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BACKGROUND/AIMS
In cases wherein percutaneous biopsy cannot be performed via imaging, a wire-guided breast biopsy is used for the diagnosis of 
nonpalpable breast cancer. Although known as a safe procedure, complications may develop rarely. In this study, we analyzed 20 cases 
of instances of guide-wire breakdown that occurred when the procedure was performed.

MATERIAL and METHODS
We retrospectively analyzed 818 patients with guide wire-localized breast lesions between January 2015 and June 2017 from electronic 
files at our hospital.

RESULTS
Wire breakdown occurred in 20 patients. Although the guide wire broke down in the breast specimen of 15 patients (75%), it broke apart 
from the specimen in 5 patients (25%); 3 of these 5 wires were noticed intraoperatively in the remaining tissue and were removed by re-
excision. The remaining 2 wires were noticed using imaging methods during the postoperative period and removed by inserting a second 
wire. The guide-wire indications in these 20 patients were as follows: microcalcification in 14 (70%); structural distortion in 3 (15%); and 
focal, asymmetrical area in 3 (15%) patients. Pathology results revealed that the breast specimens were benign in 13 (65%) patients and 
malignant in 7 (35%) patients.

CONCLUSION
Although guide-wire breakdown was rarely reported in wire-marked breast biopsies, the frequency is not fully known. Because the 
wire may breakdown inside the specimen, it can also be found in the remaining breast tissue. Residual wire should be removed by 
coordinating with the radiologist to prevent possible complications.
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INTRODUCTION
Nonpalpable breast cancer became a common finding on mammograms taken for screening asymptomatic women 
(1). Approximately 25%–35% breast cancers consist of nonpalpable breast lesions (2). These lesions are observed to 
have a linear configuration, asymmetrical density, and structural distortion, and more frequently, they are seen as mi-
crocalcification and are classified as BIRADS 4-5 (2). For this reason, the lesions have to be excised and diagnosed. 
The wire-guided localization (WGL) technique was first described by Dodd et al. (3) in 1965. In this technique, the lesion 
in the breast is marked with a thin wire under the guidance of ultrasound or mammography, and the marked area is 
excised surgically. The excised tissue is sent to the radiology department for confirmation that the lesion has been 
removed, and the surgical procedure is terminated after this is confirmed. By this method, breast cancer can be diag-
nosed early, the size of the excised specimen for biopsy can be reduced, and simultaneously, bad cosmetic results can 
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be prevented (4). As any other interventional processes, this 
process can also lead to some complications. Vasovagal reflex 
may develop during wire insertion, pneumothorax can occur, 
the location may change after insertion, and although rarely, 
the wire can breakdown (5).

If the wire breaks and stays in the breast long enough, the metal 
induces carcinogenesis, and nickel complexes cause chromosom-
al damage, activating signaling pathways and altering the cell 
genetics, which can cause cancer. Conversely, if the patient sees 
the wire broken during control mammography, it can lead to med-
icolegal and psychological problems. We were sued by one of our 
patients for this reason; therefore, caution is important.

In this study, we analyzed 20 cases in which the wire broke 
down during the procedure.

MATERIAL and METHODS
We analyzed 818 patients with guide wire-localized breast le-
sions between January 2015 and June 2017, and this was ap-
proved by the Ethics Committee of our hospital. The surgical 
notes, imaging methods, pathology reports, and medical history 
were analyzed by a retrospective search of patients records.
Data on complications during the procedure were obtained via 
patient observation forms.

The IBM Statistical Package for Social Sciences version 20.0 for 
Windows (IBM Corp.; Armonk, NY, USA) was used to record the 
data.

An approval was received for this study from the local Ethics 
Committee of Dr. Abdrurrahman Yurtaslan Oncology Train-
ing and Research Hospital (AOH 11/3/2017). Written informed 
consent was obtained from patients who participated in this 
study.

RESULTS
Overall, there were 20 instances of wire breakdown, proven by 
imaging methods, which were detected from 818 cases in an 
approximately 30-month period. A guide wire was introduced 
under mammographic guidance in all cases. The mean age of 
the patients was calculated as 51.3 (range, 41–71). Although the 
guide wire broke down in the breast specimen of 15 patients 
(75%), it broke apart from the specimen in 5 patients (25%) (Ta-
ble 1). The wires that broke down in the specimens were de-
tected by radiological examination of tissue samples obtained 
during surgery (Figure 1); 3 of the 5 wires that broke down out 
of the specimen were noticed intraoperatively by manual ex-
amination of lumpectomy cavity and were removed by re-exci-
sion (Figure 2). The remaining 2 wires were noticed via imaging 
methods in the postoperative period (1 year later) and removed 
by inserting a second wire (Figure 3). Guide-wire indications in 
the 20 patients were as follows: microcalcification in 14 (70%); 
structural distortion in 3 (15%); and focal, asymmetrical area in 
3 (15%) patients. Pathology results revealed that breast speci-
mens were benign in 13 (65%) patients and malignant in 7 (35%) 
patients. Although 5 patients with malignant results underwent 
surgery, 1 was administered prophylactic chemotherapy and 1 
was lost to follow-up.

TABLE 1. Localization of broken wires 

Patient no.	 Age	 Wire indication	 Pathology	 The site of breakdown

1	 48	 Microcalcifications	 DCIS, Grade 3	 In specimen

2	 51	 Structural distortion	 Fibrocystic change	 In specimen

3	 47	 Microcalcifications	 Atypical ductal hyperplasia	 In specimen

4	 47	 Microcalcifications	 DCIS, Grade 3	 In specimen

5	 55	 Structural distortion	 Sclerosing adenosis	 In specimen

6	 47	 Focal asymmetric area	 Fat necrosis	 In specimen

7	 55	 Microcalcifications	 Fibrocystic change	 In specimen

8	 60	 Microcalcifications	 DCIS, Grade 2	 In specimen

9	 53	 Microcalcifications	 Adenosis	 In specimen

10	 42	 Microcalcifications	 Apocrine cyst	 In specimen

11	 66	 Microcalcifications	 DCIS, Grade 3	 In specimen

12	 46	 Microcalcifications	 Invasive ductal carcinoma	 In specimen

13	 49	 Microcalcifications	 Fibrocystic change	 In specimen

14	 71	 Microcalcifications	 Fibrocystic change	 In specimen

15	 41	 Microcalcifications	 Adenosis	 In specimen

16	 44	 Microcalcifications	 Ductal ectasia	 Out of specimen

17*	 45	 Focal asymmetric area	 Adenosis	 Out of specimen

18	 46	 Focal asymmetric area	 LCIS	 Out of specimen

19	 57	 Microcalcifications	 Micropapillary cancer, Grade 2	 Out of specimen

20*	 57	 Structural distortion	 Fat necrosis	 Out of specimen

DCIS: ductal carcinoma in situ; LCIS: lobular carcinoma in situ
*Removed with a second wire during the second procedure (1 year later)
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DISCUSSION
Because palpable breast cancer is usually symptomatic and pa-
tients report to the hospital frequently, it is more easily detected. 
However, nonpalpable breast cancers are usually asymptomat-
ic, and as long as there is no nipple discharge, pain, or erythema, 
they are usually diagnosed using radiological screening meth-
ods. The incidence of nonpalpable breast lesions has increased 
with the widespread employment of mammography screening 
programs. Approximately 15%–20% of these lesions are malig-
nant; therefore, those that are radiologically suspicious must be 
excised (6). The most commonly used methods for the excision 
of nonpalpable lesions are percutaneous biopsy, radio-guided 
occult lesion localization (ROLL), and WGL; percutaneous biop-
sy is the gold standard. ROLL was reported as a new method 

in 1998, in which a radiopharmaceutical drug is injected into the 
tumor, and the lesion is removed via excisional biopsy using a 
gamma probe (7). In the WGL method, the region of the lesion is 
surgically excised using a guide wire positioned under the guid-
ance of ultrasound or mammography (8). Certain criteria must 
be adhered to when a wire is placed by a radiologist. Although 
Abrahamson suggested that the wire should be placed within 5 
mm of the lesion to increase the success rate, Sagutti suggested 
that the wire should be advanced through the lesion to a depth 
of <1 cm (8, 9). General or local anesthesia may be preferred 
during the surgery. General anesthesia is preferred for patients 
with deep-seated lesions and those with large breasts (4). In 
our series, 18 patients were operated under local and 2 under 
general anesthesia. Two different wire types are used in WGL: 
stainless steel and nitinol (nickel and titanium). Results of in vitro 
study has revealed that metal induces carcinogenesis, and nick-
el complexes cause chromosomal damage, activate signaling 
pathways, and alter cell genetics (10). We used stainless steel 
wires (Anbao, USA, 20G/10cm) for all our patients. WGL has 
some preoperative and postoperative disadvantages. It is diffi-
cult to place the guide wire in dense breasts (11); 16 (80%) of our 
patients had dense breasts.

Furthermore, the wire may dislocate during surgery. As the sur-
geon removes the healthy tissue to find the lesion, more tissue 
than necessary might be removed. In addition, the wire may 
cause pneumothorax by migration or by the racquet effect (the 
wire can be pulled by the pectoral muscle to cause pneumo-
thorax). The guide wire can be broken down during surgery (5, 
12). The broken part of the wire should be removed when it is 
noticed. Forgotten wires can be observed later during control 
mammography. In literature, guide-wire breakdown was re-
ported at a rate of 0%–3% (12). In our series, 20 (2.5%) instances 
of guide-wire breakdown among 818 cases in the last 2.5 years 
were noted, and this ratio is compatible with the one in the lit-
erature. Handa et al. (13) reported low-grade adenosquamous 
carcinoma in the tissues around the broken-down wire in a pa-

FIGURE 2. Wire break-down out of specimen, removed tissues at the same procedure

FIGURE 1. Break-down of a wire in the specimen
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tient who underwent WGL 10 years ago. The pathology report 
was evaluated as fat necrosis in two cases that we removed 
1 year later, malignancy was not detected. In a study by Mon-
terey et al. (12), 8 broken-down wires were reported on 32,473 
mammograms. The length of these wires ranged from 0.7 to 
4.2 cm. The remaining wires are usually asymptomatic and can 
cause pain by movement. A second wire localization may be 
necessary to remove the residual broken wire (13). In our series, 
a second wire localization was necessary in 2 patients (Table 1, 
patients 17 and 20). Results of primary and secondary biopsies 
revealed that the specimens of these patients were benign. The 
remaining wires may stay in the same region or migrate to the 
infraclavicular fossae, subcutaneous tissue, cervical muscles, 
and even to the contralateral axillae (14, 15). Homer suggested 
periodic mammography owing to the possibility of wire migra-
tion in patients who do not agree to undergo surgery (16). As 
long as the residual wires do not penetrate the pectoral mus-
cle, they usually do not create a medical problem. However, the 
patient may be in trouble because she does not know the kind 
of problems it may cause in the breast; therefore, medicolegal 
problems may occur (13). Consequently, the radiology and sur-
gical team should work in coordination to improve quality stan-
dards while performing WGL, especially in reference centers, 
such as our hospital, where breast surgery is often performed. 
The direction and distance of the wire inserted by the radiolo-
gist during the preoperative period should be presented in a 3D 
format. In cases of doubt, intraoperative re-excision should be 
performed and broken wire should not be left behind. The pa-
tient should be referred to the surgical team for the wires seen 
in the post-operative mammograms. If necessary, surgery must 
be performed under general anesthesia to increase the comfort 
of the patient and surgeon.

At the end of the procedure, surgeons should control the cavity. 
When a wire fracture is noticed during the postoperative period, 
the patient should be informed to avoid medicolegal problems, and 
the wire should be removed if possible. If not, the patient should be 
followed up by mammography to prevent wire migration.  
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