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Abstract:  
Backgrounds: Breast core needle biopsy (CNB) provides enough tissue for histopathologic diagnosis and is 
considered a reliable method for establishing preoperative tissue diagnosis. The purpose of this study is to 
evaluate CNB as the first diagnostic step instead of excisional biopsy in palpable breast masses. 
Materials and Methods: In this prospective study, patients with palpable breast mass who underwent CNB 
were enrolled. Based on pathology report, patients with malignant lesions revealed by CNB were immediately 
candidate for surgery and those who had benign lesions were followed up to 3 years. 
Results: 112 females with palpable breast mass were enrolled in the study. In 103 (91.9%) of cases first 
attempt CNB provided adequate sample tissue. CNB detected malignant lesion in seventy eight (69.6%) 
patients. All (100%) malignant CNB reports were confirmed at surgery specimen pathology. In 34 (30.4%) 
patients CNB revealed benign lesion. At the end of 3 years follow up period, 25 (73%) of these patients 
underwent open biopsy leading to the detection of 1 (3%) malignant tumor. Overall, according to the gold 
standard defined as positive surgical biopsy or positive follow-up, sensitivity of CNB was calculated as 98.7% 
(95% CI, 94.1-100%) and its accuracy was 99.1% (95% CI, 97.4-100%). The specificity of the CNB 
procedure was 100%. 
Conclusion: These findings suggest that the malignancy detection power provided by CNB may be weighed 
equal to that of open biopsy. Therefore, we propose CNB as the first choice in diagnostic evaluation of 
palpable breast mass especially for those in accessible sites and in experienced hands.  
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Introduction: 

Excisional biopsy is the gold standard 

procedure for diagnosis of breast lesions. 

Core needle biopsy (CNB) has been 

replaced surgical excision at some 

institutions during recent years. CNB is a 

minimally invasive procedure while it 

facilitates preoperative planning just as 

efficient as open biopsy. In benign 

conditions CNB obviates unnecessary 

breast surgery. Several studies have 

shown that CNB has accuracy similar to 

that of excisional biopsy. CNB not only 

decreases patient morbidity and cost but 

also shortens the gap between clinical 

detection, biopsy and treatment which is 

especially important in malignant cases.(1-3)

CNB has potential limitations, including 

technical difficulties in deeply located 

lesions, small or central lesions in large 

breasts, dense breast tissue resistant to 

needle traversing, and complications such 

as hematoma formation. Its accuracy 

depends on the experience of the surgeons 

and pathologists.(1-6)

The present study was undertaken to 

evaluate accuracy of CNB as the first 

diagnostic step in palpable breast lesions.   

  

 Methods: 

In this prospective study, female patients 

with palpable breast mass referred to the 

surgery clinics of a tertiary referral hospital 

were included between October 2000 to 

September 2003. The protocol of the study 

was approved by the ethics committee of 

affiliated university. The patients were fully 

informed about the nature of the procedure 

and informed consent was obtained. CNB 

was performed by a Tru-Cut biopsy needle 

(14 gauge), under local anesthesia in an 

out-patient setting. A nick was made in the 

skin with a No.11 blade to permit easy 

entry of the biopsy needle into the breast 

tissue and into the lesion. The lesion was 

held steady in the nondominant hand while 

the biopsy needle is advanced into the 

lesion and a core sample obtained. At least 

two samples that filled the needle gap 

were taken. If the histopathology report 

indicated malignant changes, the patient 

was candidated for surgical treatment with 

no further diagnostic attempt. In this 

group, tissue diagnosis made from CNB 

was compared with the final pathology 

report of the surgical specimen. Those with 

benign pathology report were followed by 

mammography every 6 months for the first 

year and then annually up to 3 years. The 

patients were also instructed to do breast 

self examination and report readily any 

suspicious finding. 

   

Results: 

112 female patients with palpable breast 

mass underwent CNB.The procedure was 

repeated in 9 (8.1%) (95% CI, 3-13%) 

patients because their samples obtained at 

first attempt were inadequate. Tumor 

laterality was almost equal in either breast. 

46 (41.1%) tumors were located in upper 

outer quadrant of the breasts and 9 (8%) 

tumors were central. 

In 78 patients (69.6%) (95% CI, 61.1-

78.2%) CNB indicated malignancy, 
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including 49 (43.8%) (95% CI, 34.6-

52.9%) cases of invasive ductal and 5 

(19.5%) (95% CI, 6.4-82.9%) cases of 

invasive lobular carcinoma. In this group, 

52 patients (67%) had other findings at 

physical examination and imaging that 

were also in favor of malignancy. Malignant 

histopathologic diagnoses made at CNB 

sample were in concordance with those of 

surgery specimen in all (100%) of these 

cases. 

Thirty four (30.4%) (95% CI, 21.8-38.9%) 

CNB reports indicated benign lesions. At 3 

years follow up period, 25 of those patients 

(73.5%) (95% CI, 58.7-88.4%) had open 

biopsy led to detection of one malignant 

case (2.9%) (95% CI, 0-8.6%). This 

patient underwent open biopsy within less 

than one year after her benign CNB report, 

because of enlargement of breast mass 

and mammography findings suggestive of 

malignancy. The remaining 9 patients 

(26.5%) developed no suspicious changes 

mandating biopsy. 

Since CNB missed one malignant case (out 

of 79), according to the gold standard 

defined as positive surgical biopsy or 

positive follow-up, its sensitivity for 

diagnosis of malignancy was calculated as 

98.7% (95% CI, 94.1-100%) and the 

specificity of the CNB procedure was 

100%. For benign lesion, CNB sensitivity 

was calculated as 100% and its specificity 

was 98.7% (95% CI, 94.1-100%). Overall 

CNB accuracy was 99.1% (95% CI, 97.4-

100%) (Table 1). 

  

 
Table 1. The comparison of the CNB with surgical pathology in breast lesions. 

Surgical pathology or positive follow-up  
Benign Benign Total 

Malignancy 78 (Sen= 98.7%) 0 (FP= 0%) 78 69.6% 
Benign 1 (FN=1.3%) 33 (Spec= 100%) 34 30.4% 

CNB 
 pathology 

Total 79 70.5% 33 29.5% 112 100% 
CNB = Core Needle Biopsy, FP = False Positive, FN = False Negative, Sen = Sensitivity, Spec = 

Specificity. 
 

 

Discussion: 

Tissue diagnosis of a palpable breast mass 

may be obtained by means of fine-needle 

aspiration (FNA) biopsy, CNB, or open 

surgical biopsy.  

Over the past decade, CNB has found its 

place in the management of breast lesions. 

CNB offers a reliable and accurate 

preoperative assessment of breast lesions 

pathology and hormone receptor status as 

well.(4) CNB is currently used not only as a 

diagnostic modality before definitive breast 

cancer surgery, but also for sampling any 

breast lesions in both the screening and 

diagnostic context. CNB is considered a 

highly accurate method of diagnosing 

breast carcinoma with a sensitivity of 

approximately 95% to 97 %.(5-12) Similar to 

FNA biopsy, this procedure costs low, is 

safe, easy to perform, and less invasive 

than surgical biopsy. As with FNA biopsy, 

the false positive rate is very low. False 

negative rate are significantly lower than 
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for FNA biopsy, but higher with needle 

smaller than 14 gauge, with freehand 

rather than image-guided biopsy, and with 

less experienced operators. Most authors 

do not recommend definitive treatment 

based on FNA cytologic examination. The 

presence of carcinoma cells on FNA does 

not differentiate between in situ and 

invasive breast cancer.(13) But CNB 

provides all the information necessary for 

decision-making in the management of 

breast cancer and its accuracy is higher 

than FNAC.(14) In a study by Ivan et al, 

there was an excellent correlation between 

the CNB and excisional biopsy in the 

diagnosis of benign and malignant breast 

lesions.(15) 

False negative rate (FNR) is one of the 

most important measures of accuracy for 

tissue sampling. We reported a FNR of 

1.2% which is comparable to previous 

reports, ranging from 1.2 to 39 

%.(1,5,6,10,16,17) In this study, the 

concordance rate between CNB pathology 

and final pathology for malignant lesions 

was 100 % (false positive rates: 0%).     

As for any test, CNB has some pitfalls. 

Inadequate sampling is one of its 

limitations. Inadequacy rate for CNB in this 

series was 7%, keeping up with the 

published data (2-10 %).(18-21)  

In comparison with studies of image-

guided CNB, we report higher sensitivity 

for CNB in diagnosis of breast cancer 

(98.7% versus 96.3%).(21) This may be 

largely attributed to our inclusion criteria 

(only palpable masses) and may be in part 

explained by the experience of the surgeon 

and pathologist on CNB.   

In the present study the accuracy of CNB 

for malignancy was 99.1% (CI 95%, 97.4-

100%), in addition to high sensitivity, 

excellent specificity and zero false positive 

rate. The results of current investigation, 

when combined with findings from previous 

studies, demonstrate that CNB can be 

reliably used for preoperative diagnosis of 

palpable breast lesions as the first 

diagnostic step with high sensitivity, 

specificity, and accuracy for both malignant 

and benign lesions. However, benign 

lesions, diagnosed this way, must be 

followed by frequent examinations. Future 

large scale studies may better substantiate 

our conclusion. 

  

References: 

1. Parker SH, Burbank F, Jackman RJ, et al. 
Percutaneous large-core breast biopsy: a multi-
institutional study. Radiology. 1994; 193: 359-
364. 

2. Meyer JE, Smith DN, Lester SC, et al. large 
core needle biopsy of nonpalpable breast 
lesions. JAMA. 1999; 281:1638-1641. 

3. Brenner RJ, Bassett LW, Fajardo LL, et al. 
Stereotactic core-needle breast biopsy: a multi-
institutional prospective trial. Radiology. 2001; 
218: 866-872. 

4. Al Sarakbi W, Salhab M, Thomas V, Mokbel K. 
Is preoperative core biopsy accurate in 
determining the hormone receptor status in 
women with invasive breast cancer? Int Semin 
Surg Oncol. 2005; 2: 15. 

5. Verkooijen HM, Peeters PH, Buskens E, et al. 
Diagnostic accuracy of large core needle biopsy 
for nonpalpable breast disease: a meta analysis. 
Br J Can. 2000; 82: 1017-1021. 

6. Jackman RJ, Nowels KW, Rodriguez–Soto J, et 
al. Stereotactic, automated, large-core needle 
biopsy of non palpable breast lesions: false 
negative and histologic underestimation rates 

191



Shiraz E Medical Journal, Vol. 9, No. 4, October 2008 

 

after long-term follow-up. Radiology. 1999; 210: 
799- 805. 

7. Leifland K, Lagerstedt U, Svane G. 
Comparison of stereotactic fine needle aspiration 
cytology and core needle biopsy in 522 non-
palpable breast lesions. Acta Radiol. 2003; 44: 
387-391. 

8. Kettritz U, Rotter K, Schreer I, et al. 
Stereotactic vacuum-assisted breast biopsy in 
2874 patients. Cancer. 2004; 100: 245-251. 

9. Dillon MF, Hill AD, Quinn CM, et al. The 
accuracy of ultrasound, stereotactic, and clinical 
core biopsies in the diagnosis of breast cancer, 
with an analysis of false-negative cases. Ann 
Surg. 2005; 242: 701-707. 

10. White RR, Halperin TJ, Olson JA Jr, et al. 
Impact of core needle breast biopsy on the 
surgical management of mammographic 
abnormalities. Ann Surg. 2001; 233: 769-777. 

11. Verkooijen HM. Diagnostic accuracy of 
stereotactic large-core needle biopsy for 
nonpalpaple breast disease: results of a 
multicenter prospective study with 95% surgical 
confirmation. Int J Cancer. 2002; 99: 853- 859. 

12. Crowe JP Jr, Rim A, Patrick RJ, et al. Dose 
core needle biopsy accurately reflect breast 
pathology? Surgery. 2003; 134: 523-528. 

13. Iglehart JD, Kaelin CM: Diseases of the 
breast. In: Townsend CM, Beauchamp RD, Evers 
BM, Mattox KL: Sabiston Textbook of Surgery. 
17th ed. Philadelphia: Saunders, 2004: 876-
877. 

14. Homesh NA, Issa MA, EI-Sofiani HA. The 
diagnostic accuracy of fine needle aspiration 
cytology versus core needle biopsy for palpable 
breast lump(s). Saudi Med J. 2005; 26: 42-46. 

15. Ivan D, Selinko V, Sahin AA, et al. Accuracy 
of core needle biopsy diagnosis in assessing 

papillary breast lesions: histologic predictors of 
malignancy. Mod Pathol. 2004; 17: 165-171. 

16. Nori J, Cariti G, Masi A, et al. Histologic 
microbiopsy with 14 G needle in the diagnosis of 
breast lesions. Experience with 1000 cases. 
Radiol Med (Torino). 2001; 101: 31-38. 

17. Scopa CD, Koukouras D, Spiliotis J, et al. 
Comparison of fine needle aspiration and Tru-
Cut biopsy of palpable mammary lesions. Cancer 
Detect Prev. 1996; 20: 620-624. 

18. Florentine BD, Cobb CJ, Frankel K, et al. 
Core needle biopsy. A useful adjunct to fine-
needle aspiration in select patients with palpable 
breast lesions. Cancer. 1997; 81: 33-39. 

19. Cusick JD, Dotan J, Jaecks RD, Boyle WT Jr. 
The role of Tru-Cut needle biopsy in the 
diagnosis of carcinoma of the breast. Surg 
Gynecol Obstet. 1990; 170: 407-410. 

20. Vega A, Garijo F, Ortega E. Core needle 
aspiration biopsy of palpable breast masses. 
Acta Oncol. 1995; 34: 31-34. 

21. Crystal P, Koretz M, Shcharynsky S, et al. 
Accuracy of sonographically guided 14-gauge 
core needle biopsy: Results of 715 consecutive 
breast biopsies with at least two-year follow-up 
of benign lesions. J Clin Ultrasound. 2005; 33: 
47-52.      

  

  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Copyright © 2008 by Shiraz E Medical Journal, Shiraz, Iran. All rights reserved. 
 

192


