 10 6

I 21 30

IIa  4 9

IIb  1 2

III 0 1

AGE WL RSL

<50  3 4

50-59 10 16

60-69 10 16

70-79  8 8

80-89  4 4

90-99  1 0

Average age 65 62

Pre-Op Chemo 1 2

Pure DCIS 11 6 

Pure DCIS Average (mm) 13.46 9.64

DCIS Range (mm) 1 to 47 1 to 50

Invasive 25 42

Average Size (mm) 13.4 14.2

Invasive range (mm) 6 to 25  3 to 40

Note. WL= wire localization, RSL = radioactive seed localization 
 

3.2 Positive Margin Rates 
Two of the 36 WL patients (5.5%) had a positive margin compared to 5 of 48 RSL patients (10%), with an 
estimated odds ratio (95% CI) of 1.96 (0.30, 21.80) on the margin positivity between RSL and WL, but this 
difference was not statistically significant (p-value greater than 0.05).  

3.3 Covariates 
There was no statistically significant relationship between any of the examined covariates (patient age, whole 
breast reference volume, weight of the breast specimen, and volume of the operative bed) with the likelihood of 
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having positive margins (all p-values greater than 0.25). There were also no statistically significant differences 
between RSL and WL on minimum negative margin (in mm), or the total time (in days) from the initial biopsy to 
breast conservative surgery. There was a statistically significant difference between the WL and RSL patients in 
terms of the amount of breast tissue removed as measured either by the weight of the pathology specimens. The 
mean specimen weight was 33.24 g for the WL patients and 62.67 g for the RSL patients (p=0.02). There was no 
significant difference in the volume of the operative bed as seen on the radiation therapy treatment planning CT 
scans.  

4. Discussion 

Monica Morrow, MD reported the initial 6-month experience at Memorial Sloan-Kettering Cancer Center in 
which they had positive margin rates of 5.5% for their WL patients and 7.7% for their RSL patients (Murphy et 
al., 2013). They likewise reported no difference in the volume of the breast specimen removed by the surgeons 
using either the WL or RSL technique. Researchers from Canada likewise found no difference in the positive 
margin rates with WL (11.8%) versus RSL (10.5%) (Lovris et al., 2011). A study from the Netherlands Cancer 
Institute compared the positive margin rates of RSL (9% RSL) with an alternative localization technique using 
99m technetium (10%), with similar results (Van der Noodaa et al, 2015).  

It is reasonable to suppose that the surgeon may be more generous in removing breast tissue from a patient with 
a larger breast compared to someone with a smaller breast. If this were the case, then one would expect a higher 
positive margin rate for those with a smaller breast. We examined the whole breast reference volume as 
determined by the radiotherapy planning CT imaging, but the margin positivity rate did not depend on the whole 
breast reference volume.  

We also compared the volume of the operative cavity seen on the planning CT images with the weight of the 
breast specimen. Since the volume of the operative cavity decreases over time from resection, it was not 
surprising that the weight of the pathology specimen did not correlate with the operative bed volume as 
measured with the radiotherapy treatment planning CT images. The timing of the planning CT depended on 
whether the patient was treated with accelerated partial breast radiation (prior to chemotherapy), or upon 
completion chemotherapy (usually months later). Other factors such as developing a wound infection, the patient 
variability in the rate of wound healing, and the initial size of the seroma cavity also influenced how soon the 
patient was able to undergo radiation therapy treatment planning relative to the date of her breast conserving 
surgery. 

The size of the minimum negative margin was not statistically significantly different with the WL and RSL 
techniques. There appeared to be a slight increase in the likelihood of obtaining a positive margin with increasing 
patient age, but this was not statistically significant. This is the opposite age dependence as was seen in the series 
from Seoul South Korea by Jung, where the patients younger than age 50 were more likely to require a 
re-excision for positive or close margins (Jung et al., 2012).  

A recent study of 1,032 patients from China, of whom 209 had positive margins, reported by Jia, demonstrated 
that patients with Her-2 positive invasive breast cancers were more likely to have positive margins than patients 
with Her-2 negative tumors (Jia et al., 2014). Her-2 status was not evaluated in our study. 

Since the RSL technique allows greater freedom in the scheduling of the breast conserving surgery, it was 
conceivable that the RSL technique might decrease the number of days separating the core biopsy from the 
breast conserving surgery. Excluding the single patient from the WL group who had pre-op chemotherapy, the 
median and the average number of days between the core biopsy and lumpectomy were 23 days and 30 days 
respectively. Excluding the 2 RSL patients who had preoperative chemotherapy, the median and average times 
from biopsy to lumpectomy were 27 and 46 days respectively. The range was 3 to 159 days for the WL patients 
and 6 to 256 days for the RSL patients. Other factors such as obtaining breast MRI imaging, choosing a breast 
surgeon, deciding between breast conserving surgery and mastectomy with or without reconstruction, as well as 
various patient preferences were likely far greater determinates of the interval separating the initial biopsy and 
breast conserving surgery than scheduling differences between the WL and RSL techniques. By way of 
comparison, the average time interval between the abnormal mammogram and the breast biopsy in 2014 was 9.8 
days, with a range of 7.2 to 14.3 days. 

Since our diagnostic radiologists were experienced in placing non-radioactive markers in the breast, learning the 
RSL technique was straightforward. The breast surgeons, similarly, were accustomed to using a gamma probe to 
identify the sentinel lymph node, and also found it relatively easy to use the probe to direct the excision of the 
relevant breast tissue. The RSL technique placed new demands on the pathology team to carefully extract the 
radioactive marker seed from the breast specimen and to provide the appropriate storage until the source was 
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transported to the nuclear medicine department for appropriate disposition. The radiation safety officer also 
needed to provide the appropriate training of all of the individuals involved in handling the iodine-125 marker 
seeds and caring for patients with an implanted radioactive source. The radiation safety officer must oversee the 
proper storage facilities and establish the appropriate documentation.  

5. Conclusion 

The RSL technique is a convenient alternative to WL of nonpalpable breast lesions. The radioactive localization 
seed can be placed under local anesthesia on a separate day than the breast conserving surgery. There is no 
pressure on the radiologist to place a marker wire immediately prior to the patient going to the operating room 
for breast conserving surgery. The patient does not have a wire sticking out of her breast that potentially could be 
displaced prior to surgery.  

The RSL technique does place additional demands upon the nuclear medicine department, the radiologist, the 
breast surgeon, and the pathology department regarding the handling of the radioactive source and the 
appropriate documentation. Care needs to be taken by the surgeon and by the pathologist to not damage the 
radioactive marker seed. There is the potential for a seed to be lost either in the operative suite or in the 
pathology department. Training needs to be given to everyone involved with the care of the patient who has a 
radioactive seed in her breast and those handling the resulting surgical specimen. The patient can be assured that 
the radiation emitted from the time the source is placed in her breast until it is removed is not dangerous to her or 
to her family. 

Although the published literature consists largely of large academic centers, the issues involved in conducting 
the RSL technique are the same for smaller community hospitals. Our experience should assure physicians 
practicing in community hospitals that they too can safely adopt the radioactive seed localization technique with 
the expectation of achieving the same low margin positivity rates as are obtained with conventional wire 
localization. 
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