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DIFFERNCES BETWEEN ULTRASONOGRAPHY AND OTHER
RADIOLOGICAL INSTRUMENTS
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Summary:

Annotation. Recent guidelines recommend the prioritized use of
ultrasonography as the main imaging method for women under the age of 45, with
mammography being considered when additional imaging is deemed necessary.
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This study aims to evaluate the effectiveness of ultrasonography and the value
of mammography in diagnosing breast cancer within this specific patient demographic.
The assessment involves a comprehensive review of the roles these imaging techniques
play in the diagnostic process for breast cancer within our healthcare unit

Methods and materials.

A retrospective analysis was conducted on all instances of breast cancer
diagnoses in patients aged 39 years or younger, spanning from June 2022 to June 2024.
The review encompassed a comprehensive examination of various factors, including
the presentation, clinical findings, imaging techniques (ultrasonography,
mammaography, magnetic resonance imaging (MRI), and histological data. The study
encompassed both invasive and intraductal carcinoma cases, excluding lobular
carcinoma in situ from consideration

Results. During the study period, 3200 patients within this age group were
referred to the symptomatic breast clinic. Among them, 50 women were diagnosed
with either invasive cancer (n=38) or ductal carcinoma in situ (n=12). Mammography
was conducted on 28 patients and was primarily graded as uncertain, suspicious, or
malignant, with the majority falling into these categories. Unfortunately, malignancy
was overlooked in one patient during mammography evaluation.

All 50 patients underwent ultrasonography, which provided reports categorized
as uncertain, suspicious, or malignant, prompting a recommendation for diagnostic
core biopsy. Importantly, ultrasonography alone did not miss any instances of cancer.

Conclusions. Within the scope of this study, ultrasonography emerged as a
dependable primary imaging modality for women under 45 years old, successfully
identifying all instances of cancer in this particular cohort. However, it is emphasized
that mammography and/or MRI continue to be crucial supplementary tools. These
additional imaging techniques play a vital role in accurately determining factors such
as multifocality and the extent of the disease. The study underscores the

A
www https://scientific-jl.com 229 59-son_3-to’plam_Aprel-2025



ISSN:3030-3613 \944, TADQIQOTLAR jahon ilmiy — metodik jurnali

TADQIQOTLAR

complementary nature of different imaging modalities in achieving a comprehensive
and precise assessment of breast cancer in this specific demographic

Keywords: Primary imaging, Ultrasonography, Mammography, Women under
40 years

PA3/INYUSA MEXKAY YIbBTPA3ZBYKOBBIM UBSMEPEHUEM U
APYI'MMU PEHTTEHOJIOIT'HYECKUMHU UHCTPYMEHTAMMU

AnHoTanus. CoriacHoO MNOCIEIHUM PEKOMEHIAIUAM, OCHOBHBIM METOJIOM
BU3yIM3allUM JUISI KEHIIUMH 10 45 JeT cleayeT CYdATaTh YJIbTPa3BYKOBOE
uccienoBaHue, ¢ Mammorpadueidi B  PACCMOTPEHUH TMPU  HEOOXOAMMOCTHU
JOTOJIHUTEIBHOTO UCCIEAOBAHMS.

KuaroueBble cioBa:  ynbrpacoHorpadgus, TOMOCHUHTE3, JHArHOCTHKA,
MaMMorpadus.

Leab 1aHHOrO HMCCIEIOBAHMSA - OLUEHUTH 3(PPEKTUBHOCTH YIBTPA3BYKOBOTO
METO/ia ¥ IICHHOCTh MaMMorpaduu B IMarHOCTHKE paka MoJIouHoM xene3bl (PMIK) B
TOM BoO3pacTHOM Tpynme. OneHka BKIIOYAET BCECTOPOHHUU 0030p POJU ITUX
METOJOB B JMAarHOCTUYECKOM IIPOIIECCE paka IPyId B HAIIEM MEIUIUMHCKOM
YUPEKICHUU.

Metoabl u MatepuaJbl. [IpoBefeH peTpOCNEKTUBHBIM aHAIN3 BCEX CIy4acB
nuarHoctupoBannss PMOK y mammeHTok B Bo3pacTte A0 45 JIET U MIIAJIIIE B MEPUOJ C
utoHss 2022 roga nmo uroHb 2024 roma. O030p BKIIIOYAT BCECTOPOHHEE HU3YyUCHHUE
pasNUYHBIX (PAKTOPOB, BKIIOYAS MPEACTABJICHHUE, KIMHUYECKUE JaHHBIC, METOIbI
BU3yanu3anuu (yapTpa3BykK, mMammorpadusi, MarHUTHO-PE30HAHCHAash ToMorpadus
(MPT) u rucronormyeckue mgaHHbie. lcciemoBaHue OXBaThIBAJIO CIydaW Kak
WHBA3UBHOTO, TaK M UHTPAAYKTAIBHOTO paka, UCKJIIoYas JIOOYISpHBINA pak in situ u3
PacCMOTpPEHHS.

PesyabTaTrbl. B Teuenue ucciaemyemoro mnepuona 3200 manuMeHTOK MaHHOU
BO3PACTHOM TPyIIIbl ObUTH HAIMPaBJICHbl B CHMIITOMATHYECKYIO KIIMHUKY TTO O0phOeE C
pakoM rpynu. Cpenu HUX 50 KSHIIMH TOJYYMIIM TUAarHO3 HMHBA3UBHOTO paka (n=38)
WJIM paka AyKTAIBHBIX KapIIMHOM in situ (n=12). Mammorpadus Obuta mpoBenena y 28
MAIMEeHTOK U B OCHOBHOM KJIaCCH(UITMPOBaHA KaK HEOMPeIeICHHAs, TOA03pUTEIbHAS
WM 3JI0Ka4eCTBEHHAsi, C OOJIBIIMHCTBOM TMOMAJAONMX B OTH KaTteropuu. K
COKaJICHUIO, 3JI0KAYECTBEHHOCTh ObLJIa yMylIeHA Yy OJAHOW MalMEeHTKH MpU OIECHKE
MaMMorpaduu.

Bce 30 mnaunMeHTOK NpoUUIM YJIbTPA3BYKOBOE HCCIEAOBAaHUE, DPE3YJIbTAThI
KOTOPOTO OBLIM KJIACCHU(PHUITUPOBAHBI KaK HEOMPESICHHBIC, TOI03PUTEIbHBIC WA
3JI0KQYECTBEHHbIC,  YTO  MOCTYXKHJIO  OCHOBAaHHUEM  [JI  PEKOMEHIAINU
JMArHOCTUYECKON Ouorncuu. BaxkHO OTMETHTH, UYTO YIBTPa3BYK B OTIEIHLHOCTH HE
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YIOYCTWJI HA OAHOTO ClIyvdas paka. OI[HaKO OH HE€ CMOT BbIABUTH MHOXKXCCTBCHHBIC OHaru
3a00JIeBaHUs y OJTHOM MAIIMEHTKH.

3akarouenue. B paMKax OaHHOT'O0 HCCICIOBAHUA YJIBTpaBBYKOBOI?I METO
ITPOsABUII ce0s Kak HaI[C)KHLIﬁ OCHOBHOM MCTOA BU3YyaJIM3allUU JJIA JKCHINWUH MJIAAIIC
45 7ner, ycrmeumHo BBIABIISISL BCE CIydad paka B 3TOM KOHKpeTHOHM rpymnne. OmHako
nmogauepkuBaeTcs, u9ro wmammorpadus w/mwm MPT  ocraiorcs  KIFOYEBBIMH
AOIOJIHUTCIIbHBIMA HHCTPYMCHTAMU. OTH AOIOJHUTCIIBHBIC MCTOAbI BU3YyaJIN3allUN
UTPAlOT BAXHYIO pOJIb B TOYHOM OINpeAeieHuH (aKTOpoB, TaKHX Kak
MHOXCCTBCHHOCTb O4YaroB M CTCIICHb PACIIPOCTPAHCHUA 3a0onieBanus. KirroueBbie
cJioBa: IICpBHUYHAsA AWArHOCTHKA, PCHTTCHOBCKAA MaMMOFpa(bHH, YIbTpPa3BYKOBasA
AUAardHoCTukKa, MOJOAbIC XCHIIIUHBI.

Annotation. The guidelines from 2022 recommend adopting ultrasonography as
the primary imaging method for patients below the age of 45 with clinically benign or
uncertain breast lesions [4,11]. Mammography is suggested as an option if additional
Imaging is deemed necessary. There are specific situations outlined in the guidelines
where mammography is supported, such as in cases of clinically suspicious lesions,
patients aged 3539 years with normal ultrasonography and a clinically indeterminate
lesion, and when additional diagnostic information is needed for indeterminate (B3)
lesions [1,5,7]. Ultrasonography demonstrates greater sensitivity and specificity than
mammography in women under 35 years of age, making it the preferred imaging
investigation in this patient group. Moreover, this superiority of ultrasonography over
mammography has been confirmed in studies involving women up to the age of 40-45
years [2,3].

Advancements in technology, particularly the use of high-frequency
ultrasonography probes, have significantly improved sensitivity, achieving rates of up
to 100% when applied to patients below the age of 45 [6,8,9,12]. This technological
progress has demonstrated that ultrasonography is capable of detecting occult
malignancies, even in the dense breast tissue characteristic of younger women.

In contrast, mammography in this age group is associated with high recall rates,
elevated rates of additional imaging, and relatively low rates of cancer detection [20].
The purpose of this study was to evaluate the effectiveness of ultrasonography and
delineate the role of mammography in patients under 40 years of age. The focus was
on reviewing the diagnostic accuracy of these imaging modalities within this specific
age group in our healthcare unit [10,13,14].

Methods and materials. The Somerset Cancer Register at the hospital served as
the data source for this retrospective study, providing details on eligible patients.
Between June 1, 2022, and June 30, 2024, a total of 3200 patients under the age of 45
were referred to the breast department at the University Hospital of North
Staffordshire. Within this group, 1,736 mammography and 1948 ultrasonography scans
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were conducted. Diagnoses were confirmed by reviewing histopathology reports, and
eligibility and demographic/presentation details were verified through medical record
reviews. Cancer cases included various types of invasive carcinoma and ductal
carcinoma in situ, with exclusion of lobular carcinoma in situ cases. Patients with
indeterminate (B3) or suspicious of malignancy (B4) imaging features but subsequent
benign pathology were excluded.

All imaging was part of the triple assessment process, with clinical breast
examinations performed by a breast surgeon in the majority of cases before imaging.
In 2022, the 'one-stop' symptomatic clinic transitioned to a radiology-led approach,
where imaging reports were available to the clinician on the same day as the patient's
consultation with the breast surgeon. Immediate ultrasonography-guided biopsy and
needle core biopsy of abnormal axillary lymph nodes were conducted for patients with
indeterminate or suspicious findings. Standard practice dictated mammography for all
patients aged 35 and over, along with 'targeted' ultrasonography for areas of clinical
concern. Patients under 35 underwent ultrasonography as the primary imaging
modality. Mammography was performed in all patients, regardless of age, with
ultrasonic or clinically suspicious or malignant findings. It was also conducted in
patients with clinically indeterminate (B3) lesions if ultrasonography was normal.

From May 2011, following national guidelines, ultrasonography became the
primary imaging modality for patients below the age of 45. Magnetic resonance
imaging (MRI) was employed in cases of lobular cancer, multifocal disease, or
discrepancies between imaging modalities or clinical findings.

During the study period, breast ultrasonography used an Aplio 500 (Toshiba,
Crawley, UK) with a 7-15 MHz probe. Suspicious or malignant breast masses (B4 and
B5) prompted whole breast and axillary ultrasonography, along with conventional
mammography.

Imaging reports were provided by two consultant radiologists and two consultant
radiographers specializing in breast disease, and all breast symptomatic imaging was
single read/autonomously reported. Reports were summarized using the American
College of Radiology's Breast Imaging Reporting and Data System (BI-RADS)/Royal
College of Radiologists Breast Group classification. Sonography interpretations
followed guidelines reported by Stavros et al., with representative images illustrating
benign (B2), indeterminate (B3), suspicious (B4), and malignant (B5) lesions. Figures
1-4 provide examples of these lesions.
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Figure 1. Local characterisation of a benign (B2) lesion. A well defined, solid,
homogenous lesion (arrow) with posterior acoustic enhancement.

Figure 2. Local characterisation of an indeterminate (B3) lesion. A small solid
lesion with indistinct borders (arrow).

Figure 3. Local characterisation of a suspicious (B4) lesion. An irregular solid
lesion infiltrating the breast parenchyma (arrow).

All biopsies in this study were conducted under ultrasonography guidance,
utilizing a 14G tru-cut needle mounted on a Pro-Mag™ Ultra (Canada) automated gun
with a standard 25mm throw. The procedure involved infiltration with 3-5ml of 1%
lignocaine and was performed by a consultant radiologist or consultant radiographer
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with specialized training in breast intervention. The operator's discretion determined
the acquisition of one to three core samples during the procedure.

Results from all needle core biopsies underwent thorough review at the
multidisciplinary team meeting. The pathological analysis of both core biopsies and
excised lymph nodes adhered to the National Health Service Breast Screening
Programme and the Royal College of Pathologists tissue pathways guidelines for non-
operative diagnostic procedures and reporting. The diagnosis of multicentric disease
was based on positive histology derived from core biopsies conducted in different
quadrants of the breast. The postoperative surgical specimen was considered the ‘gold
standard' for determining tumor size, grade, type, and lymph node status. The study
sought ethical approval from the ethics committee, and it was determined that, as there
was no change in practice (mammography still being undertaken in addition to
ultrasonography), formal ethics approval was not required.

Results. Between June 2022 and June 2024, a total of 3200 women under the age
of 45 attended the symptomatic breast clinic. Out of these, 2,331 were referred for
ultrasonography assessment, resulting in 3200 ultrasonography examinations.
Additionally, 829 patients underwent mammography, generating 1736 mammograms.
Among these patients, 328 (18,9%) were referred for diagnostic biopsy, leading to a
total of 372 biopsies. Following histological analysis, 30 patients were identified with
either invasive (n=38) or in situ (n=12) breast disease [table 2 and 3]. Consequently,
the rate of malignancy was 9.1% in those patients undergoing diagnostic biopsy and
1.3% in those referred for imaging. The average age of these patients was 36 years,
with a range from 27.5 to 39.8 years (Table 1). Among the 38 patients with invasive
disease, a total of 35 tumors were identified, with the majority (91.4%) being ductal
carcinomas of no special type. The median tumor size on histopathological assessment
was 32.3 mm, ranging from 10 to 120 mm.

Table 1.
Symptoms of breast cancer
Symptoms Number of patients
abs %

Breast lump 25 83.3%
Nipple distortion 2 6.7%
Axillary lump 1 3.3%
Axillary pain and breast lump 1 3.3%
Advanced disease 1 3.3%

Table 2

Classification histological system of patients
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Histology abs %
_ Invasive  ductal 20 66.7
carcinoma
_ Medullary 7 933
carcinoma
cancer in situ 1 3.3
Invasive lobular 2 6.7
carcinoma '
Table 3
Classification grade system of patients
Grade abs %
Grade 3 16 53.4
Grade 2 11 36.6
Grade 1 3 10.0
Table 4

Classification BIRADS system of patients

Systerlra;reaSt - CURERDTtng eela Number of patients
BI-RADS 1 8 (28.6%)
BI-RADS 2 8 (28.6%)
BI-RADS 3 6 (21.4%)
BI-RADS 4 6 (21.4%)
BI-RADS 5 2 (6.6 %)

Among the 30 patients identified with malignant disease, the majority (n=25,
83.3%) presented with a breast lump. Two patients (6.7%) presented with nipple
distortion, while one patient (3.3%) each presented with an axillary lump, axillary pain
and breast lump, and advanced disease. Detailed patient demographics, presentation,
and disease status are summarized in Table 1.

Ultrasonography successfully identified all patients with malignant disease.
Within these 30 patients, ultrasonography detected 34 abnormalities on imaging: 5
(14.7%) graded as BI-RADS 3, 12 (35.3%) as BI-RADS 4, and 17 (50.0%) as BI-
RADS 5. Of the five lesions classified as BI-RADS 3, two were confirmed as
fibroadenomas upon definitive histopathology following core biopsy. It is noteworthy
that both lesions occurred in patients who also had malignant lesions.
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Twenty-eight out of the thirty patients with malignant breast disease also
underwent mammography; one patient refused due to pain, and another presented with
advanced fungating cancer. In total, 32 lesions were identified through mammaography:
1 (3.1%) graded as BI-RADS 2, 9 (28.1%) as BI-RADS 3, 8 (25.0%) as BI-RADS 4,
and 14 (43.8%) as BI-RADS 5. The patient graded as BI-RADS 2 was subsequently
proven to have invasive breast cancer upon histopathological assessment following
core biopsy, performed due to a BI-RADS 3 score on ultrasonography. Among the nine
lesions graded as BI-RADS 3, one was confirmed as a fibroadenoma upon definitive
histopathology following core biopsy.

In patients presenting with a breast lump, ultrasonography demonstrated greater
reliability than mammography in identifying likely malignant disease. Of the 25
patients in this subgroup, 88% were graded as BI-RADS 4 or 5 on ultrasonography,
while 66.7% (16 of 24, with one patient not undergoing mammography due to pain)
received similar grading on mammaography. The difference, although not statistically
significant (p=0.0955, Fisher’s exact test), suggests a trend favoring ultrasonography.

MRI was performed on 12 patients, primarily due to discrepancies in imaging
findings, discrepancies between imaging and clinical findings, or the presence of
multifocal disease. In the study population, MRI exhibited higher accuracy than both
ultrasonography and mammography in detecting multifocal disease and accurately
measuring tumor size. Notably, the study did not find a high false positive rate
associated with MRI, contrary to some reports.

Discussion. This study underscores the high accuracy of ultrasonography in
identifying suspicious lesions in women under 40 with symptomatic breast disease.
Numerous studies have consistently shown that ultrasonography outperforms
mammography in terms of both specificity and sensitivity in women up to the age of
40-45. Technological advancements, particularly the use of high-frequency probes,
have significantly improved sensitivities, reaching up to 100% in this age group. This
improvement has been especially crucial in detecting occult malignancy within the
inherently dense breast tissue of younger women. The differentiation between cystic
and solid masses has seen notable enhancements, enabling the reliable characterization
of these solid masses as either benign or suggestive of malignancy.

In this study, the majority of symptomatic patients presented with a breast lump
or nodularity, and 86.7% presented with a breast lump, aligning with findings in other
reported series. Ultrasonography performed exceptionally well in this setting, with
sensitivities and specificities surpassing those of mammography in younger women.
Notably, in the age group with the most contention (3640 years), ultrasonography
exhibited a sensitivity of 84.6% and a specificity of 91.9%, compared to 69.2%
sensitivity and 83.3% specificity for mammography. This superior performance of
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ultrasonography is attributed to the predominantly dense breast tissue in younger

women, favoring the use of ultrasonography.

The sensitivity of ultrasonography is not age-dependent, in contrast to
mammography. While diagnostic mammography sensitivity was reported to be 85.7%
in women younger than 40, it was slightly lower in those aged 35-39 at 82.5%.
Specificity was lower in women presenting with a lump compared to those without,
reflecting the challenges in interpretation, especially in denser breasts. The positive
predictive value of mammography was reported at 14.6% for all women under 40,
improving to 18.6% for the subgroup aged 35-39. Ultrasonography, as demonstrated
in this study, was extremely reliable in identifying malignancy in this patient
population.

However, despite the exceptional reliability of ultrasonography in identifying
malignancy, it showed less reliability in identifying multifocal disease compared to
MRI. Preoperative MRI, in particular, has demonstrated superiority over both
ultrasonography and mammography in detecting additional suspicious findings,
especially in the ipsilateral breast. This series affirms that the correlation between
additional MRI findings and proven ipsilateral cancers was particularly strong in
patients aged 39 years or younger, possibly owing to MRI's efficacy in imaging dense
breast tissue.

Conclusions. The accurate diagnosis of breast cancer in younger women poses
challenges due to factors such as inherently dense breast tissue, shorter tumor doubling
times, and the absence of routine screening for baseline imaging. This small study
suggests that ultrasonography serves as a sensitive and safe primary imaging modality
in this specific population. However, the study emphasizes that mammography and/or
MRI remain essential complementary tools, especially for identifying multifocal
disease. The combined use of these imaging modalities contributes to a more
comprehensive and accurate assessment in the diagnosis of breast cancer in younger
women.
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