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| ABSTRACT

Background: Ductal carcinoma in situ (DCIS) is a heterogeneous breast malignancy with variable mammographic and
sonographic appearances. Although mammography remains the primary modality for detecting DCIS, especially calcified lesions,
ultrasound is particularly useful in dense breasts, non-calcified lesions, and biopsy guidance. Upgrade from DCIS diagnosed on
core needle biopsy (CNB) to invasive carcinoma on surgical pathology remains clinically important because it may alter surgical
planning. Methods: We conducted a retrospective review of ultrasound-guided 14-gauge CNB cases diagnosed as DCIS at the
Department of Endoscopy and Ultrasound, Ho Chi Minh City Oncology Hospital, from June 2024 to December 2024. Among 153
CNB-proven DCIS cases, 70 had complete ultrasound, mammography, CNB pathology, and surgical pathology data and were
included in the final analysis. Results: Of the 70 included cases, 24 were upgraded to invasive carcinoma on surgical pathology,
yielding an upgrade rate of 34.0%. On mammography, the most common presentation was a mass with calcifications (50.0%),
followed by non-calcified mass lesions (21.4%) and calcifications alone (14.3%). On ultrasound, 55 lesions (78.6%) appeared as
masses and 15 (21.4%) as non-mass lesions. Among upgraded cases, 21 of 24 (87.5%) were mass-forming lesions. Large lesion
size (220 mm) and multifocality were the most notable features associated with upgrade. Conclusion: DCIS shows diverse
mammographic and ultrasound appearances in ultrasound-guided biopsy practice, with a predominance of mass-forming
lesions. Lesion size of at least 20 mm and multifocality appear to be useful clues for predicting upgrade from DCIS to invasive
carcinoma.
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1. Introduction

Ductal carcinoma in situ (DCIS) is a non-obligate precursor of invasive breast carcinoma and currently accounts for a substantial
proportion of newly diagnosed breast cancers in screened populations (Bragg et al., 2021; Stomper et al.,, 1989). Mammography
remains the first-line imaging modality for DCIS because it best depicts calcification morphology, distribution, and extent (Berg
& Leung, 2019; D'Orsi et al., 1998). In most series, DCIS presents mammographically as suspicious calcifications, whereas non-
calcified DCIS is less common but diagnostically more challenging (Bragg et al., 2021; Kim et al., 2009; Stomper et al.,, 1989).

Ultrasound plays a complementary role, especially in dense breasts, mammographic blind areas, non-calcified lesions, and real-
time image-guided biopsy (Ban et al., 2020; Berg & Leung, 2019; Moon et al.,, 2002). Japanese breast ultrasound literature has
emphasized that DCIS may appear either as a mass or as a non-mass lesion, with the latter including hypoechoic areas, ductal
abnormalities, architectural distortion, clustered microcysts, and isolated echogenic foci (Ban et al., 2020; Watanabe et al., 2017).
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However, sonographic findings may be non-specific and can overlap with benign fibrocystic change (Bragg et al., 2021; Lee et al.,
2013).

Another major issue is underestimation at CNB. A lesion diagnosed as pure DCIS on biopsy may be upgraded to invasive
carcinoma at surgery, with important implications for extent of surgery and possible sentinel lymph node biopsy (Brennan et al.,
2011; Lamb et al.,, 2021; Villegas-Carlos et al., 2022). Reported upgrade rates vary widely across studies due to differences in
imaging phenotype, histologic grade, biopsy technique, and case selection (Brennan et al., 2011; Lamb et al,, 2021).

The present study aimed to describe the mammographic and ultrasound features of DCIS diagnosed on ultrasound-guided CNB
at Ho Chi Minh City Oncology Hospital and to identify imaging characteristics associated with upgrade to invasive carcinoma on
final surgical pathology.

2. Methods
2.1 Study design and setting

This retrospective case-series study was conducted at the Department of Endoscopy and Ultrasound, Ho Chi Minh City Oncology
Hospital. We reviewed cases from June 2024 through December 2024. A total of 153 ultrasound-guided CNB cases diagnosed as
DCIS were identified, and 70 cases met the inclusion criteria for final analysis.

2.2 Inclusion and exclusion criteria

Eligible cases were ultrasound-guided 14-gauge CNB specimens diagnosed as DCIS with complete ultrasound, mammography,
CNB pathology, and final surgical pathology data. Cases biopsied under mammographic or MRI guidance, or cases lacking any of
the required imaging or pathologic information, were excluded.

2.3 Imaging review

Mammographic findings were categorized as calcifications alone, mass with calcifications, non-calcified mass, focal asymmetry,
architectural distortion, or negative mammography. Ultrasound findings were categorized as mass-forming or non-mass lesions.

2.4 Pathology review and outcome definition

CNB findings were correlated with final surgical pathology. Upgrade was defined as the presence of invasive carcinoma on the
surgical specimen after an initial diagnosis of DCIS on ultrasound-guided CNB.

3. Results
3.1 Study population and upgrade rate

Among the 153 ultrasound-guided CNB cases diagnosed as DCIS during the study period, 70 had complete imaging and
pathology data and were included in the final analysis. Of these 70 lesions, 24 were upgraded to invasive carcinoma on final
surgical pathology, corresponding to an upgrade rate of 34.0%

3.2 Mammographic findings

Mammographic appearances were heterogeneous. The most common pattern was a mass with calcifications, seen in 35 of 70
cases (50.0%). Non-calcified masses accounted for 15 cases (21.4%), and calcifications alone were present in 10 cases (14.3%).
Focal asymmetry was observed in 6 cases (8.6%), while 4 cases (5.7%) had negative mammography. No lesion presented
primarily as architectural distortion in this cohort (Table 1).

3.3 Ultrasound findings

On ultrasound, 55 of 70 lesions (78.6%) were mass-forming and 15 (21.4%) were non-mass lesions (Table 2). This predominance
of mass-forming lesions likely reflects the ultrasound-guided biopsy setting, in which sonographically visible lesions are more
likely to undergo CNB.

3.4 Histologic grade

Among 66 evaluable cases with available mammographic-pathologic correlation, intermediate- and high-grade lesions
predominated. Grade 2 and grade 3 lesions were more common in calcified DCIS than in non-calcified DCIS (Table 3).

3.5 Imaging features associated with upgrade

Among the 24 upgraded cases, 21 (87.5%) were mass-forming lesions and 3 (12.5%) were non-mass lesions. Among upgraded
mass lesions, 14 were 220 mm, whereas only 1T measured <20 mm. All 3 upgraded non-mass lesions measured =20 mm.
Multifocality was documented in 6 upgraded cases. Histologically, 11 of 24 upgraded lesions (45.8%) were high grade (Table 4).
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4. Discussion

In this ultrasound-guided CNB cohort, DCIS most commonly appeared as a mass rather than as isolated calcifications. This
pattern differs from classic mammography-dominant descriptions, in which calcifications alone are the leading presentation, but
it is consistent with the selection effect of ultrasound-guided biopsy practice (Stomper et al., 1989; Bragg et al., 2021). In other
words, lesions that can be targeted under ultrasound are more likely to be mass-forming or to have a sufficiently visible
sonographic correlate.

Mammographically, calcifications remain central to DCIS diagnosis. However, our data show that the combination of a mass and
calcifications was the most frequent pattern, while calcifications alone represented only 14.3%. This likely reflects the imaging
pathway of this cohort rather than a true shift in DCIS biology. Mammography still remains essential because it is superior for
assessing calcification morphology and distribution, both of which are critical for lesion characterization and preoperative
assessment (Berg & Leung, 2019; D'Orsi et al., 1998).

On ultrasound, nearly four-fifths of lesions were mass-forming. This observation aligns with prior sonographic studies showing
that a substantial subset of DCIS, especially ultrasound-detected or ultrasound-targeted lesions, can present as masses (Lee et
al, 2013; Moon et al., 2002). Nevertheless, the non-mass subgroup remains important. On ultrasound, nearly four-fifths of lesions
were mass-forming. This observation aligns with prior sonographic studies showing that a substantial subset of DCIS, especially
ultrasound-detected or ultrasound-targeted lesions, can present as masses (Lee et al., 2013; Moon et al., 2002). Nevertheless, the
non-mass subgroup remains important. Japanese ultrasound studies have shown that hypoechoic areas and ductal abnormalities
are among the most relevant non-mass patterns in DCIS and may be easily overlooked if they are misinterpreted as benign
change (Ban et al., 2020; Watanabe et al., 2017). As illustrated in Figure 1, some cases of non-mass DCIS may appear only as a
subtle hypoechoic area on ultrasound rather than as a discrete mass, making detection more challenging on routine
examination. This is clinically relevant in daily practice, particularly in dense breasts and in patients with subtle mammographic
findings. This is clinically relevant in daily practice, particularly in dense breasts and in patients with subtle mammographic
findings.

The upgrade rate in our study was 34.0%, which falls within the broad range reported in the literature (Brennan et al., 2011; Lamb
et al., 2021; Villegas-Carlos et al.,, 2022). Upgrade matters because it can change the operative plan and support consideration of
sentinel lymph node biopsy. In our cohort, lesion size 220 mm and multifocality were the clearest imaging clues associated with
upgrade. Most upgraded mass lesions measured at least 20 mm, and all upgraded non-mass lesions were also >20 mm. These
findings are directionally consistent with prior reports identifying larger lesion extent as a predictor of invasion (Lamb et al.,
2021; Villegas-Carlos et al.,, 2022; Yoon et al., 2020).

We also observed that nearly half of the upgraded cases were high-grade lesions. This is consistent with previous studies
suggesting that high-grade DCIS is more likely to harbor invasive foci that are not captured by CNB (Brennan et al., 2011;
Villegas-Carlos et al.,, 2022). However, lesion size and multiplicity appeared more practically useful than grade alone in our
dataset.

MRI was not the focus of the present study, but prior research has suggested that it may improve assessment of disease extent
in selected patients, especially in multifocal or non-calcified DCIS (Bragg et al., 2021; Yoon et al., 2020). Even so, mammography
remains indispensable for direct visualization of calcifications, while ultrasound retains a critical role in dense breasts, non-
calcified lesions, and biopsy guidance.

This study has limitations. It was retrospective, single-center, and based on a selected ultrasound-guided biopsy cohort, which
likely enriched the sample for sonographically visible mass lesions. The sample size was modest, and no multivariable modeling
was performed. Even so, the study offers practical insight into the imaging spectrum of DCIS in real-world ultrasound-guided
biopsy practice.

5. Conclusion

DCIS in an ultrasound-guided CNB cohort showed diverse imaging appearances but predominantly presented as a mass. Non-
mass lesions were less common but remained clinically relevant, particularly when they manifested as hypoechoic areas or ductal
abnormalities. The upgrade rate from DCIS on CNB to invasive carcinoma on final surgical pathology was 34.0%. Lesion size >20
mm and multifocality were the most useful imaging clues associated with upgrade.
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Table 1. Mammographic findings in 70 included DCIS cases

Mammographic finding n %
Mass with calcifications 35 50.0
Non-calcified mass 15 21.4
Calcifications alone 10 143
Focal asymmetry 6 8.6
Architectural distortion 0 0.0
Negative mammography 4 5.7
Table 2. Ultrasound findings in 70 included DCIS cases

Ultrasound pattern n %
Mass-forming lesion 55 78.6
Non-mass lesion 15 21.4

Table 3. Histologic grade according to calcification status in 66 evaluable cases

Histologic grade Non-calcified DCIS Calcified DCIS
Grade 1 4 1
Grade 2 12 21
Grade 3 7 21
Not reported 1 1
Table 4. Characteristics of upgraded cases (n = 24)
Variable Category n
Lesion type Mass-forming 21
Non-mass 3
Size in mass lesions <20 mm 1
220 mm 14
Size in non-mass lesions <20 mm 0
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>20 mm 3
Multiplicity Multifocal 6
Histologic grade Grade 1 2
Grade 2 9
Grade 3 11
Not reported 2

Temp 1D-20240605185401  01541820240605

+ Dist 15.3 mn
% Dist 6.30 mr

Affiniti 506 05/06/2024 1854:03}
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Figure 1. lllustrative case of non-mass DCIS presenting on ultrasound as a subtle hypoechoic area without a discrete mass. The
lesion was more confidently detected on targeted ultrasound after suspicious findings had been identified on mammography

and MRI
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