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Background: The purpose of this study was to evaluate the usefulness of hook wire localization 

biopsy under imaging guidance for nonpalpable breast lesions detected radiologically.

Methods: This was a descriptive study conducted at the Department of Radiology, Aga 

Khan University Hospital, Karachi. All patients undergoing needle localization biopsy of a 

nonpalpable breast lesion under mammographic or ultrasound guidance between January 2009 

to December 2010 were included in the study. Patients with incomplete medical records 

were excluded. All patients’ mammograms or ultrasound were categorized using BI-RADS® 

assessment categories. The percentages of benign and malignant lesions were determined by 

pathological examination of surgically removed specimens. A correlation was sought between 

preoperative imaging assessment and the final diagnosis. The complications associated with 

the procedure were also recorded.

Results: A total of 151 biopsies were carried out, of which 80 were performed under mam-

mographic guidance and 71 were performed under ultrasound guidance. The mean age of 

the patients was 51.89 years. The overall malignancy rate was 25.16%. Of 93 cases reported 

radiologically as malignant, 60 turned out to be malignant, and of the 58 cases reported as 

benign on imaging, three proved to be malignant on histopathology. The sensitivity of imag-

ing findings was 95% and the specificity was 62%. The malignancy rate was 5% for benign 

lesions and 64% for malignant lesions, respectively. There were no complications related to 

wire localization, and only two patients had minor complications following surgical excision, 

giving a complication rate of 1.32%.

Conclusion: Hook wire localization biopsy is a safe and effective procedure for definitive 

diagnosis of suspicious lesions on imaging, and is more helpful if the imaging findings are 

suspicious.
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Introduction
Breast cancer is the second leading cause of death among women in the United 

States.1 The increasing use of mammography and increased awareness of breast cancer 

among women has resulted in early detection of localized breast cancer. This has led 

to marked improvement in the cure rate for the disease, which is rapidly increasing 

in incidence. The benefits of screening mammography have been documented in a 

number of studies, including the Breast Cancer Detection Demonstration Project 

and Health Insurance Plan of New York.2,3 The sensitivity of mammography for 

detection of breast cancer is variable, and 9%–63% of all abnormalities reported on 

mammograms are ultimately diagnosed as malignant.4–6 Needle localization followed 
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by open surgical biopsy was introduced in 1965 as a way 

of obtaining a histological diagnosis of such lesions. This 

technique involves placement of a radiopaque wire percu-

taneously into or near the lesion either under ultrasound or 

mammography guidance preoperatively by a radiologist. The 

exact position of the wire relative to the lesion either placed 

under ultrasound or mammographic guidance is verified by a 

mammogram. The wire and mammogram guides the surgeon 

to the exact site of the lesion and avoids unnecessary removal 

of a large volume of tissue in the event of a benign lesion. 

On the other hand, it is important to obtain a wide tumor-

free resection margin if the lesion turns out to be malignant 

on histopathology. Preoperative needle localization offers 

an opportunity to make a rapid and accurate excision with 

minimal trauma and the least tissue damage.7–9 The cosmetic 

results assume great importance, considering that about 

69% of these lesions are benign.10 The only drawback of 

this method is that it may lead to inadequate removal of an 

unexpected cancer, therefore requiring a second operation to 

achieve a clear margin. Preoperative diagnostic procedures 

that give a surgeon an idea regarding the possibility of a 

malignant lesion are radiological imaging (mammography, 

ultrasound, magnetic resonance imaging), image-guided 

fine needle aspiration cytology, image-guided core needle 

biopsy, and needle localization followed by open surgical 

biopsy. Needle localization followed by open surgical biopsy 

is considered to be the most accurate procedure today. This 

is achieved with minimal complication rates.

We conducted this study to evaluate the usefulness of 

hook wire localization biopsy under imaging guidance for 

nonpalpable breast lesions, to assess the correlation between 

preoperative imaging assessment and final diagnosis, and to 

determine its usefulness in making a final diagnosis and any 

associated complications.

Materials and methods
This was a descriptive retrospective study conducted in the 

Department of Radiology, Aga Khan University Hospital. 

All patients undergoing needle localization biopsy of a breast 

lesion under mammographic or ultrasound guidance between 

January 2009 and December 2010 were included. Patients 

with incomplete medical records were excluded. All patients 

underwent mammography followed by ultrasound examina-

tions in the event of equivocal findings. All patients’ mammo-

grams and ultrasound examinations were categorized using 

Breast Imaging-Reporting and Data System (BI-RADS®) 

assessment categories. Needle localizations were performed 

either under ultrasound guidance if the lesion was seen on 

ultrasonography or by stereotactic mammographic guidance 

for suspicious mammographic abnormalities (Figure 1). All 

ultrasound-guided needle localizations were performed using 

a 5 cm 20G Kopan’s hook wire needle.

After the needle localization was done, two mammo-

graphic views were taken in order to provide a road map to 

the breast surgeon for specimen removal, and the position of 

the needle was also shown by a line diagram in the patient’s 

confidential file. Mammographic stereotactic localizations 

were done using a 9 cm 20-gauge Kopan’s hook wire needle, 

and the procedure was performed using a Mammomat 

3000 Nova Siemens mammography machine.

After the procedure, all patients were bandaged and 

immediately sent to the operating theater for the definitive 

procedure. The excised specimen was then subjected to 

ultrasound in case of ultrasound-guided needle placement or a 

magnified mammographic view (Figure 2) if the localization 

was done using stereotactic mammographic guidance to 

confirm adequate removal of the localized specimen. The 

specimen was then sent to histopathology for a defini-

tive diagnosis. The percentages of benign and malignant 

lesions were determined by pathological examination of 

the surgically removed specimen. A correlation was sought 

between the preoperative imaging assessment and the final 

diagnosis made. Complications associated with the procedure 

were also recorded.

Figure 1 True Lateral View of mammogram right breast showing Kopan’s 20G 9cm 
needle localizing a soft tissue nodule (Black circle).
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modalities was 95% and the specificity was 62%. The 

malignancy rate was 5% for benign lesions and 64% for 

malignant lesions, respectively. The imaging and pathologi-

cal findings were concordant in 63.95% of malignant lesions 

and 95% of benign lesions. Needle localization biopsy was 

able to make the diagnosis in 100% of cases. There were 

no major complications related to wire localization, eg, 

hematoma formation or migration of the localization wire. 

Two patients had minor complications following surgical 

excision in the form of hematoma at the site of excision, 

and both were treated conservatively. There was complete 

resolution of the hematoma at the 15-day follow-up visit, 

giving a complication rate of 1.32%.

Discussion
Treatment of breast cancer has progressed from radical 

mastectomy to a more minimally invasive approach of 

breast-conserving surgery. While marked improvement 

Table 1 Summary of final outcome according to BI-RADS® 
category

BI-RADS category n Benign Malignant

3, 4, 5 93 33 60
1, 2 58 55 3

Abbreviation: BI-RADS, Breast Imaging-Reporting and Data System.

Table 2 Summary of histopathological outcome for needle-
localized lesion

Histopathological outcome n = 151

Apocrine change 7
Adenosis 8
Apocrine metaplasia 7
Fibroadenomatoid change 6
Fibroadenoma 17
Fibrosclerosis 5
Periductal inflammation 8
Stromal fibrosis 4
Sclerosing adenosis 8
Ductal hyperplasia 4
Chronic inflammation 4
Fibrosis with lymphocytes 2
Fibrocystic change 8
Ductal carcinoma in situ 5
Atypical ductal hyperplasia 2
Infiltrating ductal carcinoma I 17
Infiltrating ductal carcinoma II 6
Infiltrating ductal carcinoma III 3
Intraductal papillary carcinoma II 1
Infiltrating lobular carcinoma 1
Atypical papilloma 13
Atypical ductal hyperplasia 8
Papillomatosis 7

Figure 2 Magnified view of excised breast specimen showing the localized soft 
tissue density nodule (Black Circle) with Kopan’s wire in situ.

Results
The mean age of the patients was 51.89 ± 11.75 years. 

A total of 151  mammograms were included, of which 

75 were done for screening and 76 for diagnostic purposes. 

On mammography, the parenchymal patterns were fatty, 

fibroglandular, heterogeneously dense, and dense in 10, 

62, 65, and 14 patients, respectively. The locations of the 

breast lesions in 52, 20, 21, 25, and 23 were in the upper 

outer quadrant, lower outer quadrant, upper inner quadrant, 

lower inner quadrant, and retroareolar area, respectively. 

A total of 151 biopsies were carried out, with 80 performed 

under mammographic guidance and 71 performed under 

ultrasound guidance. Of 80 needle localizations, 54 were 

done for microcalcifications and 26 were performed for a 

suspicious mammographic soft tissue density or architectural 

distortion with or without microcalcifications. Localizations 

done under ultrasound guidance were performed for sono-

graphically detected suspicious solid lesions. The overall 

malignancy rate was 25.16%. Of 93 cases reported as 

malignant, 60 turned out to be malignant and of the 58 cases 

reported as benign, three were reported to be malignant 

on histopathology (Table  1). The final histopathological 

outcome is given in Table 2. The sensitivity of the imaging 
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has been achieved in the management of breast cancer over 

recent years, early detection remains the best way to achieve 

a favorable outcome. The best method available to date for 

preoperative localization of a nonpalpable breast lesion 

detected on imaging is the hook wire localization technique 

described by Frank et al.11 This method was used in our study, 

and lesions detected on ultrasound or mammogram were 

subjected to ultrasound and stereotactic mammographically-

guided needle localizations, respectively. In our study, 

needle localizations were also performed for lesions that 

were reported as benign, but with a strong family history 

of breast cancer or breast cancer diagnosed or treated in the 

contralateral breast.

The malignancy rate for a benign lesion was only 5%, 

whereas the malignancy rate for lesions reported as malig-

nant on imaging was much higher at 62%. However, the 

overall malignancy rate in our study was 25.16%, which is 

comparable with a study by Morrow et al12 who reported 

a malignancy rate of 24%. In their study, a total of 1852 

abnormalities in 1550 consecutive patients were prospec-

tively categorized for the level of cancer risk and under-

went stereotactic core needle biopsy or diagnostic needle 

localization and surgical excision. The malignancy rate was 

between the 19% and 32.2% reported by Denning et  al13 

and Schwartz et al,14 respectively. Denning et al13 studied 

100 patients whereas Schwartz et al14 studied 469 patients, 

so the number of patients included in the study might have 

affected the overall malignancy rate, because our study had 

151 patients, which is in between the number of patients 

studied by Denning et al13 and Schwartz et al.14

The concordance rate between the imaging findings and 

histopathology was 95% for benign lesions and 63.95% for 

malignant lesions, which is similar to that in the study by 

Jortay et al,15 who reported a concordance of 98% and 64% 

for benign and malignant lesions, respectively. Jortay et al15 

studied the contribution of wire localization breast biopsy to 

the pathological diagnosis of mammographic lesions. Their 

study included 152 patients with nonpalpable breast lesions; 

however, all patients were subjected to mammography and 

all then underwent needle localization and excision biopsy 

of a localized lesion followed by histopathology.

Needle localization followed by open surgical biopsy 

is safe, with a negligible minor complication rate of 1.3%. 

The complications did not occur during the needle localiza-

tion procedure, with two patients developing hematomas 

after open surgical biopsy. Both patients were managed 

conservatively. Furthermore, the biopsy results strongly influ-

ence the algorithm for evaluation of suspicious lesions.16

There are a few limitations to our study. The sample size 

was small, so any conclusions cannot be generalized. It was 

also a retrospective study, and all patients who underwent 

needle localizations during the study period were included. 

Perhaps if the study had been conducted prospectively, 

more stringent patient selection could have been adopted, 

thus affecting the final outcome. Needle localization was 

done in all patients coming for screening as well as for 

diagnostic study, eg, in a patient with known malignancy 

in one breast and having a suspicious lesion on the opposite 

side. Localization biopsy was planned to rule out a second 

malignant lesion on the contralateral side and this might 

have affected the malignancy rate in lesions appearing 

benign on imaging.

Conclusion
The study shows that hook wire localization biopsy under 

imaging guidance for nonpalpable breast lesions is a use-

ful procedure in making the final diagnosis. It is a safe and 

effective procedure for definitive diagnosis of suspicious 

lesions on imaging, thus being more helpful if the imaging 

findings are suspicious.
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