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Value of dynamic contrast-enhanced MRI, ADC and 3D subtraction technique for the diagnosis

of ovarian cystadenoma and cystadenocarcinoma
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Abstract: Objective To explore the diagnostic value of dynamic contrast-enhanced magnetic resonance imaging (MRI), multiple
b-value diffusion-weighted imaging (DWI) combined with apparent diffusion coefficient (ADC) and three-dimensional (3D)
subtraction technique for ovarian cystadenoma and cystadenocarcinoma. Methods Thirty-nine cases of cystadenoma and 12 cases
of cystadenocarcinoma confirmed by surgery and pathology received conventional MRI, multiple b-value DWI with ADC
measurement of solid and cystic components, dynamic contrast-enhanced MRI, 3D subtraction multimodal scanning. The obtained
data were retrospectively analyzed. Results Among 55 lesions, 40 of them were benign cystadenoma and the other 15 were
cystadenocarcinoma. The conventional MRI revealed that among 51 selected cases, 9 cases had "stained-glass" sign and 6 cases
of cystadenoma had isointensity wall nodules on T.-weighted image (T,WI). The b-value DWI was 100, 500, 1 000 mm?/s,
respectively. The ADC values of solid and cystic components of ovarian cystadenocarcinoma were lower than those of ovarian
cystadenoma, with significant differences (P<0.05). The ADC values of cystadenoma were (3.03+0.23)x107, (2.9240.20)x10?
and (2.88+0.21)x10° mm/s, respectively, while those of cystic components of cystadenocarcinoma were (2.71+0.31)x107,
(2.63+0.27)x10" and (2.47+0.41)x10° mm?/s, respectively. The ADC values of solid components of cystadenocarcinoma were
(1.80+0.50)x107, (1.4740.48)=x10" and (1.30+0.39)x10° mm?/s, respectively. The dynamic contrast-enhanced MRI demonstrated

that no enhancement or slightly enhancement on isointensity wall nodules on T,WI of cystadenoma, and the time-intensity curve
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(TIC) was type 1. Moreover, the isointensity wall nodules and solid components in 13 cases of cystadenocarcinoma were

significantly enhanced on T,WI, and the TIC was type II. The TIC of 2 borderline cystadenocarcinoma was type I. 3D subtraction

scanning image showed enhancement characteristics at the arterial phase of wall nodules. No enhancement was found at thrombus

and cell fragments. The nipple structure of cystadenoma was slightly enhanced but the wall nodules and solid component of

cystadenocarcinoma were significantly enhanced. Conclusion The combined use of dynamic contrast-enhanced MRI, multiple

b-value DWI and 3D subtraction technique is more valuable for the diagnosis of ovarian cystadenoma and cystadenocarcinoma.

Keywords: cystadenoma; cystadenocarcinoma; diffusion-weighted imaging; apparent diffusion coefficient; dynamic contrast-

enhanced magnetic resonance imaging; three-dimensional subtraction technique
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4 BE, Z,4%5, FRIEEARNS R RGN ERE
1 24&,%,23% , FARUESE AA MR M ERE Fig.4 Image from 44—year—old female patient with bilateral
Fig.1 Image from 23—year—old female patient with the high—grade serous cystadenocarcinoma confirmed by surgery

right mucious cystadenoma confirmed by surgery )
T,WI showed low signal wall nodules (black arrows) and

T,-weighted image (T.WI) showed multilocular appearance, cauliflower mass (white arrow).

differences of water and mucus signals, forming "stained glass" sign.
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a: b=100 mm’/s b: b=500 mm’/s c¢: b=1 000 mm®/s
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Fig.5 Image from 30—year—old female patient with left mucious cystadenoma confirmed by surgery

The diffusion-weighted imaging (DWI) signals were gradually decreased.

a: b=100 mm®/ b: b=500 mm*/ c: b=1 000 mm*/s
6 S5E4E—EE, 7517b=100.500.1 000 mm’/s B, BEL575 | S AR 53 K b2 B B RE AR DWIE S B, TIE BB 5 DWLIE S EATR AR
Fig.6 Image from the same patient as Fig.4. b=100, 500, 1 000 mm’/s, the ADC signals of wall nodule, solid components, and peritoneal DWI

signals around the tumors were gradually increased, but the DWI signal of cystic component were gradually decreased

a: b=100 mm’/s b: b=500 mm’/s c¢: b=1 000 mm®/s

E7 5B 5E—£%, % b=100.500.1 000 mm?’s Ff{§ ADC {&, £/~ ADC Bl{5 S & HiF =
Fig.7 Image from the same patient as Fig.5. The ADC value of b=100, 500, 1 000 mm?/s indicates that ADC image signal was gradually increased
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d: b=100 mm’/s e: b=500 mm’/s f: b=1 000 mm’/s
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Fig.8 Image from the same patient as Fig.5. b=100, 500, 1 000 mm’/s, the ADC of wall nodule, solid components, and peritoneal ADC around

the mass was gradually decreased, but the cystic component appeared high signals
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Fig.9 Image from the same patient as Fig.2. The dynamic contrast—enhanced original image shows that the TIC is type I (progressive and slow rise)

10 BE,%,32%, FAELANESRAN R R R IRE

Fig.10 Image from 32-year—old female patient with right high—grade serous cystadenocarcinoma confirmed by surgery

The dynamic contrast-enhanced original image showed that the TIC was type II (platform rise).

34t i BEG 5, AL 3 B ALJ T S WLE RS T 135
- TIWLf35 BT 2 S A 3 5 B - R T

BENRRE PRI Pk & B . Acel 20 T, S, e 10 PR g g A SHL T P49 o1
SRR D 1212 By R, R KT KTk IR, BAN 2 B S TSI S R, S H AR S



- 578 - H ] B2 B

AR $354

WA DIURA . FhRERRE — 2. A4
10 {95 e S RgRE (U5 1 (913 e -Zh v P g ) v
210 B 8 £ B3 . Outwater 25 {E 24 WF 58 vp
K IR FR WL BEVE I R FRAE 22 By AL, AP B
SERKT K TES, FHNEEA S 2T M
KM .55, 2B ARSI, A4 A 54
TRVRNE B B IRE RN 4 191 22 D5 S8 W 1k i aeg vh 1) R Bt
TS 38R B REAR /R MR I FL Sk 285k, T.WI 241K
55, M b(ETHE , DWI R RIS 5 AN F R
Ko FENMERIN 2 S0P JERER I 5118 R
PRBEZE T K, T WL S5 S WL 255, il
20, WS b(E T, DWI B R 355 5 A
TR U ARG , 3 JE e BE  BESST M PUF 5N [ AR B
VAR
3.2 Zb{EDWIADCEENX

E 1 DWI AT ADC {H %5 51 RO AS A ToE L
HFAE—E 4, Bakir ™ M Kim"'BF5¢ &8, T (1)
IR PN 5 A LR B Ak B € S5 R A o, (2) B
SRR R R N B R R R, (3) g
MIIRFE S 87 LR AEAmM IR AT 4t , i 3 b R R 2425
2N ADCAH, Rl ADC P34 {B7F 51 S8 i 5 oy
R E S, (H AR ZE A Li'"  Zhang ™
SR O SRR RS i S ADCEAIR TOP 8 B
PEYERR ISR — 2 X o KohZE AN i F DWI
FISE 2 HA2 M ADC{H, bEE PR 2 AL
FEVE 3 bAE L 40 100,500, 1 000 mm?/s, il &
511 55 A9kt , WF 5% 25 S b 7 O B 9 iR i e | 5K
PEHS 5> ADC IR TR, HA B &R X
(P<0.05) , W52 45 5K 5 3Ck [ 10-12 JHE AL, B3
AR Z b (EFR I ADC A 5 b Ir 3 ADC {E X 12
VBT 5% 96 RN 2 s 3 R I L. AR A1 5 I 2 U
SrFmbEE b AT S, DWHE SIRAL JBOK , % & 58k
WRIEA K.
3.3 DCE K TIC ZEHMNE

Franiel %7\ i DCE g g P 2 & 8w Al
TR e ot 3 R [ AR T AN [RS8 TIC
HiT Ak, DT 2 51 B L KR MRS, He™ Al Hansford
44 DCE 1Y TIC 288132 F T4 5 2L R A i 51 i R
A R U — 2 IR IE . R TR
JifdRE Wz FH . Malek 2585 F 5% & #8 TIC 2K AU —Fh
FL R HERR 2 T O S ROG MR . Malek™ B Lit™
S5 O BRI B P s A 4 i S TIC 4 oh T Y,
KRR TR, A8 B T e 1T A, R4 134 R sh 5
B RELE T S SR e 2 P I s A iR A 1T
AU 22 SR R e BE S Y kR AL, R BN T

L, 6 (513 R v S AN/ NEESS T AR e Ak, i
LR TAL, (Hl B> A5 0 i i 26 B 5 Sk
D5 (R TE R FEAREE SR . ARGIWFSE 13452
I TIC Ik B 5 3CHk015-16 |45 A1 75 B 5
FRAMGFE RIS AT Ao BEHE AN TIC A 1Y
X O S R AR A B2 W (L TR SR e B
Sk TR T 78, R i TIC 270 il 2 2 1Ak O 8 R0
i ges ) —Ffrn 58 R A U7 =X, e DWIRT ADC {E 5 A
By, AER R AR 538 SR AR A AE FE S T LA,
42 b {E DWIHI ADC 1] JE— 2542 = PP Al P 5L RO
I R

3.4 3D EIRIERE X

B L R (R ] DL PL Sk BESS RN A4
¥, TWLRBUMRE S . HHA KGRI W, % &
Ry A8 G A MR, S8 A A MR e PR R Bl R
Geze 55"l 3D WUSZH AR B T A 90 4H ML A 7 5
M S G AR LS RELE T o T A0 MR B il A% T i
b, LT A% Sk AR R Ak , e BE S Y Sh kT
sk AR 4] 6 6] 144 T.WIARAE S 3Lk BEZE T, 2
B RE L AGAR ZEHL , A 5 A FLkBESS TR a1k
H IR YN 104 FLK BESE T T 2 B3 RE 2 IR 58
IR AL, 75 N AR S AN A, 5 Geza "™ I4GE
—3,

25 PR, MR Bh A58 4944 . 2 b(HDWIZ5 &
ADC ff . TIC fh£2 255 3D IS H AR BE A I, %) %
551 B S A0 g A MR T S AR L R
PR 5 T OP 5 ROBE 2 Wi SRR, ol VR S AR
SRR T

(5% k]

(1] Tik%, § B4 ARy HORMGBA R IR0 16 R i A [T].
PR B 53 52 2 &, 2011, 34(5): 439-444.

BIAN D J, XIAO H. Clinical application of diffusion- weighted
imaging in hepatocellular carcinoma [J]. International Journal of
Medical Radiology, 2011, 34(5): 439-444.

[2] THOMASSIN-NAGGARA 1, DARAI E, CUENID C A, et al.
Contribution of diffusion-weighted MR imaging for predicting
benignity of complex adnexal mass|[J]. Eur Radiol, 2009, 19(6): 1544-
1552.

[3] HEDF,MAD Q, JIN E H. The use of dynamic contrast enhanced MRI
in differentiating between benign and malignant breast tumors and
predicting the histologic grade for breast cancer patients[J]. Chin J
Radiol, 2012, 46(12): 1075-1078.

[4] HANSFORD B G, PENG Y, JIANG Y, et al. Dynamic contrast-
enhanced MR imaging curve-type analysis: is it helpful in the
differentiation of prostate cancer from health peripheral zone [J].
Radiology, 2015, 275(2): 448-457.

[5] THOMASSIN-NAGGARA I, DARAI E, CUENID C A, et al. Dynamic
contrast- enhanced magnetic resonance imaging: a useful tool for

characterizing ovarian epithelial tumors[J ]. ] Magn Reson Imaging,



LERE:] A, 55 . REAIRZNZEHISR IR ADC K 3D WEZH AR U1 SLIE R FNE s it i Wi 0 (B - 579 -

2008, 28(1): 111-120.

[6] &, %) L500, Aodk, % MRIZEIP L R SR RE R M AR
KA P R MELT ], TP A ik SR 2 &, 2015, 9(3): 219-222.
XIANG JY, LIU X M, YU J, et al. Value of MRI in differentiation
diagnosis of benign ovarian and borderline mucinous cystadenoma
[J]. Journal of Endocrine Surgery, 2015, 9(3): 219-222.

[7] OUTWATER E K, SCHIEBLER M L. Magnetic resonance imaging
of the ovary[J |. Top Magn Reson Imaging, 2001, 12(2): 131-146.

[8] BAKIR B, BAKAN S, TUNACI M, et al. Diffusion-weighted imaging
of solid or predominantly solid gynaecological adnexial masses: is it
useful in the differential diagnosis[J]. Br J Radiol, 2011, 84(1003):
600-611.

[9] KIMHIJ, LEESY,YURS, et al. The value of diffusion-weighted
imaging in the differential diagnosis of ovarian lesions: a Meta-analysis
[J]. PLoS One, 2016, 11(2): 10-23.

[10] #k Jeth, #60 &, R obMT, % . % HLMRIZ & DWLER 77 97 5L &
Tk E MR EA T P E EFBBAER, 2013, 29(10): 1691-1694.
ZHANG Y W, ZHENG S Y, WU X H, et al. Routine MRI combining
DWTI for differential diagnosis of benign and malignant ovarian
cystadenomatous tumors [J]. Chinese Journal of Medical Imaging
Technology, 2013, 29(10): 1691-1694.

[11] LI W, CHU C, CULY, et al. Diffusion-weighted MRI: a useful
technique to discriminate benign versus malignant ovarian surface
epithelial tumors with solid and cystic components [J]. Abdom
Imaging, 2012, 37(5): 897-903.

[12] ZHANG P, CUL Y, LI W, et al. Diagnostic accuracy of diffusion-
weighted imaging with conventional MR imaging for differentiating
complex solid and cystic ovarian tumors at 1.5 T[J]. World J Surg
Oncol, 2012, 10(1): 237-245.

[13] KOH D M, COLLINS D J. Diffusion-weighted MRI in the body:
applications and challenges in oncology[J]. AJR Am J Roentgenol,
2007, 188(6): 1622-1635.

[14] FRANIEL T, HAMM B, HRICAK H. Dynamic contrast-enhanced
magnetic resonance imaging and pharmacokinetic models in prostate
cancer[J]. Eur Radiol, 2011, 21(3): 616-626.

[15] MALEK M, POURASHRAF M, MOUSAVI A S, et al. Differentiation
of benign from malignant adnexal masses by functional 3 tesla MRI
techniques: diffusion-weighted imaging and time-intensity curves of
dynamic contrast-enhanced MRI[J]. Asian Pac J Cancer Prev, 2015,
16(8): 3407-3412.

[16] LIH M, QIANG J W, MA F H, et al. The value of dynamic contrast-
enhanced MRI in characterizing complex ovarian tumors[J . J Ovarian
Res, 2017, 10(1): 4-11.

[17] 3pokpl, 2 ify, 2AT4E, 4 3.0T 2h A3G TR A IR AT 97 AP 95 49 F
B ERRZHMARLI]. IR, 2015, 6(10): 782-786.
GUO Y M, HUANG Y H, WEI X H, et al. Semi-quantitative and
quantitative parametric analysis of 3.0T dynamic contrast-enhanced
magnetic resonance imaging in diagnosing tumors of ovary [J].
Chinese Journal of Magnetic Resonance Imaging, 2015, 6(10): 782-
786.

[18] GEZE A. Serous and mucinous borderline (low malignant potential)
tumors of the ovary[J ]. Am J Clin Pathol, 2005, 123: 13-57.

[19] THOMASSIN-NAGGARA 1, BALVAY D, AUBERT E, et al.
Quantitative dynamic contrast- enhanced MR imaging analysis of
complex adnexal masses: a preliminary study[J]. Eur Radiol, 2012,
22(4): 738-745.

(%di: )



