$a4d LR 24 (B2 R i) Vol44  No.l
20234 14 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) January 2023

- Il RAIFSE -

G AE R AR OB G~ AR AR 5 S JR B %0
R S B 1

fROCHE, WA, PNVESHE, sk 2, E O ow[, JE)&, &
(Pl R2E M S — BB SR, ) 4 )1 510080)

B E:[HM] FT IR B I0 S - B AR FBOE 2245 (0O-RADS MRI) 7 % 51 Bl 55— [ R A4
e s b R FAME S (52 ] B 2020 4F 1 3 28 2022 4E 2 A v 1L K27 R 45— I8 572 45 T A s FEIE 52 1) 146 151
TSR AR AR R (BE 202 il ) | BT SR8 193% O-RADS MRIARMESIH )7 %647 3.0 T MR 25 ke ds . 4%
TSR LR AR S O-RADS MRI X B S —FffF b 1T 1~5 P43, 18 il Cohen’ s kappa K36 3P4 2 4% 122 A4 /3 45 L g —
Hk, DIFARRGELES R G hrik, 7155 O-RADS MRIAPF 4B I He i (2 . ) O-RADS MRI 3 43 K2 Wi A
TT5E O-RADS MRII2 Wi 19 51— B2 i e ) SRR BE (R 57 B VA B AN 2 1 T AL [ 551 ] 202 4009 55— BFH 44 i e
M 621~ (30.7%) , R 1404~ (69.3%) » R O-RADS MRk} 2 44 & A= [ /Y Cohen’s Kappa %K
470932, O-RADS MRI 1-5 4351 55—} (F I B 253 3118 : 0%, 0%, 7.7% ,95% ,97.6% . O-RADS MRIIZ Wi %
B 55— B i B ) RO RE R S BE YRR B L2 TR T AR 3 301 R 96.8% (60/62) L 98.6% (138/140) ,98.0%(198/202)
0.977.[ 451 ] O-RADS MRIXJ X 43 B 55—t 4 [ WA el A A 12 Wil g, ELZe s ik Ak sl R )1z St il
R TR AR 5 A NI PR 5 A 22 (8] ) VA 38, 6 A 9 S5 — A e e £ 3 ) 8 B (LA I PR bz FH o

SRARR] - WEALIR WS ; O B - FRHA 2 AG AR  FVEICHE 2R 40 5 O 55— FRHA Irh B 1 PR 7 FH

E 5K S R445.2 LERFRAR S : A XEHES:1672-3554(2023)01-0099-07

DOI:10.13471/j.cnki.j.sun.yat—sen.univ(med.sci).20221201.002

Value of MRI Ovarian—Adnexal Reporting and Data System in Differentiating Benign and
Malignant Ovarian—Adnexal Lesions

FU Wen—hao, HU Xiao—xiao, SUN Meng-ya, ZHANG Fan, WANG Ke, TANG Guang-lei, GUAN Jian
(Department of Medical Imaging, The First Affiliated Hospital, Sun Yat—sen University , Guangzhou 510080, China)

Correspondence to: GUAN Jian; E-mail: guanj6@mail.sysu.edu.cn

Abstract: [Objective] To explore the value of MRI ovarian—adnexal reporting and data system (O—RADS MRI) in
differentiating benign and malignant ovarian—adnexal masses.[Methods] Totally 146 patients (202 masses) with ovarian—
adnexal lesions who underwent pelvic examination at 3.0 T MRI according to standardized scan protocol of O—RADS MRI
and were pathologically confirmed in The First Affiliated Hospital of Sun Yat—sen University between January 2020 and
February 2022 were retrospectively analyzed. Two radiologists classified the ovarian—adnexal masses as risk levels 1~5 ac-
cording to O—RADS MRI and evaluated their consistency by Cohen’s kappa. Using pathological findings as the gold stan-
dard, the detection yield of malignant lesions with O—~RADS MRI classification was analyzed. Sensitivity, specificity, ac-
curacy, and the area under the receiver operating characteristic curve were calculated (cutoff for malignancy, score > 4).

[Results] Of 202 masses, 62 (30.7%) were malignant, 140 (69.3%) were benign. The two radiologists presented good
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agreement in O—RADS MRI classification of ovarian adnexal masses (Kappa=0.932). The malignancy rates of masses with

scores of 1, 2, 3, 4 and 5 were 0%, 0%, 7.7%, 95%, 97.6%, respectively. Sensitivity, specificity, accuracy, and the
area under the receiver operating characteristic curve were 96.8% (60/62), 98.6% (138/140), 98.0% (198/202), 0.977.

[ Conclusions] O-RADS MRI yields high diagnostic efficiency for benign and malignant ovarian adnexal masses and its

widespread implementation will improve communication between radiologists and clinicians, and facilitate optimal patient

management. Therefore, O—~RADS MRI warrants widespread use in clinical setting.
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Table 1 MR scanning sequences and parameters

Items T,WI T,WI T WI DWI DCE
Orientation Sagittal Axial Axial Axial Axial
Sequence Fast Spin echo ~ Fast Spinecho  FastSpinecho  Single-shot EPI  Gradient echo
TR/msec 5900 5900 450 7 560 2.90
TE/msec 101 101 9.2 64 118
Flip angle /degree 120 120 120 90 12.5
FOV/mm 250 x 250 230 % 230 230 x 230 280 x 267 250 x 201
Matrix 288 x 384 288 x 384 269 x 384 128 x 134 209 x 288
Slice thickness /mm 4 3 3 3 3
Slice gap/mm 0.4 0.3 03 0.3 0.3
Number of excitations 2 2 2 - 2
Echo train length 12 12 77 - -

B values - - - 0, 1000 s/mm’ -
2 4 R A 214,934,261,20 1,424 (3£ 3, F 1~[85) . O-R

RS 146 Bl BEAEIRAT & S50, BA
TrEFME, R 18~87(44+13) % . 95 Bl H A 1 ik, 46
B4 245, 5 1A 3 Ak, 3202 4k, Hidr 12740
ISR, 194 A BR A AR . SEMEM T 6219-(30.7%) ,
R EAE 1401(69.3%) (£2) . O-RADS MRI 1~5434%
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(138/140) .98.0% (198/202) . &k T 1 FL ROC Area, AU-
ROC(95% CI) 0.977(0.949,1.000) ., /il O-RADS MRI ¥
Sy BF L P 44 5 R BE A 78 kappa (95% CI) 0.932 (0.879,
0.985),P <0.001, HA R —FtE.

A 45-year—old female with left ovarian simple cyst. The cyst (<3

em) showed hypointensity on coronal T1-weighted image (A), hyperin-
tensity on coronal T2—weighted image (B), hypointensity on high B-val-
ue DWI (C) and hyperintensity on ADC map (D) with no enhancement
on coronal post—contrast fat—suppressed TIWI (E). F: Microscopy in he-
matoxylin and eosin.
1 O-RADS MRI 1%y
Fig.1 O-RADS MRI score 1

A 51-year—old female with right mucinous cystadenoma. The mul-
tilocular cystic mass showed hypointensity on axial T1-weighted image
(A), hyperintensity on axial T2—weighted image (B), hyperintensity on
high B-value DWI (C) and ADC map (D) with enhanced smooth wall
(arrow) and septation (arrowhead) of the mass on axial post-contrast
fat-suppressed TIWI (E). F: Microscopy in hematoxylin and eosin.

3 O-RADS MRI 3%}
Fig.3 O-RADS MRI score 3
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A 40-year—old female with left mucinous endometrioid borderline

tumor and endometrioma. The solid tissue (arrowhead) of the mass
showed isointensity on axial T2—weighted image (A), hyperintensity on
high B-value DWI (B) and hypointensity on ADC map (C) with homoge-
neous enhancement on axial post—contrast fat—suppressed T1WI (D). E:
The intermediate-risk TIC showed a moderate initial rise in the signal
intensity of solid tissue, with a slope slower than that of the myometri-
um, with a shoulder and plateau (1 refer to the curve of the mass and 2 re-
fer to that of the myometrium). F: Microscopy in hematoxylin and eosin.

4 O-RADS MRI 44
Fig.4 O-RADS MRI score 4
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A 70-year—old female with left high—grade serous carcinoma. The

solid mass showed isointensity on axial T2-weighted image (A), hyper-
intensity on high B-value DWI (B) and hypointensity on ADC map
(C) with inhomogeneous enhancement on axial post—contrast fat—
suppressed TIWI (D). E: The high-risk TIC showed a brisk initial
rise in the signal intensity of solid tissue, with a slope greater than
myometrium, with a shoulder and plateau. (1 refer to the curve of the
mass and 2 refer to that of the myometrium). F: Microscopy in hematox-
ylin and eosin.
5 O-RADS MRI 5%
Fig.5 O-RADS MRI score 5
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Table 2 Pathologic findings of 202 ovarian—adnexal lesions

Pathologic findings 202
Benign 140 Borderline and invasive 62
Serous cystadenoma 3 Serous borderline tumor 5
Mucinous cystadenoma 9 Mucinous borderline tumor 7
cystadenoma 1 Endometrioid borderline tumor 2
Mature cystic teratoma 8 Granulosa cell tumor 1
Thecoma / Fibroma 1 Serous carcinoma 20
Thecofibroma 4 Mucinous carcinoma 3
Fibroma 2 Endometrioid carcinoma 5
Mixed germ cell-sex cord stromal tumor 1 Clear cell carcinoma 3
Myoma 1 Yolk sac tumor 3
Endometrioma 67 Mixed germ cell tumor 1
Other"” 43 Metastasis and lymphoma 12

" Benign cyst, hydrosalpinx, foreign body granuloma, hemorrhagic cyst, tubo—ovarian abscess.
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Table 3 O-RADS MRI classification of ovarian adnexal masses

0O-RADS MRI Score Total(N=202)  Benign(n=140)

Malignant (n=62)

Borderline(n=15)

Invasive(n=47)

Malignancy rate/%

1 21 21 (15.0) 0 0
2 93 93 (66.4) 0 0
3 26 24 (17.1) 2(13.3) 0 7.7
4 20 1(0.7) 13 (86.7) 6 (12.8) 95.0
5 42 1(0.7) 0 41 (82.2) 97.6
Data are numbers of lesions, with percentages in parentheses.
®4 RERMEIE-M4RE MRIMESR LB
Table 4 Comparison of MR Imaging Parameters between Benign and Malignant Tumors
MRI Imaging Parameter Benign (n=140) Malignant (n=62) X1t P
Size/mm" 65.57 +46.51 82.05 +45.14 -2.075 0.400”
Bilaterality 22.86 (32/140) 22.58 (14/62) 0.002 0.966
Cystic(without solid tisse) 84.29 (118/140) 0 125.666 < 0.001
Simple fluid 38.57 (54/140) 0 32.64 < 0.001
Endometriotic fluid 44.29 (62/140) 0 49.693 < 0.001
Fat— or =lipid—containing fluid 1.43 (2/140) 0 0.001 1.000
Cystic and solid (with solid tissue) 7.86 (11/140) 62.90 (39/62) 69.905 < 0.001
Papillary projection 0 4.84 (3/62) 6.876 0.028
Irregular septation / wall 5 (7/140) 14.52 (9/62) 4.743 0.044
Mural nodule 2.86 (4/140) 25.81 (16/62) 20.594 < 0.001
Larger solid portion 0 17.74 (11/62) 26.269 < 0.001
Solid (with solid tissue ) 7.86 (11/140) 37.10 (23/62) 26.244 < 0.001
T2 dark/ DWI dark® 36.36 (8/22) 0 24919 < 0.001
TIC
Low risk TIC 85.71 (12/14) 0 63.107 < 0.001
Intermediate risk TIC 7.14 (1/14) 37.10 (23/62) 4.743 0.052
High risk TIC 7.15 (1/14) 62.90 (39/62) 13.162 < 0.001
Peritoneal thickening, nodule 0 33.87 (21/62) 52.921 < 0.000
Other Metastasis (e.g., lymph node and bone metastasis ) 0 6.45 (4/62) 9.215 0.008

Unless otherwise stated, data are percentages, with raw data in parentheses. ' Data are means + standard deviations. > Calculated with the stu-

dent's t—test; all other P values were calculated by using the chi—square test. *’ Low T2-weighted and low b = 1 000 sec/mm”® ~ weighted signal in-

tensity within solid tissue.
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A 37-year—old female with right endometrioma. The cyst (>3 c¢m)

showed hyperintensity on axial T1-weighted image (A), hypointensity
on axial T2-weighted image (B), hypointensity on high B-value DWI
(C) and ADC map (D) with enhanced smooth wall of the cyst on the sub-
tracted image of post—contrast TIWI (E). F: Microscopy in hematoxylin
and eosin.
E2 O-RADS MRI2%}
Fig.2 O-RADS MRI score 2
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