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[ Abstract] Background and purpose: Breast cancer is rare in young women under 30 years old, but in recent years breast

cancer patients have become younger and its incidence has increased year by year. The identification of early breast cancer
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immunohistochemical molecular subtypes can improve the treatment plan. The primary purpose of the present study was to analyze

the ultrasonography (US), digital mammography (DM) and digital breast tomosynthesis (DBT) features of breast cancer in very
young women (<30 years old) and the correlation with molecular subtypes. Methods: We performed a retrospective review of
imaging and pathological features of consecutive young women under 30 years old who were treated in the Affiliated Hospital of
Qingdao University and were diagnosed and histopathologically confirmed with breast cancer from Dec. 2013 to Jul. 2019. Three
imaging techniques were used to assess the features of the lesions. DM, DBT and US were available for 139 patients. The imaging
findings were evaluated according to the Breast Imaging Reporting and Data System (BI-RADS) lexicon. For mass lesions, the three
examination methods all evaluated the shape and margin. DM and DBT were used to evaluate the density of the mass, and US was
used to evaluate the echogenicity, posterior feature and vascularity. The morphology and distribution were evaluated for isolated
microcalcifications. The composition of mammary fibrous glands was evaluated according to BI-RADS lexicon. The molecular
subtypes were defined according to the 2015 revised St. Gallen International Expert Consensus Recommendation. There were four
molecular subtypes: luminal A, luminal B, HER2 enriched and triple-negative breast cancer (TNBC). Results: The lesions mostly
showed as a palpable mass (89.9%), clinical T, (50.4%), histological grade Il (58.3%), axillary lymph node metastasis (59.7%),
luminal B type (44.6%), and BI-RADS were mostly 4 or 5 categories. Irregular shapes were the most common imaging features
(P<0.001). In all examination, the luminal A type and TNBC type were mostly shown as mass alone lesions, luminal B was more
common mass with microcalcification, and HER2 enriched type was mostly shown with microcalcifications alone lesions (£<0.001).
Using both DM and DBT, negative diagnosis was more common in luminal A type tumors (P<0.001). For mass lesion, the most
common findings on DM were indistinct margins (71.9%), whereas DBT detected spiculated margins (51.8%) which were related to
luminal A type and luminal B type tumors (P<0.01). Benign morphological features on imaging may be correlated with TNBC type
tumors, such as an oval or round shape (P<0.001) and circumscribed margin (P<0.01). The HER2 enriched type and TNBC type
were larger than the luminal A type and luminal B type in the mass lesions (P=0.003). Conclusion: Some imaging features of breast
cancer in young women <30 years old can be used to predict certain tumor molecular subtypes. The cancer detection rate of DBT
was higher than that of DM, which has a wide application value for young women with dense breasts.

[ Key words ] Breast cancer; Mammography; Tomosynthesis; Ultrasonography; Molecular subtype; Pathology
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Tab.1 Clinicopathological features of breast cancer in young women (<30 years) according to molecular subtypes
[n(%)]

Item TNBC (N=26) HER2 enriched (V=20)  Luminal A (N=31)  Luminal B (N=62) P value
Mean tumor size d/cm F+s 4.04 +2.80 3.99+2.88 2.15+1.34 2.93+1.52 0.003""
Mean microcalcification size d/em %5 6.15+5.44 3.48 +3.42 5.23+4.69 4.72£3.60 0.829™"
Histologic type 0.199°

IDC 21 (80.8) 15 (75.0) 22 (70.9) 51(82.2)

DCIS 2(7.7) 5(25.0) 7(22.6) 5(8.1)

Other 3(11.5) 0(0.0) 2(6.5) 6(9.7)
T stage 0.001"

T, 5(19.2) 8 (40.0) 19 (61.3) 20(32.3)

T, 15(57.7) 8 (40.0) 8(25.8) 39 (62.9)

T, 6(23.1) 4(20.0) 4(12.9) 3(4.8)
Tumor grade <0.001"

I 0(0.0) 0(0.0) 9(29.0) 1(1.6)

I 9(34.6) 10 (50.0) 21 (67.7) 41 (66.1)

I 17 (65.4) 10 (50.0) 1(3.3) 20(32.3)
Axillary lymph node metastasis” 0.146"

Negative 10 (38.5) 7(35.0) 8(25.8) 31 (50.0)

Positive 16 (61.5) 13 (65.0) 23(74.2) 31 (50.0)

Adjusted residuals appeared in parentheses below observed frequencies;

metastasis was the pathological result

2.2 HGFRME
221 B

M AR AR IE L2, B T A
JAE (100.0% ) , HLaifh AR (56.8%,
79/139 ) B Mo XFFMHUREAE, SR LA
FIE (70.4% ) , fKEIS (60.0% ) , HZAEH
(320%) , JEHrmIAETCHAE (36.8% ) , PRI
= (89.9% ) , BIERADS/ME A5 (424% )
2.22 DM#=DBT

DMAIDBT AR # R L33 . DBTH: i 74
iR AE , YRR AR, FRATTE A

" Fisher's exact test; : y” test;  : One-way ANOVA; *: Axillary lymph node

I R i 2 5 B RIFE R I HOR AR o i He 45 4k Y
S Y UL (DM 36.0%, 50/139; DBT:
41.7%, 58/139) . 7EDMH', 12.2% (17/139)
S AR S BAME, MZEDBTH, 5.0% (7/139) &
BPE, Forhads],  ph 0 B S o A G 3550 %8 3 i
THA (K1) . /DM, DBT, JiHefEAs
R LB RANIE (77.1%, 75.0% ) Fl
SR (52.1%, 50.9% ) . fEDMH,
BRI Z (71.9% ) & 0L, T7EDBTH & il
Ne (51.8%) &&E W, BHZHETMHRKRE
(76.5%) o XFFroaigsibpas (E2) , i i
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Tab. 2 Ultrasonography features of breast cancer in young women (<30 years) according to molecular subtypes

[n(%) ]
Feature TNBC (N=26) HE}ti,jg‘g;hed L‘(‘]r\,“:‘gall)A Luminal B (N=62) P value
Abnormality”® <0.001"
Mass only 19 (73.1) 10 (50.0) 28 (90.3) 22 (35.5)
Mass with microcalcifications 6(23.1) 5(25.0) 2 (6.5) 33 (53.2)
Intraductal calcifications 1(3.8) 5(25.0) 1(3.2) 7(11.3)
Shape” <0.001"
Oval/round 18 (72.0) 4(26.7) 9(30.0) 6(10.9)
Irregular 7 (28.0) 11 (73.3) 21 (70.0) 49 (89.1)
Margin® 0.002"
Circumscribed 9 (36.0) 0(0.0) 2(6.7) 2(3.6)
Indistinct 7 (28.0) 5(33.4) 9(30.0) 19 (34.5)
Microlobulated 4(16.0) 2(13.3) 3(10.0) 3(5.5
Spiculated 1 (4.0) 2(13.3) 10 (33.3) 9(16.4)
Angular 4 (16.0) 6 (40.0) 6(20.0) 22 (40.0)
Echogenicity” 0.05"
Hypoechoic 12 (48.0) 9 (60.0) 24 (80.0) 30 (54.5)
Heterogenous 10 (40.0) 6(30.0) 5(16.7) 24 (43.6)
Complex cystic and solid 3(12.0) 0(0.0) 1(3.3) 1(1.9)
Posterior feature” 0.078"
No 8(32.0) 6 (40.0) 12 (40.0) 20 (36.4)
Enhancement 13 (52.0) 6 (40.0) 6(20.0) 11 (20.0)
Shadowing 3(12.0) 2(13.3) 8(26.7) 21(38.2)
Combined 1(4.0) 1(6.7) 4(13.3) 3(54)
Vascularity 0.299"
Absent 2(7.7) 0(0.0) 2(6.5) 0(0.0)
Internal 22 (84.6) 18 (90.0) 27 (87.0) 58(93.5)
Rim 2(7.7) 2(10.0) 2(6.5) 4(6.5)
Axillary lymph node 0.086"
Negative 9 (34.6) 10 (50.0) 21 (67.7) 29 (46.8)
Positive 17 (65.4) 10 (50.0) 10 (32.3) 33(53.2)
BI-RADS category 0.008"
Cda 1(3.8) 1(5.0) 309.7) 1(1.6)
C4b 14 (53.8) 7(35.0) 7(22.6) 11(17.7)
Céc 4(154) 8(40.0) 7(22.6) 16 (25.8)
C5 7(26.9) 4(20.0) 14 (45.2) 34 (54.8)

Adjusted residuals appear in parentheses below observed frequencies; : Fisher's exact test; " : y* test; “: Including mass only and mass with
microcalcifications
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Tab.3 DM and DBT features of breast cancer in young women (<30 years) according to molecular subtypes
TNBC n (%) HER?2 enriched 7 (%) Luminal A n (%) Luminal B n (%) P value
Feature DM DBT DM DBT DM DBT DM DBT DM DBT
Breast density 0.618"
a,b 4(15.4) 1(5.0) 2(6.5) 5(8.1)
c.d 22 (84.6) 19 (95.0) 29 (93.5) 57(91.9)
Abnormality <0.001"  <0.001"
No abnormality 138  0(0.0) 1(5.0) 1(5.0) 11(35.5)  6(19.4) 465  0(0.0)
Mass only 15(57.7) 16(61.5) 5(25.0) 5(25.0) 13(41.9) 18(58.1) 13(21.0) 15(29.0)
M;‘fisc;zg;ciﬁcaﬁom 7(269) 8(14.5)  8(40.0) 9(45.0)  4(129) 4(129)  31(50.0) 37 (54.8)
Nggf;calciﬁcam’ns 3(1L5)  2(7.7)  6(30.0)  5(25.0)  3(97) 397  14(22.6) 10(16.1)
Shape (for mass) <0.001"  <0.001"
Oval/round 14(63.6) 17(70.8)  0(0.0) 0 (0.0) 3(17.6)  5(22.7) 5(11.4)  6(11.5)
Irregular 8(36.4) 7(29.2) 13(100.0) 14(100.0) 14(82.4) 17(77.3) 39 (88.6) 46 (88.5)
Margin (for mass) 0.009  0.003
Circumscribed 50227  5(20.8) 0(0.0) 0 (0.0) 1(5.9) 2(9.1) 123) 2.8
Indistinct 16(72.7)  4(16.7)  12(92.3)  7(50.0) 9(529) 4(182)  32(727) 9(17.3)
Microlobulated 1(45) 8(33.3) 0(0.0)  4(286) 1(5.9) 2(9.1) 2045 7135
Spiculated 0(0.0) 7(29.2) 1(77)  3(214) 6(353) 14(63.6)  9(20.5) 34(65.4)
Density (for mass) 0.112"  0.059”
Iso 6(272) 7(292) 6(462) 6(429)  11(647) 15(682) 23(523) 27(51.9)
Hyper 16(72.7) 17(70.8)  7(53.8)  8(57.1) 6(353) 7(31.8)  21(47.7) 25(48.1)
Stlilaigfo(clerciﬁcations) 0857 0910°
Amorphous 0(0.0)  0(0.0) 1(16.7)  0(0.0) 0 (0.0) 0(0.0) 1(7.1)  0(0.0)
Fine pleomorphic
or coarse 2(66.7) 1(50.0) 2(333) 2(40.0)  2(66.7)  2(66.7) 5(357)  4(40.0)
heterogeneous
F ;‘;Z;;‘f;rgor linear 1 3330 1(500)  3(500) 3(60.0) 1(333) 1(333)  8(57.1) 6(60.0)
D;tirclfsct;?;fgi(:tions) 0.992° 0.709°
Diffuse 1(333) 1(50.0) 1(167)  1(20.0) 0 (0.0) 0(0.0) 1(7.1)  1(10.0)
Regional 0(0.0)  0(0.0) 1(16.7)  0(0.0) 0 (0.0) 0(0.0) 2(143)  2(20.0)
Grouped 1(333) 1(50.0) 2(333) 1(20.0) 2(66.7) 2(66.7)  6(429) 2(20.0)
Linear/segmental 1(333)  0(0.0) 2(333)  3(60.0) 1333)  1(333) 5357 5(50.0)
Axillary lymph node 0.092”
Positive 8 (30.8) 4(20.0) 14 (45.2) 30 (48.4)
Negative 18 (69.2) 16 (60.0) 17 (54.8) 32(51.6)
BI-RADS category <0.001"  0.001"
2 138  0(0.0) 1(5.0) 1(5.0) 11(35.5)  6(19.4) 465  0(0.0)
C4a 6(23.1) 3(11.5) 1(5.0) 0 (0.0) 3(9.7) 3(9.7) 6097 2032
C4b 13(50.0) 8(30.8) 10(50.0) 5(25.0) 11(355) 6(194)  19(30.6) 7(11.3)
Céc 5(192) 9(34.6) 5(25.0)  6(30.0) 132)  5(16.1)  14(22.6) 16(25.8)
Cs 138) 6(23.1) 3(150) 8(40.0) 5(16.1) 11(35.5) 19(30.6) 37(59.7)

Adjusted residuals appeared in parentheses below observed frequencies; “: Fisher's exact test; " : y* test; DBT: Digital breast tomosynthesis; DM:

Digital mammography
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E1 sELM, 30%, luminal BERUZLARE
Fig. 1 A 30-year-old young female patient with luminal B type
breast cancer

A: Digital mammography (DM) did not show the lesions; B: Digital
breast tomosynthesis (DBT) showed two lesions both were irregular,
iso-density with spiculated margins, and microcalcifications within one
of the lesions; C: Ultrasound showed that both lesions were irregular,
hypoechoic with spiculated and angled margins, no change in posterior
feature, and rich internal vascularity

B2 ZEXME, 26%, HER2ERIARFLIRE
Fig.2 A 26-year-old young female patient with HER2 enriched

breast cancer

A, B: Digital mammography (DM) and digital breast tomosynthesis
(DBT) showed fine linear or fine pleomorphic calcifications with
segmental distribution; C: Ultrasound showed intraductal calcifications

2.3 SHFIEESIFKFE. FEFFMENXER
Luminal B Z[ AR £ Ml R T,
(P=0.001) ; FE3F(ZHH, luminal BREIZLAR
I B SRR I B AR A5 AL AR 42 ( P<0.001 )
AHIIE (P<0.001) 5 FEAEAEIG ST, My
Wil Z W ff (P=0.002) ; fEDBTH, ZILE
Hilih % (P=0.003) ., Luminal ABIF| R 6
HZMIGERT HH (P=0.001) , DIMAALIH T 9%
(P<0.001) 5 FE3Fh RG34 2 5t B ai i o
A (P<0.001) ; fEDMAIDBT, 2W h LS
S DL Fluminal ARVEL AR (P<0.001) ; 7F

A AIDM, B2 WEH (. P=0.002;
DM: P=0.009; [K3) . HER2: £ kM7 4G
& B i A5 7 (P<0.001) ; fEDMAI
DBTH, ML B RHMIE (P<0.001) ; 7£
DBTH AR i1 2k Z ik ( P=0.003) . TNBCHE £
B A MY (P<0.001) , 2R N
gl e (P<0.001) , 7E3FPEGKE T L
FUHHEMEREES (K4) , EMREE KR
& (P<0.001) , WZiEH (8. P=0.002;
DM. DBT: P<0.001) ., TNBCFIHER2;$ %k
TR0 2 B 9 1) P B 95 28 K /N K Fluminal AT
luminal BEUFLARIE (P=0.003) .

3 BELM, 28%, luminal ARIZLERIE
Fig.3 A 28-year-old young female patient with luminal A breast
cancer

A, B: Digital mammography (DM) and digital breast tomosynthesis
(DBT) showed the lesion was irregular, iso-density with spiculated
margins (that was more obvious in DBT); C: Ultrasound showed the
lesion was irregular, hypoechoic with spiculated margins, no change in
posterior feature, and vascularity in rim

B4 BEXM, 29%, TNBC
Fig. 4 A 29-year-old young female patient with TNBC

A, B: DM and DBT showed the lesion was irregular, hyper-density
with part of indistinct margin (DBT showed circumscribed margin of
the lesion); C: Ultrasound showed the lesion was oval, hypoechoic
with lobulated and circumscribed margins, and had enhanced posterior
feature and rich internal vascularity
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