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Abstract

Background: Core needle biopsy (CNB) under ultrasound guidance is an ac-
cepted standard of care for the diagnosis of breast lesions. It is safe, cost-ef-
fective and minimally invasive compared with surgical excision. Objective:
The aim of this study was to evaluate the CNB’s results regarding the proce-
dure, complications, histopathological findings and their correlation with the
imaging data and surgical histopathological findings. Method: A cross-sec-
tional prospective and descriptive study of a consecutive series of ultrasound-
guided CNB of breast lesions in women conduced from January 2015 to De-
cember 2016 at the Sylvanus Olympio university hospital of Lomé, in Togo.
Results: There were 72 CNB performed under ultrasound guidance in wom-
en; from which 54 were retained for the study. The mean age was 44.9 years +
9.8. 11.1% had a family history of breast cancer. Lesions were most often
palpable (90.7%). They were located in the left breast in 54.7%. Lesions were
categorized probably malignant or malignant (Birads 4 and 5) in 70.4% and
probably benign (Birads 3) in 29.6%. Their mean size was 24.8 mm + 7.6 at ul-
trasound. There were no major complications during the procedure. One CNB
(1.9%) considered inconclusive was repeated. Histologically, invasive ductal car-
cinoma (61.1%) was the most common lesion. Fifty-three women underwent
surgical procedure and histopathological confirmation. Ultrasound-guided
CNB had a sensitivity of 97.5%, specificity of 100%, positive predictive value
of 100%, negative predictive value of 92.8%, and an overall diagnostic accura-
cy of 98.1%. Breast Imaging Reporting and Data System (Birads) categoriza-
tion had a sensitivity of 94.8%, specificity of 100%, positive predictive value of
100%, negative predictive value of 87.4%, and diagnostic accuracy of 96.2%.
Conclusion: Ultrasound guided CNB represent accurate methods for the
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characterization of breast lesions, with high values of diagnostic accuracy,
sensitivity, specificity and negative predictive value. It does not involve a ma-
jor complication, even in tropical environments.

Keywords

Ultrasound, Core Needle Biopsy, Breast, Cancer, Histology

1. Introduction

Breast cancer is the first cancer in women in the world; accounting for about
25% of female cancers with higher prevalence in developed countries and an av-
erage age of 50 - 70 years [1] [2]. In Togo, it is the most common type of cancer
in females with 27.1% of female cancers and even if in the two sexes [3] [4]. Core
Needle Biopsy (CNB) under imaging guidance is an accepted standard of care
for the diagnosis of breast lesions, particularly those that are non-palpable
[2]-[8]. This procedure is safe, cost-effective and minimally invasive compared
with surgical excision [5].

CNB has replaced the Fine needle aspiration cytology (FNAC) in most of the
countries [9]. Practitioners switch to CNB since it advent, because it provides a
sufficient amount of tissue for pathologists to make an accurate histological di-
agnosis [10], out of having benefits of FNAC such as its accuracy, cost effective-
ness, and ease of use [11] [12] [13] [14]. CNB is better than FNAC and should be
performed for uncertain diagnostic cases and when the evaluation of the inva-
siveness or histological type of breast lesion is mandatory [15].

In Togo, before to the introduction of tru-cut biopsy or core needle biopsy
(CNB), ultrasound-guided, breast suspected malignant lesions or probably be-
nign lesions that were difficult to monitor were subjected to surgical procedures
like mastectomy, excision biopsy, quadrantectomy, or wide local excision. This is
in order to have tissue or a specimen for the histopathological exam. The FNAC
was not also widely used.

The aim of this study was to evaluate the CNB’s results regarding the procedure,
complications, histopathological findings and their correlation with the imaging

data and surgical histopathological findings.

2. Method

A cross-sectional prospective and descriptive study of a consecutive series of ul-
trasound-guided CNB of breast lesions in women conduced from January 2015
to December 2016 at the Sylvanus Olympio university hospital of Lomé, in Togo.
The ultrasound machine used for CNB guidance was the Logic P5, GE, with a
linear probe of variable frequency from 7.5 to 12 MHz. All biopsies were per-
formed by one and the same radiologist.

For the practical achievement of the biopsy, a single protocol had been
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adopted. After ultrasound scanning, disinfection of the skin, and compliance
with asepsis measures, local anesthesia by infiltration of 4 to 6 ml of Lidocaine
1% was done. Three to four successive specimens were obtained by introducing
the needle into the lesion. The target achievement was checked by two transver-
sal and longitudinal ultrasound sections (Figure 1).

The specimens thus obtained were immediately fixed in formaldehyde and
sent to the laboratory of pathology of the hospital.

The average cost of the procedure in radiology is 50 US$. The standard cost of ana-
lyzing laboratory samples (standard histology without histo-immunochemical ana-
lyze) is € 25 US$.

The studied variables were clinical data (age, palpable or non-palpable mass,
mass location, personal or family history of cancer); imaging data (type of im-
aging performed, lesion size, Birads classification); biopsy data (coagulation test,
needle gauge, type of device used, duration, immediate and late complications) and
histological data of the CNB and surgical specimens.

On imaging, lesions were described and categorized using the relevant Breast
Imaging Reporting and Data System (Birads) criteria of the American College of
Radiology [16] based on the combination of mammography and/or ultrasound
findings.

The diagnostic characteristics of the Birads categorization and the ultrasound-
guided CNB were studied by considering as benign lesions classified Birads 3
and malignant lesions Birads 4 and 5. They were compared with the histopatho-
logical reports of follow-up surgical procedures including procedures like mas-
tectomy, quandrantectomy, excision biopsy, or wide local excision. Following
values were calculated: true positive (TP), false positive (FP), sensitivity (SE),
specificity (SP), positive predictive value (PPV), negative predictive value (NPV)

and diagnostic accuracy (DA).

Figure 1. Ultrasound guided core needle biopsy image showing the needle inside the lesion.
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The data were analyzed using the Epi info version 7.1.5.0 software. They were
presented as a mean, with standard deviation and percentage. Values (TP, FP,
SE, SP, PPV, NPV and DA) were calculated manually.

3. Results

During the one year period, 72 breast biopsies were performed under ultrasound
guidance in women. 54 were retained for the study; 18 patients had not been
seen again after the biopsy and their histological findings were not available. The
mean age of the 54 patients retained was 44.9 years + 9.8, (range: 23 to 67 years).
The age groups 35 - 45 and 45 - 55 years were the most represented (Table 1).
Only 11.1% had a family history of breast cancer, none had a personal history of
breast cancer. Clinically, lesions were most often palpable (90.7%). They were
located in the left breast in 54.7% (Table 1).

In terms of radiology, the diagnostic examination performed for diagnosis was

Table 1. Summary of general, clinical and imaging data for women who underwent ul-
trasound-guided core needle biopsy.

Specifications Number Percentage
Age rang
<35 ans 8 14.8
35 - 45 years 19 35.2
45 - 55 years 19 35.2
55 - 65 years 7 12.9
>65 ans 1 1.9

Family history of breast cancer
Yes 6 11.1
No 48 88.9
Clinical presentation
Palpable mass 49 90.7
Non-palpable 5 9.3

Location of the lesion

Right breast 23 42.6
Left breast 31 57.4
Imaging
Ultrasound 8 14.8
Combination ultrasound and mammography 46 85.2

Birads classification before biopsy

Birads 3 16 29.6
Birads 4 27 50.0
Birads 5 11 20.4
DOI: 10.4236/0jrad.2017.74023 212 Open Journal of Radiology
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the combination of ultrasound and mammography in 85.2%. Lesions found were
categorized probably malignant or malignant (Birads 4 and 5) in 70.4% and
probably benign (Birads 3) in 29.6% (Table 1). Their mean size was 24.8 mm +
7.6 at ultrasound.

Table 2 summarizes data on CNB’s procedure and post-biopsy’s histological
finding. No coagulation test was required before the procedure. The only availa-
ble data on blood crass were platelet counts in 6 patients (11.1%), which was all
normal. The most material used for biopsy was the BARD magnum gun (Figure
2). The duration of the procedure was evaluated at less than 30 minutes for

94.4%. The number of specimens taken was 3 or 4 (Figure 3). The number

Table 2. Data on CNB’s procedure and post-biopsy’s histological finding.

Specifications Nombre Pourcentage

Coagulation test
Yes (Platelets) 6 11.1
None 48 88.9

Needle Gauge

14 G 11 20.4
16 G 24 44.4
18 G 19 352

Type of materiel used for biopsy
BARD automatic gun 44 81.5
Semi-automatic needle 10 18.5

Duration of the biopsy act

Less than 30 minutes 51 94.4
More than 30 minutes 3 5.6
Complication
Immediat complications 2 3.7
Late complications 3 5.6

Number of specimens

3 specimens 23 42.5
4 specimens 30 55.6
6 specimens 1 1.9

Histology on ultrasound-guided biopsy specimens

Adenofibroma 6 11.1
Fibro-cystic dysplasia 8 14.8
Invasif ductal carcinoma 33 61.1
In situ ductal carcinoma 5 9.3
Others* 2 3.7

*others: 1 case of mastitis, 1 case metastasis of a carcinoma from pulmonary or another site.
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Figure 2. Automatic Magnum gun of BARD and 14 G needle.

Figure 3. Four specimens obtained from breast CNB.

was 6 specimens in a single patient who in fact showed a globally inflammatory
breast without a true focal lesion.

No major complications such as hemorrhage, infection of the site of puncture
had been noted. The complications noted were minor with local unbearable
pains experienced by two patients during the biopsy. Two cases of spontaneously
resolved hematoma were reported by the patients in the hours following the
procedure requiring no intervention and one case of residual pain at the point of
puncture few days long after the procedure was reported during the communication
of results.

One case (1.9%) was considered inconclusive by the histologist, which re-
sulted in a biopsy repetition one month after the initial CNB. Histologically, in-
vasive ductal carcinoma (61.1%) was the most common lesion (Table 2).

From the 54 patients, 53 underwent invasive or minimally invasive surgical
procedures including surgical procedures like mastectomy, quandrantectomy,
excision biopsy, or wide local excision. The surgical specimens were sent for
histopathological examinations. The untreated case was that of mastitis which
was successfully treated with antibiotics.

The diagnostic characteristics of the Birads classification based on the initial
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Table 3. Diagnostic characteristics of the Birads classification and of the histology of spe-
cimens from ultrasound-guided CNB biopsy compared to histopathological examination
of the surgical specimens.

Birads before  Histology after
biopsy (n =53) CNB (n=53)

True Positif (TP) 37 (69.8%) 39 (73.6%)
False Positif (FP) 0 (0.0%) 0 (0.0%)
False Negatif (FN) 2 (3.8%) 1 (1.9%)
True Negatif (TN) 14 (26.4%) 13 (24.5%)
Sensibility (SE = TP/TP + FN) 94.8% 97.5%
Specificity (SP = TN/TN + FP) 100% 100%
Positive Predictive Value (PPV = TP/TP + FP) 100% 100%
Negative Predictive Value (NPV = TN/TN + FN) 87.4% 92.8%
Diagnostic Accuracy (DA= (TP + TN)/(FP + FN + TP + TN) 96.2% 98.1%

CNB = Core Needle Biopsy.

imaging and of the histology of specimens from ultrasound-guided CNB biopsy
compared to the results of the histopathological examination of the surgical spe-

cimens as reference are summarized in Table 3.

4. Discussion
4.1. Complications

In our study, immediate and late complications were rare, only 2 immediate
minor complications made of unbearable local pain experienced by the patients.
The pain may be related to ineffective local anesthesia. In our case the pain was
recorded in patients with inflammatory breasts. No late major complications
such as infection were noted. Only 3 cases of spontaneously resolved hematomas
were noted. This was the same situation in the study of Brni¢ et al [17] in Croa-
tia in with no significant complications related to the procedure recorded, all pa-
tients in their study tolerated the procedure well, with only one case of psycho-

somatic reaction and 2 patients experiencing moderate local breast pain.

4.2. Coagulation Tests and Bleeding

It is demonstrated that there is no relationship between abnormal coagulation
profiles and bleeding episodes in patients undergoing image guided breast biop-
sies [18] [19] [20]. Ashkar et al found a statistical significance between needle
gauge and bleeding [20]. Hematomas have been found more frequently with
larger gauge needles [20] [21].

The coagulation tests are costly and as the aim of the ultrasound-guided bi-
opsy is to reduce costs, it is possible to do without it because the risks are low.
Most encountered bleeding episodes are manageable with good compression
[18] [19].
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4.3. Effectiveness of Biopsy Specimens

One case (1.9%) was found to be inconclusive for histology and required a repeat
biopsy. In the study of Gukas ID et al [22], 3.6% of patients had specimens that
were inadequate for histological diagnosis. Rikabi A. and Hussain S. [10] found 6
(2.2%) inconclusive specimens. From the 6 specimens, 5 cases (83.3%) were
found to be malignant and 1 (16.7%) was revealed to be a benign lesion on re-
peat TCB. In the case of an ultrasound-guided biopsy that is inconclusive or
does not yield enough tissue for histology, it is indicated to repeat TCBs for con-

firmation of the diagnosis [10].

4.4, Usefulness of CNB

Several studies have confirmed the usefulness of CNB in the diagnosis of breast
lesions with high sensitivity of 88.9% - 98.1% and specificity of 91.3% - 100%
[10] [22]-[29]. This report, conducted in a tropical environment, and in a low-
income country, finds the same values regarding the usefulness of ultrasound-
guided CNB biopsy in the diagnosis of breast lesions. It yielded a high sensitivity
of 97.5%, with specificity of 100%, and a PPV, NPV, and DA of 100%, 92.8%,
and 98.1%, respectively. As in the study of Rikabi A. and Husain Q. [10], there
were no false positive.

The main and important limitation of our study is represented by the small
number of enrolled patients. This is linked to the fact that there is no cancer re-

gistry and no efficient national strategy to screen and treat cancer in Togo.

5. Conclusion

Ultrasound guided CNB represent accurate methods for the characterization of
US-detectable breast lesions, with high values of diagnostic accuracy, sensitivity,
specificity and NPV. Birads classifications have also with high values of diagnos-
tic accuracy, sensitivity, specificity and NPV. This suggested that CNB is a tech-
nic that can help saving lot of expenses avoiding unnecessary surgical proce-
dures in patients who had benign breast lesions diagnosed accurately by CNB.
The use of CNB also lessens the propensity of complicated surgical procedures
and minimizes patient stress. In patients with malignant lesions, NCB provides a
sufficient tissue for pathologists to make an accurate histological diagnosis. It is

also necessary to introduce histo-immunochemistry for more diagnostic accuracy.
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