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[ Abstract | Objective: To investigate the conventional magnetic resonance imaging (MRI) findings of borderline ovarian tumor
(BOT) and to improve the diagnostic accuracy preoperatively. Methods: The clinical and conventional MRI data of patients
confirmed by surgery and pathology at Fudan University Shanghai Cancer Center and Obstetrics & Gynecology Hospital, Fudan
University from February 2011 to January 2025 were retrospectively analyzed. Conventional MRI features of the tumors were
evaluated including size, location, mass characteristics, loculi, signal intensity of the cystic fluid, the signal intensity of solid
component on T2-weighted imaging (T2WI) and diffusion-weighted imaging (DWI), enhancement, ascites, peritoneal seedings,
lymph-node involvement and the display of ipsilateral normal ovarian. The differences of these conventional MRI features between
serous BOT (SBOT) and mucinous BOT (MBOT) were also compared. Results: A total of 148 BOT patients were included. BOT
occurred predominantly in younger women (mean age 40 = 15). SBOT and MBOT were the two commonest histological subtypes,
accounting for 55.4% (82/148) and 29.1% (43/148), respectively. Among the 82 cases of SBOT, 41.5% (34/82) showed bilateral
ovarian masses, and 116 masses were found on conventional MRI. Most showed mainly cystic masses (47.4%, 55/116), followed
by solid masses (31.0%, 36/116) and mixed cystic-solid masses (21.6%, 25/116). Of all cystic and mixed cystic-solid masses, most
were unilocular (75.0%, 60/80) and the signal of cystic fluid was uniformity. The solid component in all mass appeared as papillary
projections, most showed a heterogeneous hyper-intensity on T2WI (83.6%, 97/116) and hypo-/iso-intensity on DWI (65.5%, 76/116).
The branching papillary projections with hypo-intense fibrous stalks on T2WI were observed in 45 of all masses (38.8%, 45/116)
and all 36 solid masses displayed this sign. The ipsilateral normal ovarian tissues were seen in 76.7% (89/116) masses. All patients
with MBOT were unilateral cystic tumors with a bulky volume (100.0%, 43/43). Honeycomb loculi were seen 79.1% (34/43) masses.
The signal of cystic fluid was heterogeneous, with a mixed low-high signal on TIWI (83.7%, 36/43) and a contained hypo-intensity
(41.9%, 18/43) or a heterogeneous iso- to hyper-intensity on T2WI (37.2% 16/43). Most solid components appeared as irregularly
thickened septa (81.4%, 35/43), which showed mild-to-moderate enhancement. And 10 masses (23.3%, 10/43) contained “pseudo-
solid” areas- T2WI low signal zones rich in mucinous microcysts. Other less common type of BOT did not show some characteristic
features, most of which were similar to SBOT. Tumor size, location, mass characteristics, loculi, signal intensity of the cystic fluid,
the signal intensity of solid component on T2WI and DWI, enhancement, peritoneal seedings, and the display of ipsilateral normal
ovarian differed significantly between SBOTs and MBOTs (all 7<<0.001). Conclusion: On conventional MRI, BOT have some
characteristic features, which are helpful for the accurate diagnosis preoperatively, and can also effectively distinguish SBOT from
MBOT.

[ Key words | Ovarian tumor; Borderline ovarian tumor; Magnetic resonance imaging; Differential diagnosis

AT DP B e ( borderline ovarian tumor, BOT, SMBOT) . T ENIEFE ( endometrioid
BOT ) #K#aH bz KA AT 3 WKW HEBOT cancer ) . & W41 (clear cell cancer) .
('serous BOT, SBOT) . Fi#BOT ( mucinous Brenner/B 2K M , UFiPi &R 2 ),
BOT, MBOT) . ¥ ZE#PEBOT ( seromucinous BOTH#f & TH&EFELM, mTik= R,
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st FEIRYT o BRI ( magnetic resonance
imaging, MRI) J&ARR[IFH O 5L ey ik 7
g EANEAA AR TBOTHY H MIMRIA
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K HTE E Siemens/A Al #93.0 TE¢ 1.5 T MRI
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MRIPFH, HAF0T . © AL TIHRE H g
[0 7% ( turbo spin echo, TSE) , fHE} ( field
of view, FOV ) 250 mm x 250 mm, =& if[d]
( repetition time, TR ) 204 ms, [FIJEA[E] (echo
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@ WA T2 A& ( T2-weighted imaging,
T2WI) #iEFF], FOV 400 mm x 400 mm, TR 6
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FARALT2WIS T2WHIEF 41, FOV 250 mm x
250 mm, TR 3 600 ms, TE 77 ms, /ZJ56 mm,
IR 1.2 mmo @ %58 4796 4 55 B8 W7 o0 Fn o R
BLTIWISRAR P 41, XoF Be 7 oy L Mot 1R i e ( RS
i BARYAER ), i 15 mL, AR~
2.5 mL/s; B 494 FF 51, FOV 400 mm x
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R 1.2 mm, HiFE384 x 384; ZARMH T
%, FOV 290 mm x 290 mm, TR 3 600 ms, TE
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D W 1) %1 SR FI B KB & F T[] 3 i AR
FP AN AT RE W T AT A, MRS R 8, FOV
380 mm x 380 mm, TR 5 500 ms, TE 87 ms, =
J£6.5 mm, [HfF1.3 mm, 5=800, 1000 s/mm’,
1.3 BE&goHh

F1 245 DA JiRd S2 A TR BRI R FH R
SEAFHTMRIEMGR 5 UL 53 15 I 3 ek 3 1] 35 3 /i
P, MEENES: @ M Ko CREWTAL I 3 i
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R BETERTNE) 5 @ S htER (G
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RRE (SR ENZRARE S HRE .
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2), H31.0% (36/116) [SzHEME I EI N
X—ME% (K4) . MBOTH Jg B 5k il 2
PERPEE (100.0%, 43/43) , 48R ZH00] WLk
B (791%, 34/43) (KE5) ; ERFSEZAY
—, TIWIZ&EES . T2WIZSRES; Sk
RG22 AN RO G TR 0 0 B, 14588 5 e — v R
1k (E5. 6) . 431 MBOTH1, 23.3% (10/43)
A LSS oy A/ N s R A B IX )
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Fig.1 Flowchart of the research population
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F1 BOTHI—AZ I R4FIE
Tab.1 The clinical data of BOT

n (%)

— LI PRAFAE SBOT (n=82) MBOT (n=43) SMBOT (n=18) HAbZEHY (n=5) *
sk 16~77 19~79 25~66 32~58
SR % Tks 39+ 13 41+18 43 £ 11 49+5
[H)ZRAIN

K & BR 32 (39.0) 17 (39.5) 13 (72.2) 2 (40.0)

fE . M. MRS 22 (26.8) 20 (46.5) 1(5.6) 0(0)

EEA s 5(6.1) 1(23) 0(0) 0(0)

A S5 K7 15 (18.3) 2(4.7) 2 (11.1) 3 (60.0)

Ao e 4(49) 0(0) 0(0) 0(0)

FH3E 1 4(49) 3(7.0) 2 (11.1) 0(0)
CAI125"

1w 31 (41.9) 19 (51.4) 7(438) 2 (66.7)

FE 43 (58.1) 18 (48.6) 9 (563) 1(333)
{RE AT NI RETFAR 44 (53.7) 23 (53.5) 8 (44.4) 2 (40.0)
FIGOHH°

FIGO 1 58 (70.7) 43 (100.0) 17 (94.4) 5 (100.0)

FIGO I 7 (85) 0(0) 1(56) 0(0)

FIGO T 17 (20.7) 0(0) 0(0) 0(0)

a: HAWZSHMLR3H] 75 YRR GBI AT AIBOT; b AHEZE N MIEHESM T, 8HISBOT. 6fIMBOT. 2f|SMBOT A2 H Ath 25!
TCIMCAI25(5 5 o: Fb#g#E T, 76ISBOT M 1#iISMBOTHFIGO I 1], HAHHFIGO 1 1.,

#z2 BOTHIE MMRIHE
Tab.2 The conventional MRI data of BOT

n (%)

HHIMRIUEHE SBOT (n=116) MBOT ( n=43) P’ Pai! SMBOT (n=22)  HAh2EH (n=5)
ThEe /N em Tts 75+3.7 148+5.6 <0.001 59+3.1 5.7+2.1
HBAL <0.001 225

LA 48 (58.5) 43 (100.0) 14 (77.8) 4(80.0)

LA 34 (415) 0(0) 4(222) 1(20.0)
Tt i it <0.001 37.6

E2EySES 55 (47.4) 43 (100.0) 18 (81.8) 4(80.0)

HETNE 25 (21.6) 0(0) 4(18.2) 1(20.0)

Sk 36 (31.0) 0(0) 0(0) 0(0)
St <0.001 87.066

W 60 (75.0) 4(93) 17 (77.3) 3 (60.0)

W54 b 20 (25.0) 5(11.6) 5(227) 0(0)

Wews oy 0(0) 34 (79.1) 0(0) 2 (40.0)
SEVE R Y2 <0.001 124.675

FLAREE A Bl RELE Y 116 (100.0) 8 (18.6) 22 (100.0) 3 (60.0)

ASFLINHE R 43 B 0(0) 35 (81.4) 0(0) 2 (40.0)
BRAET-TIWD <0.001 47.948

ISAES 29 (36.3) 5(11.6) 9 (40.9) 2 (40.0)

bRy R R R 34 (4255) 2(47) 7 (31.8) 3 (60.0)

ANE - fE S 17 (212) 36 (83.7) 6 (27.3)
PR EES-T2WI <0.001 37.653

¥isImiEs 56 (70.0) 9 (20.9) 10 (45.5) 3 (60.0)

RS-l 22 (27.5) 16 (37.2) 4(18.2) 1(20.0)

ARG 2(25) 18 (41.9) 8 (36.4) 1(20.0)
SHERIME S -T2 WI <0.001 71.837

AH S EE S 97 (83.6) 3(7.0) 17 (77.3) 2 (40.0)

FI-SET A E 19 (16.4) 40 (93.0) 5(227) 3 (60.0)
SRS 5 -DWI <0.001 10.515

555 76 (65.5) 39 (90.7) 15 (68.2) 4(80.0)

AR 40 (34.5) 4(93) 7 (31.8) 1(20.0)

i
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H MIMRIRE SBOT (n=116) MBOT (n=43) PfE* pai:l SMBOT (n=22)  HAZE (n=5)
SRR <0.001 58.107

B 22 (19.0) 36 (83.7) 8 (36.4) 3 (60.0)

G RTA 94 (81.0) 7 (16.3) 14 (63.6) 2 (40.0)
MK e 0.747 0.272

Toski/ b 74 (90.2) 40 (93.0) 18 (100.0) 4 (80.0)

Kt 8(9.8) 3(7.0) 0(0) 1(20.0)
JE R A 22 (26.8) 0(0) <0.001 14.889 0(0) 0(0)
MhEighsz B 5(6.1) 0(0) 0.098 2731 0(0) 0(0)
Jpa AR M G5 R I Ol 89 (76.7) 16 (37.2) <0.001 24.589 12 (54.5) 5(100.0)

T RB A o A XU A 2R, R AR S R BO TP AL F 5 #: PIEFIR A3 MIMRIAE R TESBOTHIMBOTW A [F] Y G 114 2
St oar AUTPHTRENE RN S S R DL s by U HTRENE ARSI N RS S T O 5 o MEUKEE IEBERIE
bk EL 28 32 Bk P S8 A E ORI 43 T80 o B S B LG

B2 #AREGN (BE, ki, 35%, AMSBOT) MRIER
Fig.2 Characteristic case 1 (a 35-year-old woman, left-sided SBOT) MRI images

Az TIWUFSIRZEMEE IR EIENT S B: T2WUIRIHG FIm i Lt B ps e ol 5=, SeBEpEFLICRIGE , Rk B ST 15 55
C: TIWIUIRH M4 F 5 =] R A iFLICREHT (HikPiR) 5 D: DWIKIBURFLICRES RS, RILIIRIRBZIR .

E3 #ERFG2 (EBE, i, 2445, WMRELLTESBOT ) MRIE &
Fig.3 Characteristic case 2 (a 24-year-old woman, bilateral SBOT with micropapillary subtype) MRI images

A: TIWEIURQMHHED IS M, ANE; B TIWHRITMIESUR I, BRI E, BPEIN I
SNBSS, SEPEMAMET2WOREI SR 5 ELPHBES SRR A5 C: TIWIIRIS VRIS V0 508 B3 Lok sk ) s
D: DWIRRTLIRA L S, A I IR IREAL

B4 BREFGIS (B, i, 174, SMEERMSBOT ) MRIEE
Fig.4 Characteristic case 3 (a 17-year-old woman, bilateral SBOT with exophytic type) MRI images

A: TIWUFSIRXUMBH SRR, (55 A%%); B: T2WIHRDHNGFIR UGN S5 on (I EFIR) |, R I YGE, 2
ABL RS, A L2 B RACRALE S ebh0 CEGERTSITR) |, BARMENE; C: TIWIARUHGRFEI7R 850 5 SR 7 1]
b (ZLEFRIR) 5 D: DWIRMEORIRER & E S, IREHZ IR
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E5 #AFEG4 (BF, Xtk 305, AZMMBOT) MRIE &
Fig.5 Characteristic case 4 (a 30-year-old woman, left-sided MBOT) MRI images

A: TIWUFSIRZEM BN LR EIENN e B: T2WUIRIHIGI FEo R b 22 22 Pt ks, e 23920 mifE 55 C: TIWIIR i 4o 7
GIRAFR 530, RS, D: DWIRMRRSES, KRILIIBIREGZIR,

Ee #ERFHIS (BE, XiE, ZMMBOT) MRIE &
Fig.6 Characteristic case 5 (a 62-year old woman, left-sided MBOT) MRI images

A: TIWDFFRAMGB BRI, AR S E S B: T2WIIRGI PRI AR ARG, TIWIE(F 5 XI/ET2WI
BRGS0l PSR 5 Cr TIWHRIHI IR PR s kR b i; D: DWIRIEURAFIMES, RILHBIREEZIR,

E7 #2EG6 (2, Xk, 56%, kETHEREMNAMSMBOT ) MRIE®A

Fig.7 Characteristic case 6 (a 56-year old woman, right-sided SMBOT arising from endometrioid cyst) MRI images
A: TIWUFFURA MBS M, S8 RTIWIE S5 B: T2WIIRHMGT IR M e vy &, BEREFEZL AR SR, M
SRS TOWIR RS, SR R (5 C: TIWIRIHNGHY PR B IR FL IR S5 (HiskfizR ) 5 D: DWIEHER
FUREE R AEFS, R RIRBOZR.

2.3 SBOTESMBOTH A& tL & 3 ) W
BEFR . CAI12S/KFELL KR ER/ERERT
FARIEMAM E T LG ITFE L (P=0.640, BOT & — 41 A 45 211 2H 24 25 90 Al IR

0.419. 0.959) 5 FIGOTHHIAEWIALIMI ZE 54 Ak iy gy, ok FF A7 B9 521+ 2 P R0 4910 %~
Gt E XL (P<0.001) o BRIEAKE KWK 900, 1160 4 Fraasirobk . 5 |- PP
2z B4, HRBHHMMRUEEZIERE g, LV RBRERBAETTI0L 47,
SBOTHIMBOTPALRI 22 SR RgUhBOTHH T HER Y (40£15) %,
(P<0.001) BOTZ Wit # AL F i R P, BURIER4r. A
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