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in the West Anatolia

Stipheli Meme Lezyonlarinda
BI-RADS Simiflamasinin Tanisal

Etkinligi: Bat1 Anadolu’da Tek
Merkezli Deneyim

ABSTRACT

Objective:

In this study, we aimed to investigate the histopathological and radiological com-
patibility of the lesions grouped as BI-RADS (Breast Imaging Reporting and Data
System) categories 3, 4, and 5 with breast ultrasonography (US) and mammography
and performed tru-cut biopsy (TCB) under US guidance.

Material and Methods:

Between January 2019 and December 2022, 196 consecutive female patients who
were diagnosed with BI-RADS 3, 4, and 5 lesions by US and mammography and
underwent US-guided TCB were retrospectively scanned and included in the study.
Lesion localizations, largest diameters, biopsy results, and the relationship of be-
nign-malignant lesions with age were examined. Negative predictive value (NPV)
for malignancy in BI-RADS 3 lesions and positive predictive value (PPV) for ma-
lignancy in BI-RADS 4 and 5 lesions were calculated.

Results:

In patients with a mean age of 50.38+13.53 (18-80), the probability of malignancy
increased over the age of 52. There was no statistical difference between the sizes
and locations of benign and malignant lesions (p>0.05). There was a statistically
strong and significant correlation between BI-RADS and histopathological diagno-
sis (p<0.0001, r=0.725). The NPV for malignancy in BI-RADS 3 lesions was 93.5%,
and the PPV for malignancy in BI-RADS 4 and 5 lesions was 61.4% and 96.7%,
respectively.

Conclusions:

The NPV rate for malignancy in BI-RADS 3 lesions is relatively low. In BI-RADS
4 lesions, the PPV for malignancy is low because the lesion spectrum is quite wide,
and the division into subcategories is subjective. The PPV for malignancy in BI-
RADS 5 lesions is quite high.
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Amacg:

Bu ¢alismada, meme ultrasonografisi (US) ve mamografi
ile BI-RADS (Breast Imaging Reporting and Data Sys-
tem) 3, 4 ve 5 olarak gruplandirilan ve US esliginde tru-
cut biyopsi (TCB) yapilan lezyonlardaki histopatolojik ve
radyolojik uyumlulugun arastirilmas: amaglanmaistir.

Gerec ve Yontemler:

Ocak 2019-Aralik 2022 tarihleri arasinda US ve ma-
mografi ile BI-RADS 3, 4 ve 5 meme lezyonu saptanan
ve US esliginde TCB yapilan ardisik 196 kadin hasta ret-
rospektif olarak taranarak ¢aligmaya dahil edildi. Lezyon
lokalizasyonlari, en biiyiik gaplari, biyopsi sonuglari ve
benign-malign lezyonlarin yasla iliskisi incelendi. BI-
RADS 3 lezyonlarinda malignite i¢cin negatif prediktif
deger (NPD), BI-RADS 4 ve 5 lezyonlarinda malignite
icin pozitif prediktif deger (PPD) hesaplandi.

Bulgular:

Yag ortalamasi 50,38+13,53 (18-80) olan hastalarda 52 yas
tizerinde malignite olasilig1 artmaktadir. Benign ve ma-
lign lezyonlarin biiyiikliikleri ve lokalizasyonlari arasin-
da istatistiksel olarak fark izlenmedi (p>0.05). BI-RADS
ile histopatolojik tani arasinda istatistiksel olarak giiclii
ve anlamli bir korelasyon vardi (p<0.0001, r=0.725). BI-
RADS 3 lezyonlarda malignite i¢in NPD %93,5 ve BI-
RADS 4 ve 5 lezyonlarinda malignite i¢in PPD sirastyla
%61,4 ve %96,7 bulundu.

Sonug:

TCB, BI-RADS 3, 4 ve 5 olarak gruplandirilan lezyon-
larin tanisi i¢in etkili ve giivenilir bir yontemdir. BI-RADS
3 lezyonlarda malignite i¢in NPD nispeten diisiiktiir. BI-
RADS 4 lezyonlarda, lezyon spektrumunun genisligi ve
alt kategorilere ayirmadaki subjektif kriterler nedeni ile
malignite i¢in PPD diisiiktlir. BI-RADS 5 lezyonlarda ise
malignite i¢cin PPD oldukga yiiksektir.

Anahtar Kelimeler:
Meme kitlesi, BI-RADS, Meme tru-cut biyopsi
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INTRODUCTION

Breast cancer is the most common type of cancer in wo-
men and is responsible for many cancer-related deaths in
women living in developed and developing societies (1).
Breast cancers are usually epithelial tumors of ductal and
lobular origin (2). Many breast cancers present with a pal-
pable mass, an inflammatory lesion, nipple discharge, and
mammographic abnormalities (3).

In recent years, breast lesions can be detected in small-
er sizes with successful screening programs and high-re-
solution radiological imaging (4). The Breast Imaging
Reporting and Data System (BI-RADS) guides radio-
logical reporting of breast lesions and guides treatment.
Classification comprises seven categories and provides
communication between radiologists and clinicians (5,
6). Currently, excisional biopsy is not the first choice in
the histopathological evaluation of breast lesions due to
both the psychological and physiological stress on the pa-
tient and the cost (7, 8). Standard interventional methods
in evaluating breast lesions suspicious for cancer are thin
and thick needle biopsies. Most breast malignant lesions
are solid, and tru-cut biopsy (TCB) is one of the basic
methods to evaluate solid breast masses. TCB has high
accuracy and has replaced fine needle aspiration biopsy
over time due to the low number of controversial reports.
TCB has high sensitivity and specificity. When malignan-
cy is detected, it is easier to categorize cancer and recep-
tor studies can be done easily. Thus, a better preoperative
treatment plan can be made (9, 10).

This study aimed to investigate the histopathological and
radiological compatibility of lesions evaluated as BI-
RADS categories 3, 4, and 5 by breast ultrasonography
(US) and mammography and in whom US-guided TCB
was performed in the light of current literature.

MATERIAL and METHODS

This study retrospectively analyzed patients who under-
went US-guided breast TCB in the Radiology Department
of Isparta City Hospital between January 2019 and De-
cember 2022. Patients with BI-RADS 3, BI-RADS 4, and
BI-RADS 5 breast lesions in the US and mammography
were included in the study. Prior to the study, research
permission was obtained from the Ministry of Health of
the Republic of Turkey. After obtaining written permis-
sion from the hospital management, electronic hospital
data were examined. This research complies with all the
relevant national regulations, institutional policies and is
in accordance with the tenets of the Helsinki Declaration,
and was approved by the Siileyman Demirel University
Faculty of Medicine Ethics Committee (approval num-
ber: 44-06.03.2023). Breast lesions were radiologically
grouped as BI-RADS 3, BI-RADS 4, and BI-RADS 5
(Figure 1).
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Figure 1. a: A BI-RADS 3 oval mass (white arrow), with circumscribed margins and parallel orientation. b: A BI-
RADS 4 oval shaped hypoechoic mass (white arrow) with an indistinct margin.

The location of the lesion in the breast is right and left:
upper outer quadrant, upper inner quadrant, lower outer
quadrant, lower inner quadrant, and retroareolar region.
Patients were grouped into decades according to age. The
relationship between benign and malignant lesions and
age was evaluated. The largest diameter of the lesions was
recorded. All patients were informed in detail before the
procedure, and their written consent was obtained. The
patients were questioned regarding allergy history, bleed-
ing diathesis, and drug use. A biopsy was performed in
all patients using a US (Toshiba Aplio 500; Toshiba Med-
ical Systems, Tokyo, Japan) device and an 11-5 MHz
high-frequency linear surface probe. A sterile sheath was
placed on the US probe, and the patients were placed in
the supine or decubitus position, depending on the locali-
zation of the lesion.

The biopsy site was sterilized with polyvinyl iodide, and
2-5 ml of local anesthesia was applied to the skin and sub-
cutaneous region with a 21 G needle (0.80 x 38 mm, 5 ml)
under US guidance.The biopsy procedure was performed
with 14, 16, and 18 G, 10-15 cm fully automatic biopsy
guns (Geotek Estacore, (Ankara, Turkey) (Figure 2).

Figure 2. Ultrasound image shows echogenic biopsy needle
(black arrow).
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With a pointed scalpel, an incision was made as far as the
needle could enter, and the needle was advanced to the
edge of the mass by real-time tracking along the long axis
of the probe. At least two samples were taken from each
lesion, with the system penetrating 22 mm into the lesion
and taking 17 mm long samples. The samples were sent
to the pathology laboratory in formol solution in a closed
container without damaging their integrity. At the end of
the procedure, the needle entry site was covered with a
sterile sponge and compressed for about 10 minutes.

The patients were informed about possible complications
and asked to come for control in cases of skin discolo-
ration, severe pain, persistence of pain, and stiffness. Af-
ter the histopathological examination, the lesions were
grouped as malignant and benign, and benign and malig-
nant diagnoses were recorded. A negative predictive value
(NPV) for malignancy in BI-RADS 3 lesions and a posi-
tive predictive value (PPV) in BI-RADS 4 and 5 lesions
were calculated.

Statistical Analysis

Statistical analyses were performed using SPSS (Statis-
tical Package for the Social Sciences) 26.0 software. The
conformity of the variables to the normal distribution was
examined by visual and analytical methods (Kolmogor-
ov-Smirnow and Shapiro-Wilk tests). Descriptive statis-
tics of subjects were given as numbers and percentages
for categorical variables, median (min-max), and mean
standard deviation for continuous variables. The rela-
tionship between BI-RADS and histopathological values,
with data on descriptive features, was investigated by lo-
gistic regression analysis. Positive and negative predictive
values were calculated to evaluate the diagnostic perfor-
mance of a tru-cut biopsy according to the BI-RADS clas-
sification. The relationship between categorical variables
was assessed with the Pearson correlation test. A p-value
less than 0.05 was considered statistically significant.



RESULTS

The study included 196 patients with BI-RADS 3, BI-
RADS 4, and BI-RADS 5 breast lesions in the US and
mammography. Thirty-seven patients in whom US and
mammography were done at other hospitals, with a histo-
ry of a breast biopsy, pathologically inadequate or suspi-
cious results, or a history of breast surgery were excluded.
The mean age of the 196 patients included in the study
was 50.38+13.53 (18-80). The age range with the highest
number of patients was the fifth decade (Table I).

Table 1. Distribution of patient ages by decade

Age Range Number of Patients Percentage (%)
11-20 1 0.5
21-30 14 T
31-40 30 15.3
41-50 57 29.1
51-60 50 25.5
61-70 27 13.8
71-80 17 8.7

The logistic regression analysis observed a significant re-
lationship between the patient's age and the pathological
diagnosis. In the ROC analysis, 52 years was determined
as the cut-off value in the distinction between benign and
malignant. The "p" value was below 0.001, and the area
under the curve (AUC) was calculated as 0.774 (Figure 3).
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Figure 3. ROC analysis of patient age.

The lesion size ranged from 5 mm to 70 mm, with an a-
verage size of 20.24+12.64 mm. There was no statistically
significant difference between the sizes of malignant and
benign lesions (p> 0.05). 103 (52.6%) of the lesions were
on the right, and 93 (47.4%) were on the left. The masses
were in the upper outer quadrant in 117 (59.7%) patients.
There were 27 lesions (13.8%) in the lower inner quad-
rant, 21 (10.7%) in the upper inner quadrant, 20 (10.2%)
lesions in the lower outer quadrant, and 11 (5.6%) lesions
in the retroareolar region.

There was no statistical difference between the localiza-
tion of benign and malignant lesions in the breast (p>0.05).

Basturk T. et al. NGB ECRBAPZSI]E))

In the radiological examination, 78 (39.8%) of the lesions
were classified as BI-RADS 3, 57 (29.1%) as BI-RADS
4, and 61 (31.1%) as BI-RADS 5. In the histopathologi-
cal examination, 96 (49%) of the lesions were benign, 98
(50%) were malignant, and 2 (1%) were ductal carcino-
ma in situ (DCIS). Of the malignant cases, 94 (95.9%)
non-specific invasive ductal carcinomas, 3 (3%) lobular
carcinomas, and 1 (1.1%) mucinous carcinoma were de-
tected. 52 (54.2%) of the 96 benign lesions were fibrocys-
tic changes (Table II).

Table II. Frequencies of benign and malignant diagnoses in the patient
population

Number of diagnoses Percentage (%)
Invasive ductal carcinoma, 94 47.96
NST

Lobular carcinoma 3 jI¥58)
Mucinous carcinoma 1 0.51
Ductal carcinoma in situ 2 1.02
Fibrocystic changes 52 26.53
Epithelial hyperplasia 7 3.57
Fibroadenoma 23 11.73
Inflammation 14 7.14

Total 196 100

Abbreviations: NST; No special type

The frequencies of malignant and benign lesions in BI-
RADS 3, 4, and 5 groups, excluding lesions diagnosed as
DCIS, are shown in Figure 4.

m benign
m malign
] a 5

BIRADS

10}

o

Figure 4. Benign/malignant diagnosis frequencies in BI-RADS 3, 4, and

5 lesions.

A statistically strong and significant correlation was found
between BI-RADS and histopathological diagnosis
(p<0.0001, r = 0.725) (Table II).

Table II1. Relationship between BI-RADS classification and histopatho-
logical diagnosis

BI-RADS p value
Histopathological 3 4 5
Benign 72(92.3%) 22(38.6%) 2(3.3%) 0.0001
Malign 5(6.4%) 35(61.4%) 58(95.1%)
DCIS 1(1.3%) 0(0%) 1 (1.6%)

Abbreviations: DCIS; Ductal carcinoma in situ
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The NPV for malignancy in the BI-RADS 3 group was
93.5%, and the PPV for malignancy in the BI-RADS 4 and
5 groups was 61.4% and 96.7%, respectively. Fourteen G bi-
opsy needles were used in two (1%) patients, 16 G needles in
13 (6.6%) patients, and 18 G biopsy needles in 181 (92.3%)
patients. In three (1.5%) patients, hematomas were detect-
ed, which resorbed in approximately 20 days and bothered
the patients significantly. Minor hematomas with slight skin
discoloration and mild hardness on palpation were observed
in 18 (9.2%) patients. Pseudoaneurysm was observed in 1
(0.5%) patient in whom 14 G needle were used.

DISCUSSION

The results of the present study showed that patient age
was significantly related to the pathological diagnosis, with
a cut-off value of 52 years distinguishing between benign
and malignant cases. Lesion size did not differ significant-
ly between malignant and benign cases. The localization
of lesions in the breast did not show a statistical difference
between benign and malignant cases. The BI-RADS classi-
fication showed a strong and significant correlation with the
histopathological diagnosis, with a high negative predictive
value (93.5% in BI-RADS 3) and a positive predictive value
(96.7% in BI-RADS 5) for malignancy. The majority of be-
nign lesions were fibrocystic changes.

US-guided TCB is the preferred method primarily because it
can be performed quickly and is an inexpensive method for
the diagnosis of breast lesions (11). During the procedure,
while the needle enters the tissue, the piece triggered by the
spring system cuts the tissue and collects it in the area inside
the needle. The TCB method can be applied together with
US, stereotaxic, or magnetic resonance imaging (MRI). The
US-guided method is faster and more comfortable, and it is
used more frequently than other methods. 14—18 G needles
can be used in breast biopsies (12—14). Pathological evalua-
tion can be made with high accuracy with appropriate samp-
les. In addition, when malignancy is detected, it is easier
to type the cancer, and receptor studies can be done easily.
Thus, the most appropriate preoperative treatment planning
is possible (2).

When the patient ages were grouped according to decades,
as in the studies of Radhakrishna et al. and Chaitanya et al.,
the group with the highest frequency of patients in our study
was the 5th decade (2, 15). In our study and that of Rad-
hakrishna et al. and Eda Elverci et al., the most frequently
detected benign lesion was fibrocystic changes (2, 16).
Fifty-two (26.53%) of 196 lesions were reported as fibro-
cystic changes. The most common malignant diagnosis in
our study was invasive ductal carcinoma, which constituted
47.96% of all lesions. This was similar to most studies in the
literature (2, 15-19) (Table IV).
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Table I'V. Number of cases in our study and some studies in the literature,
the most common benign and malignant lesions

Most Most common
Number e .
Study common malignant lesion
of cases . o
benign lesion
; 5 ; " Invasive
Selvi Rad.hazlmshna et 437 Flbrocystlc ductal
al. disease a
carcinoma
Invasive
Sarangan et al.!? 106 Fibroadenoma ductal
carcinoma
. : Invasive
Eda Elverci et al. 16 186 HOm A ductal
isease 3
carcinoma
Invasive
Kim MJ et al. '8 71 Fibroadenoma ductal
carcinoma
Invasive
Arsalan et al. ? 50 h DuCtﬁlsia ductal
yperp carcinoma
Invasive
Chaitanya et al. ' 100 Fibroadenoma ductal
carcinoma
: : Invasive
Present study 196 FIEFOCYSHC ductal
isease

carcinoma

Breast cancer is one of the cancers whose incidence increas-
es with age. For this reason, it is recommended that patients
under the age of 40, without any risk factors and evaluated as
BI-RADS 3, be followed up without any intervention (20). In
our study, the threshold value was found to be 52 in the ROC
analysis for the evaluation of benign and malignant lesions
according to age. Accordingly, the probability of malignant
lesions increases significantly in patients over 52 years of age.
Our data are compatible with the literature and show similari-
ties with the increase in the incidence of breast cancer in the
population according to age. However, in addition to mam-
mography, breast US and MRI would be appropriate for the
lesions to be classified as BI-RADS 3. The BI-RADS 3 classi-
fication continues to be an important problem for radiologists
and clinicians, especially in young patients who are out of fol-
low-up due to the malignant biopsy result (5). The probability
of malignancy in BI-RADS 3 lesions is less than 2%. In our
study, the pathology was reported as benign in 72 (92.3%) of
78 (39.8%) lesions evaluated as BI-RADS 3. The NPV for ma-
lignancy in BI-RADS 3 lesions was 93.5%. The comparison
of the NPV we found for malignancy in BI-RADS 3 lesions
with some studies in the literature is presented in Table V. We
think that the negative predictive value for malignancy may be
higher with advanced imaging methods such as breast MRI
and elastography. This may be the reason why the NPV was
relatively low in our study. In our study, 35 (61.4%) of the le-
sions evaluated as BI-RADS 4 were diagnosed as malignant,
and 22 (38.6%) were diagnosed as benign. The malignancy
rate in BI-RADS 4 lesions is reported to be 2-95%. Malignan-
cy rates in this study were consistent with the literature. Since
most of the lesions in this group are benign lesions, it would
be beneficial to evaluate mammographic and ultrasonograp-
hic findings together with advanced radiological examinations.
Breast MRI, which provides high soft tissue resolution, is im-
portant in the evaluation of these lesions because it offers dy-
namic examination and includes some special sequences such
as diffusion. Breast elastography is also an important test that
has been reported to be useful in the differentiation of malignant
and benign lesions (21, 22). BI-RADS 4 lesions are subdivided



into BI-RADS 4a, 4b, and 4c and include many lesions, inc-
luding inflammatory lesions, breast abscesses, and hyperplasia.
There are no definitive diagnostic criteria for subgroups, and dis-
crimination is made according to the suspicion of malignancy by
the radiologist and clinician (16, 23). Eda Elverci et al. reported
that the PPV for malignancy in BI-RADS 4 lesions was 38.7%,
while Sarangan et al. reported it as 56.25% (16, 17). In our study,
the PPV for malignancy in BI-RADS 4 lesions was found to be
61.4%, and its comparison with some studies in the literature is
given in Table V. When BI-RADS 4 lesions are sub-categorized
as BI-RADS 4a, 4b, and 4c and histopathologically correlated
with BI-RADS 4b and 4c lesions, the PPV for malignancy will
be higher (23). In our study, no subgrouping was performed for
BI-RADS 4 lesions. The probability of malignancy in BI-RADS
5 lesions is over 95%, and 58 (95.1%) of the lesions evalua-
ted as BI-RADS 5 in our study were diagnosed as malignant,
and 2 (3.3%) were diagnosed as benign. Selvi Radhakrishna et
al. reported the PPV for malignancy in BI-RADS 5 lesions as
93.25%, Kim MJ et al. over 95%, and Chaitanya et al. as 100%
(2, 15, 18). In our study, PPV for malignancy was found to be
high in BI-RADS 5 lesions, consistent with the literature, and it
was 96.7% (Table V).

Table V. Negative predictive value and positive predictive value of tru-cut biop-
sy for malignancy in BI-RADS 3, 4, and 5 lesions

Authors BI-RADS 3 BI-RADS 4 BI-RADS 5

NPV PPV PPV

Selvi RadhaKrishna et al* 98.5% 70% 93%
Sarangan et al'” 82.9% 56.2% 95%

Eda Elverci et al 16 97% 38.7% 100%
KimM]J et al '* 87.5% 58% 100%
Arsalan et al 1° 82.5% 33.3% 100%
Chaitanya et al 1> 87.5% 49% 100%
Present Study 93.5% 61.4% 96.7%

Abbreviations: NPV; Negative predictive value, PPV; Positive predictive value

Local anesthesia complications and allergic reactions (toxicity,
local allergic reactions, idiosyncrasy, anaphylactic shock) may
occur during or immediately after the TCB procedure. Infection,
abscess, hematoma, aneurysm development, and anxiety are
other complications of the procedure (24, 25). Intravenous injec-
tion and hematoma development resulting from extravasation
are the most common complications related to local anesthesia
injection (26). In the literature, bleeding is reported as the most
common complication after the TCB procedure, followed by in-
fection as the second. It has been emphasized that complications
such as aneurysms, fistulas, and necrotizing infections are rare
(25, 27). The most important complications in our study were
hematoma in 3 patients and pseudoaneurysm in 1 patient, which
bothered the patient significantly and resorbed in approximately
20 days. A 14-gauge needle was used in the patient who devel-
oped a pseudoaneurysm. In this patient, the vascularity of the
lesion, which was found to be malignant as a result of a biopsy,
was significantly higher. We think that pseudoaneurysms deve-
loped due to the use of thick needles in the lesion with increased
vascularity. Minor skin discoloration and minor hematomas felt
as mild hardness on palpation occurred in 18 patients. The inci-
dence of hematoma in our study is lower than in the literature,
and we think that this is mostly due to the use of an 18-gauge

Basturk T. et al. PSRV RIPZRIE))

needle in the biopsy procedure and the significant compression
applied to the biopsy site for about 10 minutes.

Limitations of study

This study has a retrospective design, which may introduce se-
lection bias and limit the generalizability of the findings. The
study also had a relatively small sample size, which may affect
the statistical power and precision of the results. Additionally,
the study did not utilize advanced imaging techniques such as
breast MRI and elastography, which could provide additional
information for the evaluation of breast lesions. Furthermore,
the study did not subcategorize BI-RADS 4 lesions, which may
have influenced the accuracy of predictions for this category. Fu-
ture research with larger sample sizes and prospective designs,
including the use of advanced imaging methods and subclassi-
fication of BI-RADS 4 lesions, would be beneficial to further
validate the findings of this study.

CONCLUSION

Breast tru-cut biopsy is an effective and reliable invasive method
used in the diagnosis of lesions grouped as BI-RADS 3, 4, and
5 using US and mammography. The NPV rate for malignan-
cy in BI-RADS-3 lesions is relatively low. Higher NPV can be
achieved with the use of additional radiological methods such
as breast MRI and elastography. In BI-RADS 4 lesions, PPV
is low due to the wide lesion spectrum and subjective criteria
for subcategorization. With more objective and clear rules for
subclassification, more accurate predictions can be obtained for
BI-RADS 4 lesions. In BI-RADS 5 lesions, the PPV for malig-
nancy is quite high.
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