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reast tumors are common in women. Breast non-mass lesions (NML) is a new term that

describes breast abnormalities on ultrasound.

Purpose. To evaluate the variable imaging appearance of NMLs in breast ultrasound and

its correlation with pathological results, and to provide a standardized approach to NMLs
in breast ultrasound.

Materials and methods. A cross-sectional study was conducted at the Outpatient Breast Clin-
ic of Oncology Teaching Hospital at Medical Complex in Baghdad city/Iraq for a period of ten months
from 1st of June, 2024 to 31st of March, 2025, on a sample of 60 women with breast NMLs. Breast
NML was characterized by an experienced breast imaging radiologist. The diagnosis of malignancy
was confirmed via histopathological examination.

Results. The ultrasound BI-RADS categories of breast NMLs were BI-RADS 4A (35%), BI-RADS
4 B (51.7%), and BI-RADS 4C (13.3%). Histopathology revealed that 40% of NMLs were malignant,
15% were benign with upgrade potential (BUP), and 45% were benign tumors. The most common
malignant breast non-mass lesion was ductal carcinoma in situ and the most common benign non-
mass lesion was fibroadenosis. A significant association was observed between the segmental distri-
bution of NML, associated architectural distortion, echogenic dots (microcalcification), increased vas-
cularity, and posterior shadowing with malignancy (p<0.05). Cystic changes in NMLs are predictive of
benign lesions.

Discussion. The present study showed that the ultrasound characteristics of malignant NMLs
were significantly segmental distribution, associated architectural distortion, echogenic dots, in-
creased intralesional vascularity, and posterior shadowing (p<0.05). These findings are consistent
with the results of different studies, such as Park et al. retrospective study in South Korea and Guo
et al. retrospective study in China, which documented a significant correlation between architectural
distortion, microcalcification, increased vascularity, and posterior shadowing in ultrasound with ma-
lignancy of breast NMLs. In our study, a highly significant association was observed between small
cystic changes on ultrasound of the breast NML and benign tumors (p<0.001). A review by Tsunoda
and Moon in South Korea consistently reported that ultrasound findings of cystic changes are pre-
dictive of benign breast NML.

Conclusion. Breast non-mass lesions are a new and important descriptor in breast ultrasonog-
raphy. Ultrasound characteristics of segmental distribution of breast non-mass lesions, presence of
architectural distortion, echogenic dots (microcalcification), increased vascularity, and posterior
shadowing are predictive of malignant breast NMLs and a high probability of malignancy with corre-
sponding imaging correlates on mammography as asymmetry or distortion.
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OLLEHKA HEONYXOAEMNOAOBHbIX U3MEHEHU/ NPU YABTPA3BYKOBOM
UCCAEAOBAHUU MOAO4HBIX XEAE3 C MATOMOP®OAOTUYECKOWN KOPPEASLLUEN

Hasap Ans Axmea AAb-TOYpK, Xmba Moxammea ABAYABOXMA

Kadpenpa ayueBoii iparHoCTHKY, MenuIiHCKIH KoaeK, Barmanckuit yauBepcurer. Barnazn, Hpak.

enb. OIIyXOAH MOAOYHOM 2KE€A€3bl SBASIOTCH PACIPOCTPaHEHHOM ITATOAOTHEN y >KEHIIMH.
TepMUH «HEOIIYXOAETIOAOOHBIE M3MEHEHHS MOAOYHOM Keae3bD» (non-mass lesions, NML) —
OTHOCHUTEABHO HOBBIM M HCIIOAB3YETCH [AS ONMCAHHA aHOMaAWM MOAOYHOM IKeae3bl IIPHU
YABTPa3BYKOBOM HCCAEIOBaHUH.

Iens uccienoBanua. OIEHUTH Pa3AUYHbIE BAPHUAHTHI YABTPA3BYKOBOH KapTUHBI HEOILYXOAE-
IONOOHBIX M3MEHEHHH MOAOYHOM 3KeAe3bl U UX KOPPEASIHIO C IaTOMOP(OAOTHYECKHUMHU pe3yAbTaTa-
MH, a TakXKe IIPEeIAOKUTH CTaHIApPTH3UPOBAHHBIN Iloaxon K ommcaHuio NML mpu yAbTpasByKOBOM
HCCAEIOBaHUHU.

Marepuasnsl 1 meToabl. BEIAO TIPOBenEeHO IIOIIEPEYHOE HCCAEIOBaHUE Ha Oaze aMOyAaTOPHOTO
MaMMOAOTHYECKOro KabnHera OHKOAOTHYECKOY KAMHUYECKOH GOABHUITBEI MeAUITHHCKOTO KOMIIAEKCA B
Barpnane (Mpak) B TeueHue necaTu MecsneB — ¢ 1 uiorsa 2024 r. o 31 mapra 2025 r. B uccaenoBanue
BKAIO4YeHBI 60 xxeHITMH ¢ NML Moao4HOH kKeae3bl. XapaKTepUCTHKA U3MEHEHUN IPOBOAHAACEH OIIBIT-
HBIM PEHTTEHOAOTOM, CHEITHAAU3HPYIOIIMMCS Ha AUATHOCTHKE 3a00AeBaHUil MOAOYHBIX Keaed. [lua-
THO3 3A0KAQYE€CTBEHHOTO ITpOIlecca MOATBEPKAAACS IIPHU TMCTOIIATOAOTHYECKOM HCCAEOBaHUH.

Pesynwsratel. [lo maHHBIM yABTPa3BYKOBOI'O HCCAEIOBAHHS NON-mass H3MEHEHHS MOAOYHOM
JKeAe3bl paclpeneAdAnuch o kateropuaMm BI-RADS caexpyrommMm ob6paszom: BI-RADS 4A — 35%, BI-
RADS 4B - 51,7%, BI-RADS 4C - 13,3%. IIpu rucTonaToAOTHYECKOM aHaAu3e BbIIBAEHO, 4T0 40%
NML aBAFAKCEH 3A0KAQYECTBEHHBIMH, 15% — 106poKadeCTBEHHLIMHU C ITOTEHITMAAOM Iporpeccuu (benign
with upgrade potential, BUP), a 45% cooTBeTCcTBOBaAu mH0O6poKadeCcTBEHHBIM oIyxoadgM. Hauboaee ga-
CTBIM 3AOKadecTBeHHBIM BapuaHToM NML ObIA IIpoTOKOBBIM pak in situ, HambGoaee yacTbIM HOOpPOKAa-
4eCcTBEHHBIM — (prubpoameHo3. BrigBaeHa 3HAYUMAasl acCOIHAIINS MEXKAY CETMEHTAPHBIM THUIIOM pac-
IIPOCTPAHEHU, HAANYHEM apXUTEKTOHHYECKNUX HUCKasKeHUH, 3XOTe€HHBIMH TOYKaMU (MUKPOKaAbIIMHA-
TaMH), YCHUACHUEM BaCKyAdpH3aIlMH U 33JHUM aKyCTHYECKHUM 0CAabA€HHEM CO 3A0OKAYECTBEHHBIMH
nporeccamu (p < 0,05). Kucrosnrle n3menenusa B cTpyKType NML mpenckassiBaan goOpoKadecTBEH-
HBIM XapaKTep IIpollecca.

OOGcy:xgenue. B HacTodAIllleM HCCA€OOBAHUU I[IOKA3aHO, YTO YALTPA3BYKOBBIMH IIPHU3HAKAMH
3n0KadecTBeHHBIX NML gBAGIOTCS CErMEHTapHOE pacIpefeA€HHE, apXUTEKTOHHUYECKHE HCKaKEeHUd,
9XOTeHHbIe TOYKH, IOBBIIIEHHAsS BACKYASIPHU3AIlNd U 3aQHee aKycTudeckoe ocaabaenue (p < 0,05). Otu
JaHHBbIE COTAACYIOTCS C pe3yAbTaTaMH PEeTPOCIEKTUBHBIX HccaemoBaHui Park u coant. (FOxuasa Ko-
pes) u Guo u coaBt. (Kuraif), KOTOphle TakK:Ke IIPOLEMOHCTPHPOBAAH [JOCTOBEPHYIO KOPPEASIIHIO
MeXy apXUTEeKTOHHYECKHMMH HCKaKeHHUSMU, MUKPOKAABIIMHATAMM, YCUAEHHEM KPOBOTOKA, 33HUM
aKyCTH4YeCKUM ocaabaeHmeM U 3ar0KadecTBeHHOCTBI0O NML MoaouHO#M Keae3bl. B HalllemM mccaemoBa-
HUH BBISIBA€HA BBIpasKE€HHAsI acCOIlHaIls MeXKIy HaAudueM MEAKHX KHCTO3HBIX u3MeHeHul npu Y3U
NML u nobpokadecTBeHHLIMU oOpazoBanuamu (p < 0,001). O63op Tsunoda u Moon (FOxkuaa Kopes)
TakKe IIOATBEPXKIAET, UTO YABTPA3BYKOBBIE ITPHM3HAKHU KHCTO3HOH IIEPECTPOMKH IIPEeNCKa3bIBaIOT
nobpokadecTBeHHBIH XxapakTep NML MOAOYHO 3KeAe3EI.

3akmouenue. Heommyxoaernono6HbIe N3MEHEHNST MOAOYHOM 3KeAe3bl IBAIIOTCH HOBBIM UM BasKHBIM
JECKPUIITOPOM IIPHU yABTPA3BYKOBOM AHATHOCTHUKE. YABTPA3BYKOBBIE IIPH3HAKH CETMEHTApPHOIO pac-
[IPOCTPAHEHHUS, apPXUTEKTOHNYECKUX HCKasKeHHM, 3XON€HHBIX TOYEK (MHUKPOKAABIIMHATOB), YCHUAECHUS
BAaCKyASIpHU3allUH M 3aQHEr0 aKyCTHYECKOTO OCAAOA€HHS OOCTOBEPHO AaCCOLMHUPOBAHBI CO 3A0Kade-
crBeHHBIMH NML Mo0AOYHOM >Keae3bl, IIPHU 3TOM BBICOKAd BEPOATHOCTH 3A0KAYECTBEHHOTO ITpollecca
IOATBEPIKIAETCH TaK:Ke MaMMOrpapUiIecCKUMH KOPPeAdTaMU B BHEe aCUMMETPHUH HAU fehOpPMAalliH.

KatoueBrle caoBa: HEOIIyXOAEIOMOOHBIE 0O6pa30BaHUSA MOAOYHOM ZKeAe3bl, YABTPA3BYKOBOE HC-
caenoBanue, BI-RADS, MUKpoKaAbIIMHAThI, HAPYIIIEHHUE apXUTEKTOHUKH.
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ost breast abnormalities identified
on ultrasound (US) are three-
dimensional (3D) masses that are
distinguished by their shape, mar-
gin, orientation, echo pattern, and
posterior features. However, some discrete find-
ings observed in practice do not meet these cri-
teria for masses, leading to the US concept of
“non-mass lesions”. The features and outcomes
of screening and diagnostic US have been inves-
tigated in several studies by Asian researchers.
Currently, non-mass lesions are not included in
the American College of Radiology (ACR) Breast
Imaging Reporting and Data System (BI-RADS)
(5th edition). However, in Japan, US findings of
breast lesions have been divided into mass and
non-mass since the 1980s. Guidelines including
the definition, classifications, and differential
diagnoses of masses and non-mass abnormali-
ties have been published and updated by the
Japan Society of Ultrasonics in Medicine and
the Japan Association of Breast and Thyroid
Sonology (JABTS). Although non-mass abnor-
malities in the JABTS guidelines are different
and more comprehensive than those mentioned
in recent studies, it is necessary to understand
these features to further discuss the non-mass
concept [1].
There is considerable overlap between the
US features of benign and malignant breast
NMLs. In previous routine clinical practice, ex-
cept for a few NMLs classified as BI-RADS cate-
gory O, all other NMLs were classified as a cer-
tain category. This results in inappropriate ma-
lignancy risk stratification of breast masses and
NMLs. Therefore, one or more reliable and non-
invasive US findings that could reduce the
number of unnecessary procedures would be
valuable. There are several descriptions of
breast NMLs on US, but none of them have
been adopted in consensus [2, 3]. To date, the
knowledge and understanding of breast NMLs
in the US are still insufficient. A previous study
showed that US BI-RADS exhibited high efficacy
for the assessment of breast masses, with a
sensitivity of 92%, specificity of 85%, and accu-
racy of 87% for BI-RADS 3-5 lesions [4]. Howev-
er, there is no protocol for malignancy risk as-
sessment of breast NMLs.
This study provides a focused evaluation
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of ultrasound BI-RADS classification specifically
for breast non-mass lesions (NMLs), an area
that remains underexplored compared to mass
lesions. This study provides novel insights into
the diagnostic reliability of BI-RADS subcatego-
ries (4A-4C) in predicting malignancy among
NMLs, particularly within a tertiary care center
in Iraq, thereby addressing regional variations
in presentation and pathology. The study also
correlates specific ultrasound and mammo-
graphic features with histopathological out-
comes, helping to refine noninvasive diagnostic
pathways.

This study aimed to assess the diagnostic
value and reliability of ultrasound BI-RADS
classification in the evaluation of breast non-
mass lesions (NMLs) by correlating imaging
findings (ultrasound and mammography) with
histopathological results. This study also aimed
to determine the prevalence of benign and ma-
lignant NMLs, identify key imaging features as-
sociated with malignancy, and evaluate the va-
lidity (sensitivity and specificity) of BI-RADS
categories in guiding biopsy and management
decisions.

Methods.

Study design & settings.

A cross-sectional study was carried out at
the Breast Imaging Clinic of Oncology Teaching
Hospital at the Medical City Complex in Bagh-
dad city/Iraq for a period of ten months from
1st of June, 2024 to 31st of March, 2025.

Study population.

All female patients who presented to the
Outpatient Breast Clinic of Oncology Teaching
Hospital for screening or diagnostic purposes
and breast NMLs (NMLs) detected on breast US
were the study population.

Inclusion criteria:

1. The patient underwent breast ultra-
sound due to pain, palpable abnormality, or
nipple discharge with the detection of NML on
ultrasound.

2. histopathological correlation available
(e.g., biopsy, core biopsy or surgical excision).

Exclusion criteria:

1. Lesions meeting the BI-RADS criteria
for mass lesions (i.e., clearly defined margins,
3D shape).

2. Lack of histopathological conformation
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or in-sufficient data.

3. Breast lesions seen only on mammog-
raphy without ultrasound finding of non-mass
appearances.

4. Pregnant or lactating female

S. History of previous breast surgery or
radiotherapy

Sampling.

The study sample included 60 women who
presented to the Outpatient Breast Clinic of On-
cology Teaching Hospital with breast NMLs on
breast ultrasound, according to the inclusion
and exclusion criteria.

Data Collection.

The data were collected by the researcher
directly from the selected women and filled in a
questionnaire. An experienced breast radiologist
designed the questionnaire. The questionnaire
included the following questions.

1. Age of women with NMLs.

2. side and site of NMLs.

3. Ultrasound characteristics of NMLs:
Distribution, orientation, echo pattern, architec-
tural distortion, echogenic dots (microcalcifica-
tion), vascularity, cystic changes, and posterior
shadowing.

4. Ultrasound BIRADS of women with
NMLs (IVA-IVC).

5. Corresponding Mammography findings
of women with NMLs in US: Focal asymmetry,
architectural distortion, and microcalcification.

6. Histopathology findings of NMLs: Ma-
lignant, BUP and benign findings.

Ultrasound appearance of breast non-mass
lesion.

Ultrasonography was performed by an ex-
perienced breast imaging subspecialty radiolo-
gist. The ultrasound machine (GE LOGIC S8)
was manufactured in 2019. All included pa-
tients underwent mammography examination,
either screening (completed by complementary
US in the indicated cases) or diagnostic mam-
mography. Mammography was performed by a
specialist operator using GE Healthcare Seno
essential digital mammography, and the inter-
pretation was performed by an experienced
breast radiologist.

Characterization of breast non-mass area
in US done according to the following parame-
ters

* Distribution: regional, linear, segmental,
and focal (according to orientation regarding the
nipple and involved area)

* Orientation: parallel or antiparallel (rela-
tive to skin).

* Echogenicity: isoechoic, hypoechoic, hy-
perechoic, mixed.

* Echogenic dots

* Vascularity

* Posterior shadowing
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* Small Cystic changes

Mammographic images were assessed and
analyzed, and the findings were categorized as
focal asymmetry, architectural distortion, or mi-
crocalcification (or mass if present).

BI-RADS assessment was based on a
combination of US and mammographic findings.
The BI-RADS category was assigned based on
the ACR BI-RADS Atlas, 5th edition.

breast non-mass lesions are usually con-
sidered suspicious findings (BI-RADS 4), as they
may be caused by benign, malignant, or BUP,
and should therefore be biopsied. Non-mass
breast lesions were classified into BI-RADS 4A,
4 B, and 4C according to their imaging appear-
ance on US and mammography, and their de-
gree of suspicion. US-guided biopsy was per-
formed by a breast radiologist and the specimen
was examined by histopathologists experienced
in breast pathology.

Ethical considerations.

Ethical approval was obtained from the
Ethical Committee of the Department of Radiol-
ogy, College of Medicine, University of Baghdad
(No. 402 on July 8, 2024). An official agreement
was obtained from hospital authorities. Verbal
consent was obtained from all women after ex-
plaining the aim of the study and ensuring con-
fidentiality.

Statistical analysis.

Statistical Package for Social Sciences
(SPSS) version 26 was used for data entry and
analysis. Continuous variables are presented as
mean + SD and categorical variables are pre-
sented as frequencies and percentages. An in-
dependent sample t-test was used to compare
two means. Two-by-two tables were used to
measure the validity findings of US in compari-
son to histopathology. In all statistical analyses,
the level of significance was p < 0.05 and 95%
CIL

Results.

This study included 60 women with breast
NMLs who presented with a mean age of (51.4
years); 11.7% of women were aged group of less
than 40 years, 30% were age group — 40-49
years, 40% were age group-50-59 years and
18.3% were aged = 60 years (Table 1).

The breast side of the tumor was right in
38.3% of breast NMLs and left in 61.7%. The
most commonly affected site in the breast was
the UOQ (76.7%), followed by the UIQ (15%),
LIQ (3.3%), retro areolar (3.3%), and LOQ (1.7%)
(Table 2).

The distribution of NMLs on breast ultra-
sound was focal (56.7%), segmental (30%), re-
gional (10%), and linear (3.3%). Architectural
distortion was seen on breast US in 41.7% of
NMLs, and the NMLs were parallel to the skin in
56.7% of them. The echo pattern of breast tu-
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Table Nel. Age of women with breast lesions.
Age mean+SD No. %
(51.4+10.5 years)
<40 years 7 11.7
40-49 years 18 30.0
50-59 years 24 40
>60 years 11 18.3
Table Ne2. Clinical characteristics of breast lesions.
Variable No. %
Tumor side Right 23 383
Left 37 61.7
Site UuoQ 46 76.7
LOQ 1 1.7
UIQ 9 15.0
LIQ 2 33
Retro areolar 2 33

mors was mainly mixed (48.4%), followed by iso-
(25%), hypo-(23.3%), and hyper-(3.3%). More
than half of breast NMLs contain echogenic dots
on breast US, and 60% of them have increased
vascularity. Small cystic changes were present
in 30% of the NMLs and posterior shadowing in
20% of the cases (Table 3).

Breast NMLs were classified as BI-RADS
4A (35%), BIRADS 4B (51.7%), and 4C (13.3%)
(Table 4).

The corresponding mammographic find-
ings of NMLs showed focal asymmetry in 75% of
lesions, architectural distortion in 31.7%, and
microcalcification in 51.7% (Table 5).

Histopathological examination revealed
that 40% of the NMLs were malignant, 15%
were BUP, and 45% were benign. The most
common malignant breast non-mass tumor was
ductal carcinoma in situ (66.6%), followed by
invasive ductal carcinoma (16.7%), and invasive
lobular carcinoma (16.7%). BUP non-mass
breast lesions were commonly atypical ductal
hyperplasia (66.7%), followed by intraductal
papilloma with atypia (11.1%), atypical lobular
hyperplasia (11.1%), and radial scarring
(11.1%). The most common benign breast NMLs
were fibroadenosis (51.9%), followed by fibrocys-
tic changes (22.2%) (Table 6).

There was a significant association be-
tween older age and malignant breast NMLs
(p=0.03; 95%CL:2.67-5.13) (Table 7).

There was a significant association be-
tween the UIQ site of the breast NML and ma-
lignancy (p=0.007) (Table 8).
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A highly significant association was ob-
served between segmental breast NML and ma-
lignancy (P <0.001). There was a significant as-
sociation between the presence of architectural
distortion and breast NML and malignancy
(p=0.02). A significant association was observed
between echogenic dots of breast NML and ma-
lignancy (p=0.03). There was a highly significant
association between intralesional vascularity of
the breast NML and malignancy (p<0.001). A
highly significant association was observed be-
tween small cystic changes in the breast NML
and benign tumors (p<0.001). A highly signifi-
cant association was observed between posteri-
or shadowing of the breast NML and malignancy
(p<0.001). No significant differences were ob-
served between the histopathological findings of
breast non-mass tumors in terms of orientation
and echogenicity (p>0.05) (Table 9).

There was a significant association be-
tween advanced BI-RADS for breast NMLs and
malignancy (p=0.001); 14.3% of patients with
BI-RADS 4A had malignant breast lesions, while
41.9% of patients with BI-RADS 4 B had malig-
nancy and all patients with BI-RADS 4c had
malignancy (Table 10).

Figure 1 showed a 35-year-old female with
a strong family history of breast cancer who
presented for follow-up imaging of previously
noted, probably benign findings. Given the ul-
trasound and mammographic findings, the case
was classified as BI-RADS 1V, indicating a sus-
picious abnormality, for which a tissue diagno-
sis is recommended.
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Table Ne3. Ultrasound characteristics of breast lesions.
Variable No. %
Distribution Regional 6 10.0
Segmental 18 30.0
Focal 34 56.7
Linear 2 33
Architectural Yes 25 41.7
distortion No 35 58.3
Orientation Parallel 34 56.7
Anti-parallel 26 43.3
Echo pattern Iso-echoic 15 25.0
Hyper-echoic 2 33
Hypo-echoic 14 23.3
Mixed 29 48.4
Echogenic dots Seen 33 55.0
(microcalcification) Not seen 27 45.0
Vascularity Yes 36 60.0
No 24 40.0
Small Cystic changes Yes 18 30.0
No 42 70.0
Posterior shadowing Yes 12 20.0
No 48 80.0
Table No4. US/BIRADS of women with NMLs.
BIRADS No. %
Iva (4A) 21 35.0
IVb (4B) 31 51.7
IVe (40) 8 13.3
Table No5. Mammography findings of women with NMLs.
Findings No. %
Focal asymmetry Yes 45 75.0
No 15 25.0
Architectural Yes 19 31.7
distortion No 41 68.3
Microcalcification Seen 31 51.7
Not seen 29 48.3
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Table Ne6. Final histopathological diagnosis of breast non-mass lesions.

Variable No. %
Histopathology Malignant 24 40.0
BUP 9 15.0
Benign 27 45.0
Malignant tumors | Invasive ductal carcinoma 4 16.7
Invasive lobular carcinoma 4 16.7
DCIS 16 66.6
BUP Atypical ductal hyperplasia 6 66.7
Atypical lobular hyperplasia 1 11.1
Intraductal papilloma with atypia 1 11.1
Radial scar 1 11.1
Benign tumors Fibroadenosis 14 51.9
Fibroadenosis with usual ductal hyperplasia | 3 11.1
Fibrocystic changes 6 22.2

Fat necrosis 1 3.7
Fibrosis (some with focal ductal adenosis) 3 11.1
Table No7. Distribution of age groups according to histopathology diagnosis.

Age (years) Histopathology P-value
Malignant BUP Benign (95%CI)
No. % No. % No. %
<40 2 28.6 2 28.6 3 42.9 0.03
40-49 6 333 1 5.6 11 61.1 (2.67-5.13)
50-59 7 29.2 6 25.0 11 45.8
>60 9 81.8 0 - 2 18.2

Table Ne8. Distribution of side and site of NMLs according to histopathology diagno-
sis.

Variable Histopathology P-value
Malignant BUP Benign (95%CI)

No. | % No. % No. | %

Side | Right | 10 43.5 4 174 |9 39.1 0.7 (0.16-1.58)
Left 14 37.8 5 135 | 18 48.6

Site uoQ 15 32.6 9 19.6 |22 47.8 0.007 (4.52-11.33)
LOQ 0 - 0 - 1 100.0
UIQ 9 100.0 |0 - 0 -
LIQ 0 - 0 - 2 100.0
Retro |0 - 0 - 2 100.0
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Table Ne9. Distribution of ultrasound characteristics according to histopathology
diagnosis.
Variable Histopathology P-value
Malignant BUP Benign (95%CI)
No. | % No. | % No. | %
Distribution Regional 1 16.7 3 50.0 |2 333 <0.001
Segmental 14 77.8 |3 16.7 5.6 (4.37-20.45)
Focal 9 26.5 3 88 |22 |64.7
Linear 2 100.0 |0 - 0 -
Architectural Yes 14 56.0 5 200 |6 24.0 0.02
distortion No 10 28.6 4 114 |21 |60.0 (3.77-7.52)
Orientation Parallel 15 44.1 4 11.8 | 15 |44.1 0.6
Anti-parallel |9 34.6 5 19.2 |12 |46.2 (0.99-1.05)
Echo pattern Iso-echoic 5 333 2 133 533 0.1
Hyper-echoic | 0 - 0 - 2 100.0 | (1.02-1.69)
Hypo-echoic | 6 429 |5 35.7 21.4
Mixed 13 44.8 2 6.9 14 | 483
Microcalcification | Seen 18 54.5 4 12.1 |11 | 333 0.03
Not seen 6 22.2 5 185 |16 |59.3 (2.38-8.05)
Vascularity Yes 21 58.3 6 16.7 |9 25.0 | <0.001
No 12.5 3 12.5 | 18 | 75.0 (5.66-19.48)
Cystic changes Yes 2 11.1 0 - 16 | 88.9 <0.001
No 22 52.4 9 214 |11 |26.2 (2.68-6.77)
Posterior Yes 12 100.0 | 0 - 0 - <0.001
shadowing No 12 25.0 9 188 |27 |56.3 (5.98-12.46)
Table Ne10. Distribution of BIRADS according to histopathology diagnosis.
US/BIRADS Histopathology P-value
Malignant BUP Benign (95%CI)
No. % No. % No. %
IVa 3 14.3 3 14.3 15 71.4 <0.001
IVb 13 41.9 6 19.4 12 38.7 (3.56-14.57)
IVe 8 100.0 0 - 0 -
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Fig. 1 (Puc. 1)

Fig. 1. a, b, c - Ultrasound; d - Mammography. A 35-year-old female with a strong family history of
breast cancer presents for follow-up imaging of previously noted probably benign findings.

a, b, c — Ultrasound of the left breast reveals a focal non-mass area with heterogeneous echotexture measur-
ing approximately 16x8 mm at the 3 o’clock position, 1.5 cm from the nipple. This area contains echogenic
foci suggestive of microcalcifications and demonstrates internal vascularity on Doppler evaluation, raising
suspicion for malignancy. Additionally, a small, well-circumscribed oval hypoechoic lesion measuring 7x3
mm is identified at the 4 o’clock position, 3 cm from the nipple, consistent with a likely benign fibroadenoma.
The nipple, areola, skin, and regional lymph nodes appear normal.

d — Mammography confirms the presence of microcalcifications in the region of concern. Given the ultra-
sound and mammographic findings, the case is classified as BIRADS IV, indicating a suspicious abnormality
for which a tissue diagnosis is recommended. Biopsy of the suspicious area is advised, and further evalua-
tion, including genetic counseling, may be warranted considering the patient’s strong family history. .

Puc. 1. a, b, ¢ - ¥3U; d - Mammorpacbus. MNMaumeHTKa, 35 AeT, C OTArOWEHHbIM CEMENHbIM
GHOMHE30M MO PAaKy MOAOYHOM XeAe3bl, HaNPABAEHAd HO KOHTPOABHOE UCCAEAOBOHME B CBS3U C
paHee BbISBA€HHbIMU, BEPOATHO, AOBGPOKAYE€CTBEHHbIMU U3SMEHEHUAMM.

a, b, ¢ — [Ipu yABTPaA3BYKOBOM HCCAEOOBAHUH AE€BOHl MOAOYHOI 3KeAe3bl B 3 dacax yCAOBHOTO Iiudepbaarta, Ha
paccrogHHH 1,5 cM OT cocka, ompepaesseTcs (DOKYyCHOE HEOIyXOAEOHOOHOe 00pa3oBaHHE C IeTEePOreHHO
9XOCTPYKTYPOH, padMepaMu OKOoAO 16x8 Mm. BHyTpu 30HBI BH3yaAH3HPYIOTCS 5XOI€HHbIE BKAIOYEHHS, COOT-
BETCTBYIOIIIIe MHKPOKAABIIMHATAM, a TaKXKe BHYTPHIIOPaKEHHAs BACKYASPH3aIUs II0 AAHHBIM IOIIIAEPOB-
CKOT'O KapTHUPOBAHMS, YTO IIOBBIIIAET BEPOSTHOCTH 3A0KAYECTBEHHOTO IIpoliecca. [JOMOAHUTEABHO B 4 dacax
ycaoBHOrO udepbaaTta, Ha PACCTOSHHUN 3 CM OT COCKa, BBIIBACHO HEOOABIIIOE OBAABHOE THIIO9XOTeHHOEe 00pa-
30BaHUE C YETKHMH KOHTYpPaMH, padMepaMu 7X3 MM, COOTBETCTBYIOIEEe, BEPOSATHO, pubpoaneHome. COCOK,
06AaCTb apeoAbl, KOXKa U PerHOHapHbIe AUMMATHIECKHE Y3AbI 6€3 0COOEHHOCTEH.

d - Mammorpadug noATBEpANAa HAAWYHE MHKPOKAABIIMHATOB B 30HE HMHTEpPEca. YYHUTHIBas COBOKYITHOCTH
YABTPa3BYKOBBIX U MaMMOTPa(HUIEeCKUX NaHHBIX, cAydal KaaccudpuipoBaH Kak BI-RADS 4 — mozmo3puTeAb-
Hoe o0paszoBaHMe, Tpebyioliee MOP(OAOTHYIECKOH BepU(HUKAITNN. PEKOMEHIOBAHO MIPOBEACHHUE OGUOIICHU IIOI0-
3PHUTEABHOIO y49acTKa, a C y4€TOM CEMEHMHOro aHaMHe3a — JOIIOAHHUTEABHAs TeHETUIeCKasd KOHCYAbTAIIHs.
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A significant association was observed be-
tween the corresponding focal asymmetry of the
breast NML and malignancy (p=0.001). There
was a highly significant association between ar-
chitectural distortion and malignancy (p<0.001).
A significant association was observed between
microcalcifications of breast NML and malig-
nancy (p=0.008) (Table 11).

Figure 2 a 32-year-old female presents
with a suspicious lesion in the left breast. Ul-
trasound reveals a segmental, non-mass area of

Discussion.

Ultrasonography is useful for screening
both breast masses and NMLs. Ultrasound BI-
RADS is essential for the categorization of
breast mass lesions. Assessing the reliability of
ultrasound BI-RADS in breast NMLs is im-
portant in prioritizing invasive investigations
and directions for earlier management [48].
However, some authors have revealed a difficul-
ty in using ultrasound BI-RADS 4A to 4C in
screening of breast cancers as they are highly

heterogeneous echotexture. Histopathological suspicious and end with biopsy [5].
Table Nell. Distribution of mammography findings according to histopathology
diagnosis.
Variable Histopathology P-value
Malignant | BUP Benign (95%CI)
No. | % No. | % No. | %
Focal asymmetry | Yes 24 533 |6 133 |15 |33.3 |0.001
No 0 - 3 20.0 | 12 | 80.0
Architectural Yes 17 89.5 |0 - 2 10.5 | <0.001
distortion No 7 17.1 |9 22.0 |25 |61.0
Microcalcification | Seen 18 58.1 |2 6.5 |11 |355 |0.008
Not seen | 6 20.7 |7 241 |16 | 55.2

Table Nel2. Association between BIRADS 4 classification and final histopathological

diagnosis.

Variable Histopathology P-value
Malignant Benign (95%CI)
No. (%) No. (%)

BIRADS |4B&C 27 (81.8) 12 (44.4) 0.003

4 A 6 (18.2) 15 (55.6) (4.88-12.63)

Sensitivity 81.8%

Specificity 55.6%

PPV 69.2%

NPV 71.4%

Accuracy 70%

examination confirms the diagnosis of IDC.

After considering the BUP as malignant
(because there is usually a risk of upgrading to
malignancy on larger biopsy and the manage-
ment of these lesions either by surgical excision
or vacuum-assisted excision (VAE)), there was a
significant association between malignant find-
ings on ultrasound and histopathology
(p=0.003), with validity findings of US for diag-
nosis of malignant NMLs in comparison to his-
topathology (sensitivity 81.8%, specificity
55.6%, PPV 69.2%, NPV 71.4%, and accuracy
70%) (Table 12).
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The current study found that the ultra-
sound BI-RADS of breast NMLs was greater
than that of BI-RADS 4 B. These findings are
different from the results of Xu et al. in China,
who reported ultrasound BI-RADS of breast
NMLs as BI-RADS 4A (47.06%) [6]. These differ-
ences might be related to differences in the risk
factors of breast non-mass and the time of di-
agnosis between different studies. A recent Iraqi
study documented the importance of ultra-
sound BI-RADS 4 subcategorization in differen-
tiating between malignant and benign breast
lesions [7].
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Fig. 2 (Puc. 2)

Fig. 2. a, b - Ultrasound; c - Mammography. A 32-year-old female presents with a suspicious le-
sion in the left breast.

a, b — Ultrasound reveals a segmental, non-mass area of heterogeneous echotexture measuring approximately
35x18 mm, located at the 2-3 o’clock position, 4 cm from the nipple. Within this area, multiple echogenic foci
are observed, suggestive of microcalcifications.

¢ — Mammography confirms the presence of microcalcifications in the same region. The imaging features are
highly suspicious for malignancy.

Histopathological examination following biopsy confirms the diagnosis of invasive ductal carcinoma with as-
sociated ductal carcinoma in situ (DCIS). These findings are consistent with a segmental malignant process,
and appropriate oncologic management should be initiated.

Puc. 2. a, b - ¥Y3U; c - Mammorpadous. NMaumeHTKa, 32 AeT, C NOAO3PUTEAbHLIM O4YArOM B A€BOM
MOAOYHOM XeAese.

a, b — IIpu yABTPA3BYKOBOM HCCAEIOBAaHHUU B 2-3 dyacax YCAOBHOrO IudepbraTa, Ha PaCCTOSHHU 4 CM OT COC-
Ka, OIpeAeAseTcs CerMEHTapHasi HEMaCCOIIOAO0HAas 30Ha C FeTEePOTeHHOM 3XOCTPYKTYPOH, pa3MepaMi OKOAO
35%18 MM. BHyTpHU 30HBI BU3yaAU3UPYIOTCSI MHOXKECTBEHHBIE 9XOI'€HHBbIE BKAIOUYEHN, COOTBETCTBYIOIIIHE MHUK-
POKaABITHATAM.

C — Mammorpadnnﬂ IIOATBEPAHUAA HAAUYHE MUKPOKAABIITUHATOB B JaHHOM obaacrtu. COBOKyHHOCTB TIOAYYI€HHBIX
JAAaHHBIX PaCll€HEHAa KaK BBICOKAd BEPOATHOCTh 3AOKAQYECTBEHHOTO IIPOIIECCA.

ITo pe3yAbTaTaM THCTOIATOAOTHYECKOTO MCCAEMOBAHMUS IIOCAE OGHMOIICHK YCTAHOBAECH AUATHO3 MHBA3UBHOU IIPO-
TOKOBOM KapIIMHOMBI C ydacTKaMHt IIPOTOKOBOro paka in situ (DCIS). Otu pe3yabTaThl COOTBETCTBYIOT CEIMEH-
TApPHOMY 3AOKAYECTBEHHOMY IIPOLIECCY, YTO TPeOyeT Ha3HAUEHUS COOTBETCTBYIOIIIETO OHKOAOTHYECKOTO A€Ye-
HUS.
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In the present study, histopathological ex-
amination revealed that the majority of NMLs
were benign. These findings are inconsistent
with the results of recent Hameed and Fareed
study, which revealed that 60% of breast NMLs
are benign [8]. This inconsistency may be at-
tributed to the fact that our study center is a
tertiary center that receives more deteriorated
cases from centers in all countries. However,
many authors have stated that a high propor-
tion of breast NMLs are benign on histopatholo-
gy examination [9, 10]. The most common ma-
lignant breast NMLs in our study was DCISnon-
mass. These findings are in agreement with the
results of Kim and Jung, who reported that the
main malignant breast non-mass tumor was
ductal carcinoma in situ [11].

Our study showed that BUP NMLs com-
monly present with ADH. This finding is con-
sistent with that reported by Choi et al. in Ja-
pan [12]. In our study, the most common be-
nign breast non-mass tumor was fibroadenosis.
These findings are similar to those reported by
Stachs et al. [13].

The current study showed that the mean
age of patients with malignant breast non-mass
tumors was middle-aged women. This finding
coincides with the results of Zhang et al., who
documented a high malignancy risk for NMLs
among older women [14]. The common breast
non-mass site affected was the UOQ; however,
there was a significant association between the
UIQ site of breast NML and malignancy
(p=0.007). This finding is parallel to the report
of Mohan et al. review study in India [15].

Here, the ultrasound characteristics of
malignant NMLs were segmental distribution,
associated architectural distortion, echogenic
dots, increased intralesional vascularity, and
posterior shadowing. These findings are con-
sistent with data from different studies, such as
Park et al. in South Korea and Guo et al. in
China, which documented a significant correla-
tion between architectural distortion, microcal-
cification, increased vascularity, and posterior
shadowing on ultrasound with malignancy of
breast NMLs [16, 17].

A highly significant association was ob-
served between small cystic changes in breast
US-NML and benign tumors. Consistently, Tsu-
noda and Moon from South Korea reported that
US findings of cystic changes were predictive of
benign breast NML [1].

Advanced Breast Imaging Reporting and
BIRADS for breast NMLs related to malignancy.
This finding is consistent with the results of
Orgtic et al.,, who found that the BI-RADS for
breast NMLs was significantly related to histo-
pathological findings [18].

BI-RADS 4A, 4 B, and 4C are malignan-
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cies in different proportions. These findings are
similar to those of Xie and Zhang, who stated
that the malignancy risk in breast NMLs was
6.25% for BI-RADS 4A, 26.13% for BI-RADS 4
B, and 80.84% for BI-RADS 4C [19]. On the
other hand, some authors reported a limitation
in BI-RADS in the interpretation of breast
NMLs, especially regarding echogenicity [20].

The validity of BI-RADS for the diagnosis
of malignant NMLs in comparison to histo-
pathology has high sensitivity and moderate
specificity. These findings are similar to those of
Lin and Wu, who reported that the validity of
BI-RADS for the diagnosis of malignant NMLs in
comparison to histopathology was (sensitivity
82.98%, specificity 41.67%, and accuracy 65%)
[10].

Mammography findings of focal asym-
metry, architectural distortion, and microcalcifi-
cation of breast NML are associated with malig-
nancy. These findings are similar to those of
Zhang et al., who reported that the use of both
ultrasound and mammography is valuable in
the characterization of breast NMLs, and that
mammography findings of focal asymmetry, ar-
chitectural distortion, and microcalcification are
highly predictable for malignant lesions [21].

Recently, the authors concluded that mul-
tiparametric MRI offers significant advantages
for diagnosing breast cancer in women with
dense breast tissues. The integration of MRI
with standard mammography facilitates a more
effective approach for early detection and treat-
ment planning [22]. The results of the study by
Reshetov et al. should be considered when eval-
uating US data in women after combined
mammoplasty to avoid false interpretation of
the results [23]. It is essential to consider this
indicator of breast atrophy in the postoperative
period, as the use of implants does not lead to
the development of proliferative processes. Ga-
zonova et al. recently recommended the use of
elastography, micro-flow, and echo-contrast
methods to improve the accuracy of the differ-
ential diagnosis of breast tumors in BI-RADS
(III-1V) [24]. Thus, future studies should focus
on refining these techniques and enhancing
their clinical application to improve outcomes in
patients with breast cancer.

It is important to acknowledge that the BI-
RADS lexicon, particularly for ultrasound, does
not formally define non-mass lesions (NMLs) as
a distinct category. The application of BI-RADS
4 subcategories (4A, 4 B, and 4C) to NMLs, as
done in this study, is based on clinical extrapo-
lation and radiologic interpretation of suspi-
cious features commonly associated with malig-
nancy (e.g., architectural distortion, vascularity,
and microcalcifications), rather than on stand-
ardized criteria defined by BI-RADS. This repre-
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sents a methodological limitation of this study.
Although categorization using BI-RADS 4 sub-
groups helps stratify malignancy risk and guide
biopsy decisions, the lack of a formal definition
and standardized descriptors for NMLs in the
BI-RADS lexicon may lead to variability in in-
terpretation among radiologists and between
institutions. Therefore, the findings related to
BI-RADS-based risk stratification of NMLs in
this study should be interpreted with caution in
the context of existing diagnostic challenges.
Future research and updates to the BI-RADS
lexicon may consider incorporating clear criteria
or a framework for classifying non-mass lesions
given their growing clinical relevance.

Conclusions.

Ultrasonography is helpful for the charac-
terization of breast NMLs. The ultrasound BI-
RADS has higher sensitivity and low specificity
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