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Predictive value of breast cancer related parameters combined
with positive axillary lymphnode ultrasound features for
lymphnode metastasis burden

CHANG Qiankun', WU Wenying', BAI Chungiang', DING Zhichao®, WANG Weifang®, .LIU Minghan*
(1. Department of Ultrasonic Diagnosis, Affiliated Hospital, Chengde Medical University, Chengde
067020, Chinaj;2. Department of Radiology, Central Hospital, Chengde City, Hebei Province, Chengde
067024, China;3. Department of Ultrasonic Diagnosis, Central Hospital, Chengde City, Hebei Province,
Chengde 067024, China;4. Functional Department , Traditional Chinese Medicine Hospital, Chengde
City, Hebei Province, Chengde 067032, China)

ABSTRACT Objective: To analyze the breast cancer-related parameters and the ultrasonic features of
positive axillary lymph nodes, to discuss the risk factors for axillary lymphnode metastatic burden, and to
provide basis for preoperative evaluation of breast cancer patients. Methods: The ultrasonic and
clinicopathological data of 574 breast cancer patients with axillary lymph node metastasis confirmed by
surgery and pathology were retrospectively analyzed. According to the status of axillary lymphnode
metastasis, the patients were divided into low nodal burden (LNB) group (2=283) and high nodal burden
(HNB) group (#=291). The affected side, tumor quadrant, distance to skin, maximum diameter, internal
echogenicity, shape, margin, calcification, blood supply, posterior echo, lymphnode long diameter,
lymphnode short diameter, lymphnode aspect ratio, number of suspicious metastases, intranodal blood
supply, lymphnode hilum morphology, age, pathological type, histological grade, molecular subtype, and
the expressions of estrogen receptor (ER), progesterone receptor (PR), Ki-67, human epidermal growth
factor receptor 2 (HER2) , and P53 were compared between two groups. Logistic regression was used to
analyze the risk factors for axillary lymph node metastatic burden in the breast cancer patients; receiver
operating characteristic (ROC) curve and area under the curve (AUC) were used to evaluate the predictive
value. Results: The univariate analysis results showed that there were statistically significant differences in
tumor quadrant, distance to skin, molecular subtype, HERZ2 positive expression, lymphnode long
diameter, lymph node short diameter, lymph node aspect ratio, number of suspicious metastases, and
lymphnode hilum morphology between two groups (P<C0.05). The multivariate Logistic regression
analysis results showed that tumor located in the upper outer quadrant (OR=0. 648, P=0.021), distance to
skin <<5 mm (OR=0. 283, P==0. 016), Luminal A (OR=1. 564, P=0. 044), lymphnode long diameter =
20 mm (OR=2. 050, P<C0.01), lymphnode short diameter ==8. 6 mm (OR=2.430, P<C0.01), lymph
node aspect ratio <<2 (OR=1.585, P<C0.01), and indistinct lymphnode hilum structure (OR=2.092,
P<<0.01) were the independent risk factors for axillary lymphnode metastatic burden. The ROC curve
analysis results showed that compared with the ultrasonic features of positive axillary lymph nodes, the
AUC of the combination of breast cancer-related parameters and ultrasonic features of positive axillary
lymphnodes was larger (Z=2.72, P=0.006 5), and it had higher predictive value for axillary lymphnode
metastatic burden. Conclusion: The tumor quadrant, distance to skin, molecular subtype, lymphnode
long diameter, lymph node short diameter, lymphnode aspect ratio, and lymphnode hilum structure are the
independent risk factors for axillary lymphnode metastatic burden, and they have certain predictive value for
axillary lymphnode metastatic burden.

KEYWORDS DBreast neoplasms; Lymphnodes; Lymphnode metastatic burden; Ultrasonic features ;
Clinicopathology
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Tab.1 Relationships between ultrasound characteristics and axillary lymphnode burden in breast cancer positive axillary lymphnode

[n(3/%)]
Variable n LNB (n=283) HNB (n=291) x P
Affected side
Left 305 151(49.5) 154(50.5)
0.011 0.917
Right 269 132(49.1) 137(50.9)
Quadrant
Upper outer 339 149(43.9) 190(56.1)
Outer lower 106 59(55.6) 47(44.4)
10.580 0.014
Upper inner 97 54(55.6) 43(44.4)
Inner lower 32 21(65.6) 11(34.4)
Distance from the surface (mm)
<5 271 141(52.0) 130(48.0)
5—10 268 134(50.0) 134(50.0) 10.651 0.005
>10 35 8(22.8) 27(77.2)
Maximum diameter (mm)
<2 191 105(54.9) 86(45.1)
3.683 0.055
2—5 383 178(46.4) 205(53.6)
Internal echo
Uniform 283 151(53.3) 132(46.7)
) 3.670 0.055
Nonuniform 291 132(45.3) 159(54.7)
Morphology
Regular 68 34(50.0) 34(50.0)
0.015 0.903
Trregular 506 249(49.2) 257(50.8)
Boundary
Clear 247 132(53.4) 115(46.6)
2.970 0.085
Unclear 327 151(46.2) 176(53.8)
Calcification
Yes 375 189(50.4) 186(49.6)
0.521 0.471
No 199 94(47.2) 105(52.8)
Posterior echo
Unchanged 311 156(50.2) 155(49.8)
Enhance 37 22(59.4) 15(40.6) 2.349 0.309
Decay 226 105(46.4) 121(53.6)
Blood supply
Poor 238 119(50.0) 119(50.0)
0.079 0.779
Rich 336 164(48.8) 172(51.2)
Lymphnode longitudinal diameter (mm)
<20 370 207(55.9) 163(44.1)
18.379 <20.01
=20 204 76(37.2) 128(62.8)
Short diameter of lymphnode (mm)
8.6 264 161(60.9) 103(39.1)
26.688 <20.01
=8.6 310 122(39.3) 188(60.7)
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Variable n LNB (n=283) HNB (n=291) X P
Lymphnode aspect ratio
<2 247 138(55.8) 109(44.2)
7.481 0.006
=2 327 145(44.3) 182(55.7)
Suspicious transfer quantity
<3 67 42(62.6) 25(37.4)
5.436 0.020
=3 507 241(47.5) 266(52.5)
Blood supply within lymphnode
Poor 293 152(51.8) 141(48.2)
1.586 0.208
Rich 281 131(46.6) 150(53.4)
Lymph node portal
Clear 287 170(59.2) 117(40.8)
Unclear 97 31(31.9) 66(68.1) 25.868 <0.01
Disappear 190 82(43.1) 108(56.9)
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Tab. 2 Relationships between clinicopathological parameters and axillary lymphnode metastasis burden of breast cancer [n(7/% )]

9

Variable n LNB (n=283) HNB (n=291) X P
Age (year)
<55 355 183(51.5) 172(48.5)
1.878 0.171
=>55 219 100(45.6) 119(54.4)
Menstruation
Menopause 259 120(46.3) 139(53.7)
1.667 0.197
Normal 315 163(51.7) 152(48.3)

Pathological type

Invasive ductal carcinoma 532 265(49.8) 267(50.2)
Invasive lobular carcinoma 19 5(26.3) 14(73.7)
4.875 0.181
Special type cancer 20 11(55.0) 9(45.0)
Ductal carcinoma in situ 3 2(66.7) 1(33.3)
Histological grade
I 7 3(42.8) 4(57.2)
Il 538 263(48.8) 275(51.2) 1.161 0.560
Il 29 17(58.6) 12(41.4)
Molecular classification
Luminal A 237 136(57.3) 101(42.7)
Luminal B 186 81(43.5) 105(56.5)
11.562 0.009
HER?2 enriched 78 31(39.7) 47(60.3)
Triple negative breast cancer 73 35(47.9) 38(52.1)
ER
Positive 422 215(50.9) 207(49.1)
1.725 0.189
Negative 152 68(44.7) 84(55.3)
PR
Positive 362 187(51.6) 175(48.4)
2.174 0.140
Negative 212 96(45.2) 116(54.8)
Ki-67 (%)
<14 78 43(55.1) 35(44.9)
1.225 0.268

=14 496 240(48.3) 256(51.7)
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Variable n LNB (n=283) HNB (n=291) e P
HER2

Positive 185 75(40.5) 110(59.5) ,

Negative 389 208(53.4) 181(46.6) 5350 0008
P53

Positive 170 77(45.2) 93(54.8) _

Negative 404 206(50.9) 198(49.1) 1098 02w
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BI b 95 60 T4 B 2 BR . BRIk BB B <<5 mm.
Luminal A B | # 45 K42 =20 mm . #EE5E

B =>8.6 mm., MEEEHPRE L2 KL TTIES
AN T BT 2 R bR B & FE RS B B A ST e B TR E
L4,

A: A solid mass in upper outer quadrant of right breast, irregular shape, uneven edges, ultrasound classification BI-RADS class 4c;

B:Multiple enlarged lymph nodes in right axilla, disappearance of lymphnode hilum morphology, aspect ratio<2(LN: Lymphnode).

B 1 AL A RS M E S E R

Fig. 1 Ultrasound images of right breast mass and right axillary lymphnodes
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Tab.3 Independent variable and dependent variable
assignments
Variable Assignment

Dependent variable 0=LNB group; 1=HNDB group
Independent variables
Quadrant 0=Upper outer;
1=Non upper outer
0=<5mm; l1==5mm
0=<20 mm; 1==20 mm
0=<8.6 mm; 1==>8.6 mm
0=<2; 1==2
0=Clear; 1=Unclear

O=Luminal A ; 1=0ther

Distance from surface

Lymph node longitudinal diameter
Short diameter of lymphnode
Lymph node aspect ratio
Lymphnode portal

Molecular typing

HER2 0=Positive; 1=Negative

2.3 MEHRCLERS { AN ROC # LA AUCE
55 W 5 bk 45 BHPE R R R E (AUC {H R 0. 695)
Pbas, L MR g AH OC 2 8006 A WSS Ik B 45 BH
FEAE A AUC fE (0.736) & Kk (Z=2.72, P=
0.006 5), & W ZL 95 AH 5 2 B0 6 RS bk 12 45 FH
P R AR R bk L 5 B B A 1 T A B
o WA 2,
3 it i
HF ACOSOG 72011 B 56 25 3, 3¢ [ [§ 57 25
G E W%
network, NCCN) #58 * #fE# X T T1-T2 I /i vy
Mg 1~2 MO PEHE Z R AL F R IR 5 %2 25
YT R R FL IR 9 AR E AT R AT ALND. iR ik
(R NN B 2 1 = R [ sy aa e N 4

(National comprehensive cancer
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Tab.4 Logistic regression analysis of axillary lymphnodal metastasis burden in breast cancer

] 95%CI
Factor B SE Waldy” OR Lower limit _ Upper it P
Quadrant —0.435 0.188 5.329 0.648 0.448 0.937 0.021
Distance from the surface —1.263 0.444 8.326 0.283 0.118 0.676 0.016
Molecular typing 0.447 0.222 4.068 1.564 1.013 2.415 0.044
HER2 —0.324 0.236 1.888 0.724 0.456 1.148 0.169
Lymphnode longitudinal diameter 0.718 0.192 14.053 2.050 1.409 2.984 <<0.01
Short diameter of lymphnode 0.888 0.185 23.124 2.430 1.692 3.490 <20.01
Lymphnode aspect ratio 0.461 0.185 6.196 1.585 1.103 2.279 0.013
Lymphnode portal 0.783 0.184 16.181 2.092 1.460 2.998 <20.01
:g}m:;);?;fg:teriﬁcs A X e b ge Ko L B AR R fRe 9% R N 3 AR BT
— Reference line B R Pk I O R B LR ) 25 2
1.0 mc/f, I, TG i X B L AR A R RS
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0.8 A 2 T e 55 bk O 285 5 B AT R S B PR 26, T R S
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I hK L 45 4 7 PR B4R AT B9 ROC 2% WETEAF 98 ) 22 4 b 2L B i 5 R AE 5 e

Fig. 2 ROC curves of breast cancer related parameters
combined with positive features of axillary lymphnode
ultrasound and positive features of axillary lymphnode

ultrasound
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