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Abstract

Background: Breast cancer is the most commonly diagnosed cancer and the
leading cause of cancer death among females, particularly in women under the age
of 40 years. However, early detection of breast cancer in this population remains
challenging and it tends to present at a later stage with poorer prognosis.

Objective: To review mammographic and ultrasonographic findings, pathological
features and molecular subtypes of breast cancer in younger than 40-year-old
patients diagnosed in King Chulalongkorn Memorial Hospital and to determine
which radiological characteristics are associated with molecular subtypes.

Materials and Methods: The study included 278 patients aged under 40 years
who were diagnosed with breast cancer and underwent mammographic and
ultrasonographic studies between January 2009 and December 2019. A
retrospective review of mammographic and ultrasonographic findings,
histopathological reports as well as biological markers were made. The association
of radiological characteristics and molecular subtypes was analyzed by SPSS.
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Results: In the 278 patients, the most common clinical presentation was palpable
mass (268, 96.4%). The common mammographic findings were irregular shape
mass (196, 77.8%) with hyperdensity (114, 45.2%) and an obscured margin (99,
39.3%). Presenting of microcalcification is not frequent (122, 48.4%). We found
27 patients with normal mammograms which were later detected in ultrasounds
as 25 masses, 1 intraductal lesion and 1 focal duct change. The predominant
ultrasonographic features were irregular shape mass (257, 91.5%), an angular margin
(89, 31.7%), hypoechogenicity (198, 70.5%), no posterior feature (210, 74.7%) and
internal vascularity (170, 60.5%). These radiological characteristics were classified
as BI-RADS 5 in 194 lesions (69%). The most common histopathological type was
mixed-type carcinoma (143, 50.9%), followed by invasive ductal carcinoma (114,
40.6%). Luminal B was the mostly found in this study (86, 30.6%). The patients
frequently presented with stage ITA (91, 32.7%) while 15 patients were detected
with an advanced stage at the first presentation. We found that triple negative,
HER 2 overexpression and luminal B subtypes were associated with an obscured
mass on mammography (p 0.048). Luminal B and HER 2 overexpression subtypes
were also associated with the presence of fine pleomorphic microcalcification
(p <0.001).

Conclusion: In this study, we found an association of the mass margin and
suspicious calcification morphology on mammography with molecular subtypes.
It would be helpful for further clinical management in young patients. The
knowledge can be used for planning appropriate treatments according to molecular
subtypes which are associated with these characteristics. However, the precision of
cancer treatment is still based on the tissue diagnosis.

Keywords: Breast cancer, Breast imaging, Histopathological type, Molecular
subtype, Young women.
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Introduction

Among females, breast cancer is the most commonly diagnosed cancer and the
leading cause of cancer death [1-2]. Around 6.6% of all breast cancer cases are
diagnosed in women less than 40 of age [3-5]. Although the diagnosis of breast
cancer is much less common among young women, it can have a greater impact
than in older counterparts, as it tends to present at a later stage, being more
aggressive and having a poorer prognosis [3].

Screening recommendations for women younger than 40 years old are less clearly
defined. In addition, younger women tend to have dense breasts and early
detection of breast cancer in this population remains a challenge [6]. The
radiological characteristics of breast cancer in young women can vary and there
are different imaging findings according to the histopathological types. The prior
studies also found a high frequency of young breast cancer with biologically more
aggressive tumors, a negative hormone receptor, HER 2 overexpression, a late
diagnosis and an unfavorable prognosis. However, the precise distribution of poor
prognosis features in this population remains unclear.

Therefore, the purpose of this study is to review the radiological characteristics,
pathological features and molecular subtypes of breast cancer in patients younger
than 40 years old diagnosed in King Chulalongkorn Memorial Hospital and to
evaluate the radiological characteristics associated with molecular subtypes.

Materials and methods

Population

This retrospective study was approved by the institutional review board. We
collected data from 591 female patients younger than 40 years old who were
newly diagnosed with breast cancer (ICD-10 code C50) at King Chulalongkorn
Memorial Hospital between January 2009 and December 2019. After excluding
patients that had previously undergone a breast surgery or post neoadjuvant
chemotherapy, had had imaging as well as lacked radiological and pathological
data, a total of 278 patients who were first diagnosed with breast cancer were
available and fit the characterestics needed.
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Diagnostic Imaging

A whole breast ultrasonography was performed in all cases by on-site breast
radiology specialists using a high-resolution linear-array transducer with a maximum
frequency of at least 12-15MHz (GE Medical Systems, Philips, or Supersonic
imagine). Mammograms were performed with routinely standard craniocaudal
(CC) and mediolateral oblique (MLO) views (Hologic 3Dimension).

Radiographic and histopathological data analysis

A retrospective review of the patients’ data including patient characteristics,
clinical presentations, risk factors according to the American Cancer Society in
2019 [7], histopathology and staging according to the American Joint Committee
on Cancer (AJCC) cancer staging manual 8th edition in 2017 [8] and the World
Health Organization (WHO) classification of breast cancer 2012 [9], an estrogen
receptor (ER), a progesterone receptor (PR), the HER2 status from histopathological
reports, and molecular subtypes, were collected and categorized.

The mammogram and ultrasound were retrospectively reviewed together by
an in-training diagnostic radiology resident and a radiologist with 12 years of
experience in breast imaging with blind histopathology. The radiographic
features including breast density, characteristics of masses, microcalcifications and
associated findings (e.g., asymmetries, axillary lymphadenopathy, architectural
distortion, skin thickening, nipple or skin retraction) were recorded according to
American College Radiology (ACR) BI-RADS Atlas, 5th edition in 2013 [10]. A
consensus was made in case of disagreement.

Statistical analysis

The radiographic data, histopathological and molecular subtype data were
categorized and calculated in terms of the association between the radiographic
group and the molecular subtype group. The significant association was examined
using Fisher’s exact test by SPSS version 28 (Statistical Package for the Social
Sciences, IBM Corporation, United States). A value of p<0.05 is accepted as
statistically significant. Continuous variables were summarized as mean with
standard deviation, while categorical variables were performed as counts and
percentages.
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Results

Patient data

There were 278 patients ranging who were 18 to 39 years old with the mean
age of about 34.9 years old (SD 3.64). The clinical presentations were palpable
breast masses in 268 (96.4%) patients, nipple discharge in 7 patients (2.5%) and 3
patients remained asymptomatic (1.1%). In the 278 patients, 3 (1.1%) patients
presented with bilateral breast masses which later were proven as cancer, bilaterally.
Furthermore, six patients had risk factors of breast cancer including three patients
who had genetic predisposition (BRCA1 gene and Li-Fraumeni syndrome), one
patient with a history of contralateral breast cancer, one patient with a history of
hormonal use and one patient with a history of chest wall radiation. We also found
4 patients, who had undergone breast augmentation.

In our study, a mammogram and an ultrasound were performed with 250 (89.9%)
patients, while 28 (10.1%) patients only had an ultrasound. Lastly, there were a
total of 281 proven cancerous lesions in the 278 patients. We found 252 lesions
on the mammogram results in 250 patients who underwent mammograms
with ultrasounds. Also, there were 27 (10.7%) in 252 lesions that had a negative
mammogram, but the abnormalities were detected by an ultrasound. Most of the
lesions were BI-RADS 5 (194, 69%). The most common stage of breast cancer
at first presentation was IIA at about 91 (32.7%) patients. Moreover, 15 patients
had the advanced stage at presentation with 2 liver, 1 lung, 1 nodal, 3 bone and 8
multi-organ metastases. Regarding histopathology, mixed-type carcinoma (e.g.,
IDC with DCIS, IDC with papillary carcinoma or IDC with mucinous carcinoma)
in 143 (50.9%) lesions and luminal B subtype in 86 (30.6%) lesions were mostly
found. The details of demographic data are shown in Table 1 and details of
histopathology, molecular subtypes and the stage of cancer are shown in Table 2.
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Table 1. Demographic data.

Characteristics (Total = 278 patients) Number (%)
Mean age (years + SD) 34.9 +3.64
Clinical presentation

- Palpable mass 268 (96.4%)
- Nipple discharge 7 (2.5%)
- Asymptomatic/Screening 3 (1.1%)
Risk factors

- Family history of breast cancer/genetic predisposition 3

- History of contralateral breast cancer 1

- History of hormonal used 1

- History of chest wall radiation 1

Breast side

- Right 143 (51.4%)
- Left 132 (47.5%)
- Bilateral 3 (1.1%)
Imaging modality

- Ultrasound only 28 (10.1%)
- Mammogram with ultrasound 250 (89.9%)
BI-RADS assessment (Total = 281 lesions)

- category 4A 11 (3.9%)
- category 4B 30 (10.7%)
- category 4C 46 (16.4%)
- category 5 194 (69%)
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Table 2. Histopathology, molecular subtypes, and stages of breast cancer.

Characteristics Number (%)

Histopathological types (Total = 281 lesions)

-DCIS 11 (3.9%)
- invasive ductal carcinoma (IDC) 114 (40.6%)
- invasive lobular carcinoma (ILC) 2 (0.7%)
- Mixed-type carcinoma 143 (50.9%)
- Mucinous type 7 (2.5%)
- Papillary type 3 (1.1%)
- Other 1 (0.4%)
Molecular subtypes (Total = 281 lesions)

- Luminal A 62 (22.1%)
- Luminal B 86 (30.6%)
- Luminal B/HER 2 positive 29 (10.3%)
- HER 2 overexpression 58 (20.6%)
- Triple negative 46 (16.4%)
Stage of breast cancer at presentation (Total = 278 patients)

- stage 0 11 (4.0%)
- stage IA 68 (24.5%)
- stage IB 1 (0.4%)
- stage ITA 91 (32.7%)
- stage IIB 43 (15.5%)
- stage IITA 28 (10.1%)
- stage I1IB 8 (2.9%)
- stage I1IC 13 (4.7%)
- stage IV 15 (5.4%)
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Mammographic findings

225 proven cancerous lesions were detected from 252 lesions on mammograms.
The detail of mammographic findings is summarized in Table 3. The breast
composition in mammographic studies was mostly heterogeneously dense and
extremely dense breasts in which about 183 (65.1%) and 68 (24.2%) patients were
found with the conditions, respectively.

The most common abnormality, which was seen on mammography was masses in
200 (79.4%) lesions, followed by suspicious calcifications in 122 (48.4%) lesions.
Most of the masses in mammographic findings were irregular shapes at about
196 (77.8%) lesions and the rest were an oval shape in 4 (1.6%) lesions, while
52 (20.6%) studies were non-visualized masses. The density of masses included
114 (45.2%) hyperdensity (as compared to the density of the fibroglandular tissue)
and 86 (34.1%) isodensities. The margins of these masses were obscured margins
in 99 (39.3%) masses, spiculated margins in 45 (17.9%), indistinct margins in 30
(11.9%), microlobulated margins in 25 (9.9%) and the least commonly found was
circumscribed margins, found in 1 (0.4%) mass.

Table 3. Mammographic findings.

Characteristics (Total = 252 lesions) Number (%)
Normal 27 (10.7%)
Breast composition

- scattered areas of the fibroglandular tissue 1 (0.4%)

- extremely dense 68 (27%)

- heterogeneously dense 183 (72.6%)
Mass 200 (79.4%)
Mass shape

- oval 4 (1.6%)

- irregular 196 (77.8%)
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Characteristics (Total = 252 lesions) Number (%)

Mass margin

- circumscribed

- obscured

- microlobulated

- indistinct

- spiculated

Mass density

- high

- equal

Suspicious calcification morphology
- amorphous

- coarse heterogeneous

- fine pleomorphic

- fine linear or branching

- no suspicious calcification
Distribution of calcifications
- diffuse

- regional

- grouped

- linear

- segmental

Asymmetries

- focal asymmetry

- global asymmetry

Skin thickening/retraction
Architectural distortion
Nipple retraction

Axillary lymphadenopathy

1 (0.4%)
99 (39.3%)
25 (9.9%)
30 (11.9%)
45 (17.9%)

114 (45.2%)
86 (34.1%)

19 (7.5%)
11 (4.4%)
87 (34.5%)
5 (2%)
130 (51.6%)

1 (0.4%)
5 (2.0%)
80 (31.7%)
2 (0.8%)
34 (13.5%)

4 (1.6%)
1 (0.4%)
30 (11.9%)
61 (24.2%)
16 (6.3%)
79 (31.3%)
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Regarding the association between the mass margin on mammography and
molecular subtypes, triple negative, HER 2 overexpression and luminal B subtypes
were associated with the obscured mass on mammography with the p-value of
0.048 (22 lesions [52.4%], 23 lesions [46%] and 30 lesions [37.5%], respectively)
as demonstrated in Table 4. We also found irregular masses were frequently in
luminal B subtype (62 lesions, 77.5%). However, the mass shapes on mammograms
did not show a statistically significant association with the molecular subtype
(p-value 0.216).

Table 4. Association between radiographic findings and molecular subtypes.

Molecular subtypes

Characteristics :
. . Luminal B / HER 2 . .
Luminal A Luminal B HER 2 o Triple negative

Mass shape on mammography

~oval 2 (3.6%)  2(2.5%) . . .

- irregular 37(67.3%) 62 (77.5%) 21 (84%) 38 (76%) 38 (90.5%)

- no 16 (29.1%) 16 (20%) 4 (16%) 12 (24%) 4 (9.5%)
P=0.216

Mass margin on mammography

- circumscribed 1 (1.8%) - - - -

- obscured 19 (34.5%) 30 (37.5%) 5 (20%) 23 (46%) 22 (52.4%)

- microlobulated 3 (5.5%) 11(13.8%) 3 (12%) 2 (4%) 6 (14.3%)

- indistinct 5 (91%) 6 (7.5%) 6 (24%) 6 (12%) 7 (16.7%)

- spiculated 11 (20%) 17 (21.3%) 7 (28%) 7 (14%) 3 (7.1%)

“no 16 (29.1%) 16 (20%) 4(16%) 12 (24%) 4 (9.5%)
P =0.048

Suspicious calcification

morphology on mammography

- amorphous 5 (9.1%) 6 (7.5%) 2 (8%) 5(10%) 1 (2.4%)

- coarse heterogeneous 2 (3.6%) 4 (5%) 1 (4%) 3 (6%) 1 (2.4%)

- fine pleomorphic 12 (21.8%) 36 (45%) 14 (56%) 20 (40%) 5(11.9%)

bfa‘;iﬁﬂfg‘“‘r o 1 (1.8%) 1 (1.3%) 1 (4%) 2 (4%) -

C;;(C’l;‘:?t’ll;ous 35(63.6%) 33 (41.3%) 7 (28%) 20 (40%) 35 (83.3%)
P =<0.001
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Molecular subtypes

Characteristics :
Luminal A Luminal B enindiR HER 2 . Triple negative
HER 2 overexpression

Mass shape on ultrasonography

- oval 3 (4.8%) 1 (1.2%) - 1 (1.7%) 3 (6.5%)

- irregular 56 (90.3%) 77 (89.5%) 26 (89.7%) 55 (94.8%) 43 (93.5%)

- intraductal lesion 2 (3.2%) 3 (3.5%) 3 (10.3%) 1 (1.7%) -

-no 1 (1.6%) 5 (5.8%) - 1 (1.7%) -
P=0.217

Mass margin on ultrasonography

- circumscribed 2 (3.2%) 1 (1.2%) - - 2 (4.3%)

- indistinct 17 (27.4%) 21 (24.4%) 5(17.2%) 13 (22.4%) 15 (32.6%)

- angular 18 (29%)  25(29.1%) 10 (34.5%) 24 (41.4%) 12 (26.1%)

- microlobulated 9(14.5%) 16 (18.6%) 4(13.8%) 10 (17.2%) 15 (32.6%)

- spiculated 13 (21%) 15 (17.4%) 7 (24.1%) 9 (15.5%) 2 (4.3%)

“no 3 (4.8%) 8 (9.3%) 3(10.3%) 2 (3.4%) -
P=0.116

Mass echogenicity on

ultrasonography

- complex cystic/solid 1 (1.6%) - - - 1 (2.2%)

- hypoechoic 43 (69.4%) 61 (70.9%) 24 (82.8%) 39 (67.2%) 31 (67.4%)

- isoechoic 3 (4.8%) - 1 (3.4%) - 1 (2.2%)

- heterogeneous 14 (22.6%) 20 (23.3%) 4(13.8%) 18 (31%) 13 (28.3%)

- no 1 (1.6%) 5 (5.8%) - 1 (1.7%) -
P=0.232

Mass posterior features on

ultrasonography

- enhancement 4(33.3%) 3 (25%) - 1 (8.3%) 4 (33.3%)

- shadowing 8 (19%) 13 (31%) 1 (2.4%) 13 (31%) 7 (16.7%)

- combined 2(11.8%) 7 (41.2%) - 3(17.6%) 5(29.4%)

- no posterior feature 48 (22.9%) 63 (30%) 28 (13.3%) 41 (19.5%) 30 (14.3%)
P=0.144
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Furthermore, suspicious calcifications were found in 122 (48.4%) lesions,
including fine pleomorphic microcalcification in 87 (34.5%) lesions, amorphous
microcalcification in 19 (7.5%) lesions, coarse heterogeneous microcalcification in
11 (4.4%) lesions and fine linear microcalcification in 5 (2.0%) lesions. The most
major distribution of calcification was grouped, which was seen in 80 (31.7%)
lesions. There was a statistically significant association between suspicious
calcification morphology on mammography and molecular subtypes with a p-value
of <0.001, as shown in Table 4. The presence of fine pleomorphic microcalcification
was associated with luminal B and HER 2 overexpression subtypes (36 lesions
[45%)] and 20 lesions [40%], respectively). The majority of triple negative and
luminal A lesions were associated with masses without calcification (35 lesions
[83.3%] and 35 lesions [63.6%], respectively).

Asymmetries were not frequently discovered in this study. Only 4 (1.6%) lesions
detected focal asymmetry and 1 (0.4%) global asymmetry were observed. The
other associated findings included skin thickening or retraction in 30 (11.9%)
lesions, architectural distortion in 61 (24.2%) lesions and nipple retraction in
16 (6.3%) lesions. Axillary node enlargement on mammograms was seen in 79
(31.3%) lesions. In some mammographic studies showed benign appearing
axillary nodes, but ultrasonography could detect the abnormalities as enlarged
nodes, loss of fatty hilum, a thickened cortex or a rounded shape.

In this study, there were 27 negative mammographic findings and abnormalities
were later detected by ultrasonography, which included 25 masses, 1 intraductal
mass and 1 focal duct change. All lesions were proven as cancer. Among these
negative mammograms, extremely dense breast tissues were seen in 16 lesions
(59.3%).

Ultrasonographic findings

There were 281 proven cancerous lesions in 278 patients who underwent an
ultrasound. Ultrasonographic findings are depicted in Table 5. In 265 (94.3%)
masses on the ultrasonography were 257 (91.5%) an irregular shape and 8 (2.8%)
an oval shape. We also found 9 (3.2%) intraductal lesions. The most common
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characteristics of masses were angular margins in 89 (31.7%) masses, followed
by indistinct margins in 71 (25.3%) masses. Most of the masses were non-parallel
orientations (253, 90%). The echogenicity of masses was hypoechogenicity in 198
(70.5%) masses, heterogeneous echogenicity in 69 (24.6%) masses, isoechogenicity
in 5 (1.8%) masses and complex cystic/solid in 2 (0.7%) masses.

Table 5. Ultrasonographic findings.

Characteristics (Total = 281 lesions) Number (%)

Mass

Intraductal lesion
No mass

Mass shape

- oval

- irregular

Mass orientation

- parallel

- not parallel

Mass margin

- circumscribed

- indistinct

- angular

- microlobulated

- spiculated

Mass echogenicity
- complex cystic/solid
- hypoechoic

- isoechoic

- heterogeneous

265 (94.3%)
9 (3.2%)
7 (2.5%)

8 (2.8%)
257 (91.5%)

12 (4.3%)
253 (90%)

5 (1.8%)
71 (25.3%)
89 (31.7%)
54 (19.2%)
46 (16.4%)

2 (0.7%)
198 (70.5%)
5 (1.8%)
69 (24.6%)

2 0 Volume XXV Number | JANUARY-APRIL 2024



Putto P., et al.
ASEAN J Radiol 2024; 25(1) : 8-30

Characteristics (Total = 281 lesions)
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Number (%)

Mass posterior feature
- no posterior feature
- enhancement

- shadowing

- combined
Vascularity

- absent

- internal vascularity
- vessels in rim
Calcification

- in mass

- outside of mass

- intraductal calcifications

Axillary lymphadenopathy

Duct changes

Architectural distortion

Skin thickening/retraction

Edema

210 (74.7%)
12 (4.3%)
42 (14.9%)
17 (6%)

76 (27%)
170 (60.5%)
35 (12.5%)

108 (38.4%)

8 (2.8%)
16 (5.7%)
92 (32.7%)
74 (26.3%)
29 (10.3%)
18 (6.4%)

3 (1.1%)
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Almost all of the masses were no posterior features, which were found in 210
(74.7%) masses, followed by posterior shadowing (42, 14.9%). The mass with
internal vascularity was the most frequently observed, at about 170 (60.5%)
lesions, followed by masses with vessels in the rim (35, 12.5%) and absent
vascularity (76, 27%). There were 108 (38.4%) masses with internal calcification,
16 (5.7%) intraductal calcification and the others were calcification outside of the
masses (8, 2.8%). Ultrasound was a useful modality to detect lesions, especially
in young patients with dense breasts, whose masses could be occulted on
mammograms (Figure 1 and Figure 2).

In this study, there was no statistically significant association between
ultrasonographic findings and molecular subtypes as demonstrated in Table 4.

Figure 1. Mammography of bilateral CC (A) and MLO (B) views of a 36-year-old
female presented with palpable multiple bilateral breast masses revealed extreme
density in both breasts, which may obscure small masses. There were a popcorn
calcification at LUOQ (white arrow) and a group of coarse heterogeneous
calcifications at the left lower mid part (arrowhead).
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Figure 2. Ultrasonography of both breasts of the same patient in Figure 1 showed
multiple varying sized masses in both breasts. Two irregular hypoechoic masses with
an angular margin at RUOQ and RUIQ, (A and B), respectively, high suspicion for
malignancy (BI-RADS 4C). A well-circumscribed round-shape hypoechoic mass at
LUOQ (C) and a well-circumscribed hypoechoic mass with internal macrocalcification
at the left upper mid part (D), likely degenerating fibroadenoma. Histopathology at
RUOQ and RUIQ masses revealed invasive ductal carcinoma with DCIS (luminal
A) (A and B).
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Discussion

Breast cancer in younger women or younger than 40 years old is challenging in
diagnosis and treatment. In this age group, there tends to be a late diagnosis, a
more aggressive tumor and a poor prognosis [3, 11-15]. The high percentage of
these patients presented with advanced stage breast cancer perhaps due to the
absence of a screening protocol for patients under the age of 40 years old. Moreover,
the diagnosis is challenging because of relatively denser breast parenchyma on
mammograms which could obscure the lesions [16].

The most common presentation in women under 40 years old in this study
was palpable masses (96.4%), which was similar to many previous studies.
Mammographic findings frequently found in our study were irregular masses
(77.8%), obscured margins (39.3%), followed by spiculated margins (17.9%), and
fine pleomorphic microcalcification (34.5%), were consistent with the findings
of previous studies [5, 14]. The most common ultrasonographic findings were
irregular shape masses (91.5%), angular margins (31.7%), hypoechogenicity
(70.5%), no posterior feature (74.7%) and internal vascularity (60.5%), which also
resemble prior studies [5, 13, 17]. Radiographic data was assessed according to
ACR BI-RADS 5th edition [10]. We found a majority of lesions (194, 69%) were
categorized as highly suggestive for malignancy (BI-RADS 5) in line with the
results of previous studies [11]. These radiographic findings of suggestive malignant
lesions were similar findings in older women.

Additionally, we found these patients were more likely to be diagnosed with stage
ITA (32.7%), similar to a prior study [6]. Nevertheless, 15 patients presented with
advanced stage cancer and 8 of them had multi-organ metastases (e.g., liver, lung,
bone, brain or lymph node). These patients represented a late diagnosis and a more
aggressive tumor in young women; thus, early detection and increase awareness of
breast cancer in this age group could be the principal management.
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According to association between mammographic findings and molecular
subtypes, in previous studies reported that significantly more spiculated masses
found in the luminal subtype and HER 2 overexpression subtype tumors
significantly correlated with the presence of calcifications [17]. Our study
also showed a statistically significant association between the presence of fine
pleomorphic microcalcification with luminal B and HER 2 overexpression subtypes
(p <0.01) in the agreement with the prior study [17]. We also found triple negative
and luminal A subtypes lesions were associated with masses without calcification,
similar to the previous study [13].

Additionally, the present study showed that triple negative, HER 2 overexpression
and luminal B subtypes were associated with obscured masses on mammography
(p 0.048), which was inconsistent with the previous study [17]. Irregular masses
were frequently in luminal B subtypes in this study, but did not show a statistically
significant association with molecular subtypes.

According to the association between ultrasonographic features and molecular
subtypes, Junwoo Kim et al. [13] revealed triple negative subtypes were
significantly found with a posterior enhancement compared with the other
molecular subtypes. Bullier B et al. [17] reported that triple negative cancers
significantly more often had a round-oval shape compared to other phenotypes
that were irregular and had circumscribed-microlobulated-indistinct margins
compared to luminal phenotypes that were angular or spiculated. In our study,
triple negative subtypes were predominant in masses with indistinct margins
(32.6%) which were the same as ones with microlubulated margins (32.6%).
This finding was similar to the prior study [17], but did not show a statistical
significance in association. Furthermore, we found most of all molecular subtype
lesions showed no posterior feature which disagrees with the previous study [13].
However, the molecular subtypes did not show a significant association with any
ultrasonographic findings in our study.
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Collins et al. [15] showed no significant differences in the molecular phenotype,
the tumor stage or the grade among the different age groups of young women.
Similarly, Eri¢ et al. [8] found no difference in cancer laterality in both younger
and older groups. In our study, the most common histological type was
mixed-type carcinoma (50.9%) and no-special type invasive ductal carcinoma
(40.6%), which resemble many prior studies [11, 14, 17-18]. Regarding the
molecular subtype, luminal B was the most common (30.6%), followed by luminal
A (22.1%) and HER 2 overexpression (20.6%), similar to Collins et al. reporting in
their large cohort study that luminal B type is the most prevalent (35%) in young
breast cancer patients compared to the general population. On the other hand,
some previous studies showed more prevalence of triple negative subtypes [4, 11-
12].

Mammography sensitivity is decreased in young women because of the higher
breast tissue density, which can obscure breast masses [5, 19]. Therefore,
ultrasonography is a useful initial modality for the diagnosis of breast cancer in
young age group because with more sensitivity [15] and reduced accumulation
of radiation in young women. In the current study, ultrasonography could detect
abnormalities in all patients, while we found mammographically missed
lesions in 27 patients (10.7%). Thus, we also agree with many studies before that
recommended ultrasonography as the primary diagnostic tool for young patients.

There were some limitations of this study because it had a retrospective design

and was a single center study. Further data collection should be taken into
consideration for further research.
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Conclusion

In this study, we found that the mass margins and suspicious calcification
morphology on mammography were significantly associated with molecular
subtypes, so it would be helpful for further clinical management in young
patients. For example, if mammographic findings of young patients with palpable
breast masses, showing irregular masses with obscured margins and internal fine
pleomorphic microcalcification, clinician could be planning the treatment for
the luminal B or HER 2-overexpression tumor which was associated with these
characteristics. However, the precision of cancer treatment was still based on
tissue diagnosis.
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