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MHEIRRGELLEENEESE GO EINMNE
RERWREREES CA-125F1 Ki-67
RiIEFEMBEH X FR

ASH REE £ &' HEH KRE % B % RO

(5 B2 IR B R B B R, AR RRL, AR i 200011)

[H=E] HH  0F 5583 4R K12 (magnetic resonance imaging , MRI) X | Jiz % 57 55 9 (1) 43 50 % 5 4 {8, ) s 40
MRI % 8 5 i 7 % Pt i 125 (caner antigen-125, CA-125 ) il [t 5 4% 41 it 3% 78 45 A Ki-67 2 1k K H 3 E Fils 2 18] 19 56
Fo Hik DB BT IR B 250 41 26 A 5 s BLIE S 09 B S5 9005 6 02 RE , 9 9] B AT R AT MRIKE A . MRTEIE H 7 44
BRI #E PACS TAES E#EA70] o M85 FIGO 433 R FT I3 CA-125 5 AR J5 Mg 41 21 Ki-67 Rk 4 HIS R4 4K 15 .
MRI E 447 AE 3 257 f i i 38 s R/ TAW IS 5 DA K 38 Wk 5 &R #& (apparent diffusion coefficient, ADC) {H .
FH Cox f& B A5 ALEAL I R AN MRTAFAE R WU 9O R . &85 | AURN LAY 1= g2 A 5P 859 11 I K48 47 Al MRTRFE 35
A EZEF(P<0.05), ADCHEYE 1 B v Ki-67 i 35 2 A 5 (0=-0.14, P<C0.05) , ADC ¥ {5 i & , 2 7m
1 #5155 98 (19 7T g HE K (OR=16.80, P<C0.01) o & 4F 8 & B R R e 101 2 % 5 11 Y ) 83958 A (38 A DG (OR=
0.22/0.02,P<C0.05) o 98 #F J5 401 | S Jib e 0 2 41 A8 3 BF AR O 34N I 3R 51 R AR A7 2% I 35 R OC (HR=23.54/3.69/
2.46,P<C0.05), #it MRIFFEZ G ADCEA BT b B2 MO0 S 43 T2 W o ADCA{E AT LA 43 s e i e 248 ft 1
HGHRE T o $2IR FIGO R S b8 A2 AR - BUR AR .
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Magnetic resonance imaging in categorization of ovarian epithelial cancer
and survival analysis with focus on apparent diffusion coefficient value:

correlation with CA-125 level and Ki-67 expression

LIU Xue-fen', ZHANG Guo-fu', JIN Jun’, HUA Ke-qin’, CHEN Xiao-jun’, ZHANG Peng',ZHANG He'"
('Department of Radiology, *Department of Pathology, *Department of Gynecology , Obstetrics and Gynecology
Hospital , Fudan University ,Shanghai 200011, China)

[ Abstract] Objective To evaluate the value of magnetic resonance imaging (MRI) characteristics in
the differentiation between ovarian epithelial cancer (OEC) subtypes, and analysis the correlation between
apparent diffusion coefficient (ADC) value and cancer antigen-125 and Ki-67 expression and its prognosis
value. Methods Two hundred and fifty pathologically proven OEC cases were retrospectively analyzed.
All included samples underwent MRI examinations before surgery. Two doctors read MRI images were
interpreted by two reviewers with consensus reading. The FIGO stage, CA-125 and Ki-67 expression were
obtained by HIS system.MRI image features mainly included the cystic/solid mass, the tumor size, tumor

signal and the ADC value. Cox analysis was used to evaluate the relationship between clinical and MRI
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features and prognosis. Results Both clinical and MRI features differed significantly between Type [
and Type Il cancer groups (P<C0.05). The mean ADC value was inversely correlated with Ki-67
expression in Type I cancer (p=-0.14, P<C0.05).A higher mean ADC value was more likely to suggest
Type 1 ovarian cancer (Odds Ratio=16.8, P<(0.01). Old age and an advanced FIGO stage were
significantly related to Type [l ovarian cancer (OR=0.22/0.02, P<C0.05).An advanced FIGO stage, solid
component, and old age were significantly associated with poor survival (Hazard Ratio=23.54/3.69/2.46, P
<<0.05).

values can reflect tumor proliferative ability. Advanced FIGO stage, solid component and old age may

Conclusion MR imaging features combined ADC values are helpful in categorizing OEC.ADC

predict poor prognosis for OEC patients.
[Key words]

prognostic factor;

ovarian epithelial cancer;
CA-125; Ki-67

B L9 I o P AR I M R A T R R R
PRt b EORT B AT R AE TR A R, 2015 4R 4
A 5 7 B2 0 1 A0 2 5 B B8 TR 1, HLAE T AT
AW b, b R PR B S (ovarian epithelial
cancer, OEC) & fir A7 B 5L P i 19 7026 LA I o
i R TR i A R s i 1 S PN R R DR T
OEC 73 A WA AL . T AUAN [T Y 5P 8, | R4 45
— S O Ak R 2O Y g IR 9O R o R AR
Ia O SR MR R R R TR 3 Y A g A R
H A8 Chn 22 vk g ) o I R 98 A 35 2 Fh s 9 5]
KWL 5B W R A FOG PR IR &
JU 2 P A T R A R O R R A K
g2t . I A OEC B 75% o B g SE T K Y
70% , &R B MER A K R I 7E AR RE IE
1 b 0 1) 43 AL, o8 il PR R 24 L TS R A 1 DF A T
W B A8 S AE A R TS B g i, A 1)
TI2I7 T B EE o

i 3 9% B 1% (magnetic resonance imaging , MRI)
BLA A 80 PR TR R 28 TR A5
BH T AR R W PO B &
(diffusion weighted imaging, DW1) J& & F X} Jif 78 4
ZUN 1K 53 F AT BUR 0 — o7 ik I 22U Y
KAyl T RS2 B T 3R B R AR N DSBS
T W mAE S o & W IR R AL (apparent diffusion
coefficient, ADC) {E I /E Jy 5 & 48 b A5 Bly il IR & A=
FIE M g R OB AR Z ISR AT O 5%
g i ADC A ] W AIC T R PR A2 e A1)
ADC {5 X 53 B 529 4% AH OG5, A G plF o 4570, He
e R A (BB A o E— 2L B . A B SE 4RI , ADC

magnetic resonance imaging (MRI) ;

histologic subtype;

e AR e S AR A M T ) BR R S AR A R T
. HOEC W2 43 25 f MRIFFAF AH 56 (14 4 47
RN D . ARICE 9T OEC B MRIFHAE & 75
AR XAy T RA B OEC 194y 25 48 45, L 85
MRIFEAGARE 5 21 21 25 25 L0 AR 6 M, IR0 58 ADC
{8 55 98 G 8 41 234k 2% G £ (Ki-67 k) A il 1
CA-125 7K1 & &, B3 MRIFRAE & 15 7T LLAE Ry
W OEC B #H A AR HE % .

wORF R 5 R

ARTR T 201243 H—20174 2 1 %
B K B8 I 7= B BR Be 250 61l OEC 1 B2 9% 61 -
BE YR A (48.4113.5) % . LG T 7 1454 |
AN 1056, 1 B OEC & ARSI T 5 N BEFEJE 17
1] A 2 31 0 P B S50 10 B L B TR R 0
2 BV g 74 461 37 WY 440 PR 33 4615 1T B8 OEC &I
G3A6FE N REAE gE 2 9] | s GO SR PR R 101 B
PEVR G v R 2 I 2 ) o I B4 A AT 05 1) 4 AT . A
ANRUER - 29 B2 8L W s Wy s e A s TR o
H A& 580 MRIEMR 5ER . HEBR bR E S A BEAE 4
i F AR S BB S 5 PR OR BB B TR I 42 A7 i R i
B B AR YT I BB 5 R R A IR BT R s MRIEHR 5K
PR 4 TOHR B G2 g

KWEHZE KAMRGTTT 1.5-T MR(Magnetom
Avanto, Siemens ) it £ 1K % £k Bl 58 1, 1835 A7 A
Fib, S IE I . MR35« KR A7 T2 A Ag
¥ %1 . TR4490 ms, TE83 ms, # ¥ 250 mm X250
mm, & 320 mm X 240 mm; &R AL T2 fi AT 31
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TR4290 ms, TE83 ms, #L%F 400 mm X 400 mm & [
320 mm X320 mm; 1 A2 T2 A3 g 7 5
TR8000 ms, TE83 ms % 350 mm X 350 mm i 4
256 mm X256 mm; B Bl AL T1 A 30 A% FF 51 -
TR627 s TE10 ms MLEF 380 mm X 296 mm i [% 320
mm X 192 mm; DWI 3% H k& % {7 #9 (echo planar
imaging, EPT) 41 ,b {4 (0,800)s/mm’, TR3100 ms,
TES83 ms, # #f 320 mm X 270 mm, % [ 392 mm X
320 mm ; 3§ SR A4 7 51 A SR AL T 1AL IR FF 51,
Z B S8, AR 4E W — &L TR A e (Gd-
DTPA)HES W, W 469.01 mg/mL.
WIEBRESHMH %009 I R Fr A 38 o B B

PACS R4 4 i), G 45 B & AR IR FIGO 700 R
A CA-125 Al 40 2 414k Ki-67 19 45 5 o 3 B MRI &
B F AL  ADCH  TIWIE 5 335 i KB
o LA b MRURFAE 2 45 5% 5 =6 & 9 B 0 4 w0
PSRN S TR A T SV atA £ 3 5 ) | AN B A
PR . ADC{E B W 44 B= A= 53 5 78 5 A PR 55 %
T, HAKRTE b A 800 s/ mmHk B 15 1 B
9o A e ARSI b B 2 T A e e s X/ I R 5
1 [ T (1) 2% 248 [X (region of interest, ROT) , ¢ JF 4%
AR IR BE AL, ) 1 JE Bl M 160~220 mm’, 43 B30 5%
K /NFEBIE . B A BE 13 355 B AL 40 i
1) ADC {E ] & .

A clear cell carcinoma of type [ in the sample. The arrow points to the focus. A: T2WI; B: TIWI; C: ADC map, mean ADC value 1 394X 107

mm?/s,yellow circle for ROI;D: T1WI enhanced image.

B 1 1%)i% FE 40 A g A9 MRIFE 4 (12Y)
Fig1 MRI image of clear cell carcinoma ( Type I)

it Ak Statald.2 G0 R o B B .
AR T+ s Fon . FIES S (AR BT 2k 5
AR IE 2543 4 (1) Mann-Whitney A& 5 H % T A9 A0 11
RYZH R o T R I AT WA S PSR B REAR
ML) LA R A g3 28788 i 1Y QIR o0 B .
Logistic 1 % 3% 4 MRI 5 lifi K 45 4E % 11 % OEC 14
SEUR . SL AR AE A3 T 0 Cox XU 181 U3 46 Y s i) A8
AN FARBNIET VT &5 R A %, HZ 3K
T2 1 i R i O Al ) . P<<0.05 2 22 % A e it

PUNESEN
EoS=an

45 ZS

—MRAE R 250 1] P 510 AR S 0 AR
(48.4+£13.5) % o AW o 28 F 1 Mg 74 6 4
51.03%, 11 2 98 v &5 9% 0 3% W 1 s 101 i) o
96.19% o 5 1 (1 FIGO 43 WK U5 T I IR % 58, i °F
WA EAS, FEFIGO 43 W 52 bR ¥k 1924,
45 1T 1 78 6 i 40.6% . 11 1A 21 491 5 10.9% . Il 1
8149 & 42.2%

IZFINE OECEEHLEE WHE1A~w, 1 H
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OEC & i-F H4E i R (43.3£13.9) %, [l 1 OEC
BHE N (545£9.9)% 0 KAFR I N3 MAERBL, K
B30 % LR 1 B OEC B4 (5 96.4%,30~50 %
BNRE S 66.300, K T IRl 4F i Be iy 11 2 OEC (%
(33.7%). 504 LA L Il S OEC 4 4 56.206, K
T 1 A(43.8%)
F1 1LIE OEC B & Ml /K15 20 MRI B 545 iE
Tab 1 Clinical and MRI features of type I and
type II OEC patients [7n (%) orx*s]

Age
Mean (y) 43.3+13.9 54.5%+9.9 0.00
<30y 27 (96.4%) 1(3.6%)
30-50y 61 (66.3%) 31 (33.7%)
>50y 57 (43.8%) 73 (56.2%)
CA-125 (IU/mL) 206 * 326 843 + 1141 0.00
Ki-67 (%) 19 20 36 + 22 0.00
FIGO stage 0.00
1 59 (75.6%) 19 (24.4%)
1l 11 (52.4%) 10 (47.6%)
m 26 (32.1%) 55 (67.9%)
v 1(8.3%) 11 (91.7%)
Maximum diameter (mm ) 112.7+ 4.9 74.7 £ 3.32 0.00

Mean ADC (SD.)

1275. 1. 19.4 (222. .0C
(X 10-6 mm?/s) 75.9 (491.9) 819.4 ( 7)  0.00

Solid 1086 (214) 814 (187)
Cyst 1015 (517) 805 (187)
Mixed 1309 (507) 856 (242)

High signal on T, W1 0.00
Absent 78 (46.7%) 89 (53.3%)
Present 67 (80.7%) 16 (19.3%)

FIGO 7 BRI MBL L B A7 I K %K) FIGO
g3 W1 BB Bk 192 i, o TR OEC £ i 3L A7E
FIGO W I I, 40 % R 75.6% F1 52.4%, 11 #
OEC £ Z B AE FIGO M I IV, 4398 67.9%
M 91.% . Ki-67 Ml CA-125 L& 11 % () OEC # %
T LB, 2R A R ERITFE X (P<0.01), B
Bl K AR LA : [ B OEC B & M He iy i K H 7%
KT INAW, 22 5% A 8 F5 158 X (P<0.01) .
TIWIE G E R EES W [ 8 OEC &
(80.7%)Z F Il B OEC 4 (19.3%) . 7 OEC
o B TIWI R & (5 5 & o 1 AL /Y AT Be Pk K.
I LIl % OEC B By ADC 4918 e #5 « 76 52k 8

R A PR b Hed 11 8 OEC 5 19 ADC 2 {f #B A
T I MOECH , 2% A W F it & L (P<<0.01),
HE 24 ERH -3, 1 B OECEEM ADCH
T I AEE.

3000

2000

1000 -

ADC (x 107 mm?s)

Type | Typell

B2 IEMNE OEC EE K ADCEHANXE
Fig 2 Stem-and-leaf plots of the calculated ADC values
within type I and type II OEC patients

2 iR K CA-125 K- LA 500 TU/mL Ry 7
(B3 R 2 40 56 Ki-67 3B LA 5026 S F o3 i 24
A FIGO LT N5 I AR IV 30100 o 4L, 45 41
B ADC B 28 5 3 A 3% 48 i 7 8 0 (P<
0.01) F378, ADC ¥ 5 T B H Ki-67 [y 3R ik
BRI (p=-0.14,P<C0.05) .

®2 ADCESMARFEMNLILER
Tab 2 Comparison of ADC value and clinical characteristics

between various cut-off value groups (£5)

CA-125 (IU/mL) 0.00
<500 1105 * 475
=500 851 + 231

Ki-67 0.00
<<50% 1109 + 453
>50% 795 + 234

FIGO 0.01
T and II 1059 + 48
Il and IV 902 + 29

I.NE OEC A EWMBMEF WR3IPRA,E
HH Logistic [M1E 4387, 34 B 47 HoAth A5 f R R R A8 1
AR E WO T B 0] B 48 /N (OR=0.22, P<<
0.01) o FIGO 030 i R A I L IV 30 i) s 3 12 e
I A OEC 9 0l B M 48 /N (P<<0.05) . W2 OEC 7
MRI I B4 s ADCAE /Y B, w2 o8 1 Al
OEC 1] BE#: ¥ K (OR=16.80, P<<0.01) . A2 , ik
ADCAETR 1 B OEC By mT etk k.
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Fig 3 Scatterplots of Ki-67 expression and the mean ADC

value in type I OEC patients
#3 MHEXHAEMOECLEESTEFEMEMIANIT

Tab 3 Multivariate logistic regression analysis of related

characteristics of OEC subtypes

Age 0.22 0.00 0.10 0.47
FIGO
I} 0.14 0.00 0.05 0.44
v 0.02 0.01 0.00 0.30
Mean ADC 16.80 0.00 4.20 67.20
COX Bl AR WS TS EHE D

Bef5 RV LEAE BT AR A s 4 /N3 172, ABESE
Fiti 15 B[] AL 20154 3 A 18 H i & 2018 4E3 A 26 H
ik 7288 EPA 20 ASET-(16.9%) . U
B S RS i [ 290 27.2 4 H o BIRE D5 #E A5, BF
5% 41 B B 5 P A B R 27.6 A4S (0 4 47 B 18~
35.540H ) BEVIH 3AERF R AY T o 11 29 58 35 2500l
HJ78.53, 1 I BB E M 3ER K FNHN
33.96% .38.18% . % 4 B~ , YT A H M AR & A AR
B, FIGO 43 399 521 fib e | 38 4F 1 4 187 J2 1 ST 1) 93
Ji A & (HR=23.54/3.69/2.46, P<<0.05) . Kl 4 &
N, I WOECHAFS I B OECHAFH2ZF A
Bl . MRIBEMG I Bz v 5IR G Mg, Sk
Jif g AR AEAE R T A G (K 5) . B 5.6 B9 AE A7 53 BT
FEW S b R ARG R B B FIGO 40 3 S R R
s 0 R . i A R 0 R TS R 22

(7).

B SR S L M A T AR G A e v 1 TR
OEC (50 LT 90% LA F7 AR 38 — o s

R4 HEEBHEMN Cox B A FHH

Tab 4 Survival analysis of Cox model with related

characteristics
Age 2.46 0.04 1.04 5.84
FIGO
Il 6.45 0.03 1.25 33.40
v 23.54 0.01 2.18 254.51
Component
Cyst 2.48 0.14 0.75 8.24
Solid 3.69 0.03 1.12 12.15
1.0
— Type |
0.9 ----Typell
2
&
= 08}
2
Z
& 0.7
0.6
0 20 40 60
t/ mo

4 IEFNE OEC £ & K Kaplan-Meier 4 77 i £
Fig4 The Kaplan-Meier plots of overall survival time for all

follow-up OEC patients based on subtypes I and I1

10— .
208F el T
s
3
= — Cyst
§ 061 . -Mixed
----Solid
04 r L: __________
0 20 40 60
t/ mo
B5 EFMRIFZHAERS OEC EEW
Kaplan-Meier 4 77 B £k &

Fig 5 The Kaplan-Meier plots of overall survival time for all

follow-up OEC patients based on mass component on MRI

1.0
0.8 r

0.6 1

Survival rate

04 r

0.2t L

t/ mo
Bl 6 & FIGO % i & &Y Kaplan-Meier 4 75 i 2 &
Fig 6 The Kaplan-Meier plots of overall survival time for all

follow-up patients based on FIGO stage
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——High-grade serous carcinomas
----Low grade serous carcinomas
----Endometroid carcinomas
—-—-Clear cell carcinomas
Borderline serous/mucinous cystadenomas

0.8

Survival rate

0 20 40 60
t/ mo

7 FRIEE & E i) Kaplan-Meier 4 77 B 2 &

Fig7 The Kaplan-Meier plots of overall survival time for all

follow-up patients based on various pathological types
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67 F ik Al CA-125 K F- ¥ T 1 BI2H , i T 11 &Y
OEC & i FIGO #E R 8 (I LIV 199 i b5 38 K,
SR 67.9% 91.7% , T WA HFIGOR T T HIH
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Rk, T 89 OEC 1y Ji i B4R B2 K, T RE R iy A fF
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A5 i 7 4 1) ADC 35 {8 78 b pr ic 9 i A B 2
PE2ZES (K 1.2) o H T i e 4 23 e b 0 440 el 448
A NN A R KYEEZ BR , DWI_E 8915 5 4 Ry 3
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it J1, AW 1 B OEC iy ADC Y18 5 Ki-67 1y
Fe kB A 2% (B 3) L 5 Surov %5 Y Sk ) 38 —
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W, RS R R WG M6, E49 4R H TUR
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A AE I 2 22 AN i (IRL 4) , AT BE R A B 17 B ]
AR, MRIEMG I, sebk o w5 3 22 (K 5) .
w37 B 40 98 1) S0 R IS R T AT B SR v S i
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SFIYERER A -9
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