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Abstract
Breast cancer has become the most common malignant tumor in the world. Axillary lymph nodes
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are the most common metastatic site for breast cancer metastasis. Accurate assessment of the
metastasis status of axillary lymph node is of great significance for breast cancer patients’
TNM staging, individualized adjuvant treatment plan formulation and prognostic judgment.
Diffusion weighted imaging (DWI) is currently the only functional imaging technique that can
non-invasively observe the microscopic movement of water molecules in the living body. DWI has
obvious advantages in the diagnosis of lymph node metastasis of breast cancer. This article re-
views the application value of DWI in the qualitative diagnosis of axillary lymph node metastasis
of breast cancer.
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1. 51§

ARARE [ s R TE LA R AT PR 5T 4 B RE 4t 1 41 35 (https://gco.iare.fr), L PEFL e ol it . %
N2 BRIEE RO 2 — e, AE R, UM BT R ) e B DU AL, LR U PRI AR A
R[] [2] [3]o MRS IR 45 A2 FL M fe W WL RE B AL, T3 b DS 25 S R RS PR U it el L s
TNM 738 MBI TT 77 S0 K I FI W5 BT B EAME 4] H AT bk 455 1 )5 8 B4 2RAT)
FEIGIR AT & ik L B M S bn e, (X FAREAOMM, KRG BBOKM KA HR 7.2%F] 28.0%, I
BAFAENS VRS AN 55 XU, e | B AR A7 PR [5]. DAL, el dad ARl JC 81 - Batai v At i s
TR EL SR ZS BN I JIIE T — KA A RE LR 1% (magnetic resonance imaging, MRI) H i &4 &2 MH T
GRS FL IR, MRI BHTEARS . PR m W e R SR s B FLIR MRI P4 AT W2 5
MEERIES. g, JFEHKS, B4R, —BRA RS REHET 10 mm oA EH, (HhE
EWFRIRN, BEFH A, FUEBRE MO R RS S5H RN BT A SGVE[6]. MESERY Hom
B4 (diffusion weighted imaging, DWI1)/2 H FififE— BEMLEE A4 K 731 oWz sh i o QP E D g B A
3 5 WL B & B (apparent diffusion coefficient, ADC){i ml g kAt 2 8204, DWI 8 E FL IR
I bk 25 e R 2 Wb B AR KA 7] ASCREAN- 28 DWI (15 2], 0k F7E LI IR s ik R 45 e #
TR FE 32 8 7 LSRR

2.DWI EXFEEESH

DWI i Jti N7 U 5 37 51 S MR 55 3 I A AR AG I AL 3 oK 70 7 IR BOREFEE S AT S IBRA
LA S AT A A A (K R . DWISRF SRR BRI, A5 Sy = Soexp™, b /2 MRI FIF
BRI (gradient factor), BA1y s/mm?, Sy So 43 IFR b AN ER b {H N 0 AR IS 558,
R 2 M b (ERI RT3 ADC 18, 47 mm*s. ADC {2 DWI HH T & RE A b {5 F K> F
OSSR EEANE B 28, HEFOK T I B2 BOBITE, W DWI EHE L SR M5 5 e, 1M
HAN. ADC fEBIR. FEF b ENIHIR, DWI BRI GREUBCER R, SRAUZ IR AR AR SV SR AR # ) 1R
HZ 1) Box LEFERE OR8] Rt AN R ARG H AN AL RS AN R I HZUE DWI BRI SR A IR R ZE R
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ADC {E B2 A8, SR TERAR R 3L BT 0 A 25 P VP 2 8% 1 97 M TE B VP4 T B 9] [10].
3. DWI IR E K BEH BT ENARER

ARG, K2 40%M e S & s OF S kR 4 [11], 1 B ardEse. &, CT EM
MRI 545 S5 52 A8 A0 70 L e MR 3 bk B2 46 R PP AR FRTE RS 2 2 T, BEAE 2 DO R 530 AR E A
B WA L 5 S A ) TR B, AFL G BE R G AN BRI [12] o SRTIBEE W TE TR N, R I LI il 3 oA L 5
PSR A LT RS, AN AN RE S SR BLANB200AE, 5 (0995 B AL SIZ (0 A R P vpk £ 4%
HAMPTLMRAN, 1A BB RS WA — G ##[6] [13] [14]. JEHAWIIRY, DWI ZoRitk
EL 25 (UG HE 6 ATA 2] 100% [15], $&7RTE AR BUMKEL 45 7T, DWI L L MRI P A A B EE A L%, X &
T DWI BE Bk g — Rk EE(E S, 1 ADCAE WA A F 2 57 .

3.1. ADC HEFLIREREHEERISEHHE

S DWI SRk BB 0T % ¥ MRI, {2 DWI g FHBIENHSERBIERE S R mES, S
gl DWI EUG BT R P 5 R A Mk 5 S B2 A7 — 2 HOREFE,  ADC i mI S 441
ZUNE BT, R R RARYER 45 (0 02 Wy b B R L [16], ASE B U R e R b T A
LR MR 451072 ADC (HAFIE & Gl 2 5. W1 Razek [17]%} 37 191 L5 H 2 11 65 /M &5 ik
ELEE T RIS PRI T, 45 SR BB R MR IR 5 TR L 45 1) T2 ADC {4 79(1.08 £ 0.21) x 107 mm?/s, JEFEHE
WRELEE (152 ADC {E49(1.58 £ 0.14) x 107> mm?/s, & [F12RAFES %2 7 (P <0.001), A 1.3x107°
mm?/s 15 X S R It R RL R PRI 3 R 2 45 19 ADC BIME RS, SR BESE R, 2WuEriZ% ) 95.6%,
N 93%, FE N 100%, BHYETNAE Y 100%, FHETIUAE Y 87.5%, Hh4: T AN 0.974. 1 A%
5K > 0.6 fENSWibrdERT, RESE SRR 08 100%F1 85.7%. Yamaguchi 55 [18] 1 1 45
FAEIR, ML AR Ik A 1) ADC HAATE R E ST 2 7P < 0.001), MM ELER
P15 ADC {9 0.746 x 10°° mm?/s, FEHEFEPER 451K 15 ADC {4 1.033 x 10 mm?%s, LA 0.852 x 10°°
mm?/s Ayt tE ADC BRI, DX 235 B M R R 1k R 3 7k 5 468 (ARt R 5 43591y 859011 81% . 2
PREF[19]%F 54 151 7L s 53 1) 72 MO R Mk B 45 R 61 M R s 7 1k 16 AR Ak L 3R 47 T WF 9T, B DWI
2 W7 LRI I 5 b S B R T BURR S . 20 TN 81.94%. 83.61%, AL R s o7 484 A= vk L 45
)31 ADC {143 515(0.98 + 0.12) x 10 mm?/s. (1.33 £0.16) x 10 mm?%s, HZEREEH S E (P <
0.05), L 1.12 x 107 mm?s A ADC BIfERT, %5 R MR R 1k i 38 A= ok L 4 PO SRR RE L i S E AR
AUC 435l 85.32%. 83.17%- 0.912. X T ADC {E [ K /INBGRT R 4n i 25 15, LRI 5 78 PRI 2
S5 N R T R RS IR L E, (Rt ADC fE BEAR, DWI U5 w15 5 (5 H i I8 i T ADC
AR I B B B R X P20 1 1 TE 48— Ao, VAR5 [20]%F 51 19112 LI B 5 1) 74 AN R IR S kR g3k 4T T
WFFE, 43 A 9k B 45 ) #24A& ADC {E (ADCH) A= ADC {E(ADCp), 45 R, HRE MM E 45K ADC,
ADCp {7351 75(0.72 £ 0.19) x 10 mm?s. (0.73 = 0.24) x 103 mm?%s, FEFEMVEME 45 ADCt. ADCp
B2 %124 1.40 £ 0.32) x 10 mm%s. (1.41 £0.39) x 10 ° mm?s, ADCt. ADCp {H 7 P 4LIa] 1 2 5 45 By
Gt 7% (P < 0.05). ADCt 14 1.045 x 10 mm?%s. ADCp 1/ 1.053 x 10°° mm?/s 2 ki BI{E I, %5
LR 3 R L A T % () R AR e 1 R 53 1) O 94.55%,92.73% . 93.24% H11 89.47%..84.21%.
90.54%. #£7~ ADCt. ADCp fH¥H BT 7L &= ik 45 A i ) S iz,  H ADCt 2 W akise
W . EEVN, BT BRIEN TR, MO REeEZ R, A E—e X
IEH &G54, ADCt HERf L T kLS5 LU AR 17K 0 T BB, 1 ADCp A2 X BNk L 45 R Bl SZ R
$oe I S DX 3 (B 5 T BB A B8 I DX S0) R /K o0 74 BB DL S ik, — 3 AN P A LB 4
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3.2. b (EMHEALREREHEERSEINME

BRI AR, KB IEME LT ADC (HIK T AR MM eSS, (2 ADC {8 1B 1
TG —hriE, ASE PR FCR F T REAN R, AR SR T A FEM b B 1HE ADC B A 2K[9]. i@ H 3KE ADC
K&/ FERH 2 NRFEM b, H b EMZERK, SFEEHEIE, WEELN b EA 5= ADC HINEK
AEBTE . SRT, MRI HK o F R BUBURERE S b E RN, EUR(EME L R L E S TR, sl
=AY, HEGER S BIEURO A LT, Bk, 253 WIE b ENBUERE S 2]
FEAERA ) ADC {EEEAT FL RN 55 bk 0 485 S ) 5 TR Al T A OGRIE 7 o DR IS [21]%6F 18 45 7L et 8 5 1 31 4K
FERVEIR B RS 45 HEAT T WFST, &P b {89 500, 800, 1000. 1500 A1 2000 s/mm? i, #E# IR 55 bk (2 45
fi°F- ¥ ADC {53 7)°5(1.18 + 0.30) x 10> mm%s. (0.95 £ 0.27) x 10> mm?s. (0.79 £ 0.27) x 10" mm?/s Al
(0.52 £ 0.17) x 10> mm?/s, RIL RSV I 55 bk EEL.45 (1045 ADC i BE# b (EE Ik o {5 B {545 1 L (SNR)
BE bl ETHMIERSE R, 24 bl > 1000 s’mm? i, SNR R3] 10 AR, Hr#0#kE 45 ADC 5%
T, R, 20 LR IR S R R A5 A2 1 DWI KSR (8 B0 b {5 A T 1000 s/mm?. [ SR HESE [22] %t
61 ULk L5 A 35 MARFE R A (AT T 09T, S5 RRIFER ML . SRR g m)
“F-14 ADC B AE b = 400 s/mm? I 43 51 25(1.070 + 0.139) x 10> mm?/s. (1.352 +0.271) x 10 > mm?/s; b =800
s/mm? I 43 511 5(0.880 % 0.105) x 103 mm?/s. (1.110 + 0.242) x 10> mm?%s; b = 1000 s/mm? i} 4371 4(0.781
+0.106) x 10 mm?/s. (1.011 % 0.230) x 107> mm?%s, 3 £H i) 2 F A B2 Giit24m (P < 0.01). Youden
Te B K, % b N B ADC BIME 2 74 1.24 x 1072 mm?/s (b = 400 s/imm?), 12 W iU 88.53% .
5 P 62.85%; 0.955 x 107> mm?/s (b = 800 s/mm?), st 77.14%. 571 78.69%; 0.890 x 107 mm?/s
(b =1000 s/mm?), s 77.14%, . K551k 81.97%. Fifi b (1K, SWrHRE R =, BUBRTES BRI .
IFH, 7£ DWI I 96 MUtk &5 BB Bon s, B b AR, SRR IERELSE SIS E, %%
PEMRELGE S SRR o XIFHIEZE[23140 N 25 AN FLIRIE IR 55 k45 12 i iF 7 HEAT Meta 2087, S5
7N, DWI FEFH, i b {5(750~1000 s/mm?) I 7L bk 2L 45 54 4% 112 Wik 57 1 1 11K b {#(400~600 s/mm?)
RS RIS W LR I s R s B e T, 1.5 T REERAX DWI R AIEL 3.0 T 1 DWI 751 B A
B (R AR R R . 2RISR 241 LR W, 24 b =800 s/mm?, 1.5 T £ b f& DWI Bt A B A5 MRI
2 W L e (R BEURS FBE D 95.83% 45 5 B 4 90.48%  YEETf 5 4 93.33% . F1M 75 75 45 [15]1A A b fE 1% % 800~1000
simm® i}, FLAR DWI BUE(EMELL R, 7643 3] R AF G BR F X ARIE T ADC =8 e, A5
TR AR R o

4. INESRE

LR EPNIR, RS AR AR FT T BIVE At X FLARE B A R S, DWI X LR R ik
B RAABRKENZ S BARGERISWIREE, RIAE PP AL LR 0SS bk E 45 5 7 7 T B AR v A i
RN IME . (H T DWI A S 15 FRAE RIS R T AN A b k3 S B ADC BRME 25, HATVIELL
B — gt 1) ADC BRME I+ HERR 2 W 2L B RS ik R 45 e 72, IR R b 1 IS BRI ADC
EBETR BA RIS NE, FZ AR, 2D REG I 7T DU E e Ebn it . AERET A
WrER AN, DWIHG LR (B IO S ik R a5 A SR ARG HE AR B R 2., I PRI FERIG T RS AL m]
FEMAR AT

E&H
YN RS TR E (JCYJ20210324132809023); 3117 £ FH X RH i RIT0 H (Y TWS20200204)
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