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[Abstract] Objective To comprehensively analyze imaging features on ultrasound and
contrast-enhanced computed tomography (CT) and clinical characteristics of struma ovarii (SO)
and SO + mature teratoma (MT), and to improve preoperative detection rate. Methods A
retrospective analysis was conducted on 43 patients with SO (SO, n=31; SO+MT, n=12).
The clinical characteristics, tumor markers, ultrasound indicators (cystic/cystic-solid/solid
composition, septations, intracystic echogenicity, mural nodules, blood flow scores), and
contrast-enhanced CT indicators (enhancement degree of solid compositions/septations, cystic
cavity density, calcification) were analyzed, followed by a comparison between the two groups.

Results There were no significant differences in clinical characteristics and tumor markers
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between the two groups (P >>0.05). Ultrasound findings revealed that SO was predominantly

cystic/cystic-solid, while SO+ MT was primarily cystic-solid, with a significant difference (P =

0.003). No significant differences were observed in other ultrasound indicators (P > 0.05).

Contrast-enhanced CT findings revealed that SO exhibited thyroid-like enhancement, whereas

SO+MT was primarily characterized by calcification, with a significant difference between the

two groups (P =0.019, <C0.001). Conclusion Combining ultrasound with contrast-enhanced CT

can improve the preoperative diagnostic rate of SO and SO+ MT, particularly contrast-enhanced

CT. When ultrasound shows a cystic/cystic-solid tumor and contrast-enhanced CT demonstrates

"

thyroid-like enhancement," SO should be highly suspected. If ultrasound reveals a cystic-solid

tumor and contrast-enhanced CT shows "calcification," vigilance for the coexistence of SO+MT

is warranted.
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Fric P () I T 27 e A 25 4

E N N ol ol (B L B | AR G 1 AR =
2019MECO044) , BAFCHR /R ¥ HH F )
1.2 Fuds ik Koo prbrife
121 BEZEEHES R GE E8/E10 5
Philips 1U22 % H 57 HI VISION Preirus # 7 12 W
IGHEAT 26 i B 22 B T 75 R . 28 R A R FH S
P FEAR Sk IR Sk R 2~6 MHz; 4B & A %
B RSk R 5~9 MHz, W ML 2 15 K& WU
B A2 XI55 1 s i 40 ) SRR A
1.2.2 #H3# CT >R H Siemens SOMATOM

struma ovarii; ultrasound; contrast-enhanced CT

Definition Flash X CT #¥ Philips Brilliance 256
HEIRBE CT, 4 UK 120 KV, A B 250~300 mA,
FAH)ZIE 1 mm, KA EEMENT CT sk b,
S A R To0 21 Bk 3K 5 R %0 B4
i I B DA SUON % 15 BB & = BEE B A T %O A
fili o LA 3.0 mL/s B TE 5 U 38 28 B i ik T A g ot 1
(300 g/L, 34k 1.5 mL/kg), W ] & %57 A 2 R E5
PO RS [R] I 1] X6F 3y Bk 39 e Ik 400 0 SiE 35 30 9 43
=R SRATA

1.2.3 MR PRICY) 0 MG =R A R TR
=S EE K 5 mL, EEEE 30 min,1 300 r/min &
£ 10 min, WH & W, —80 CUKAAIRAF . HIASBE
o 3 R AR 2 7] 2 w4k i om0,
H Ak 2% 2ROl B 5 12 i IR I 0 A7 A TN L G T 98 A £
OB 28 5t JR 125 (carbohydrate antigen 125,
CA125) . BEZEHTJE 199 (carbohydrate antigen 199,
CA199) M4 72-4 (carbohydrate antigen 72-4 ,
CA72-4) \ A\Bf5 %1 4 (human epididymis protein
4, HE4) . ¥ W #i J& ( carcino embryonic antigen,
CEA) K H R H ( alpha fetal protein, AFP) ,
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AT A A PP 8 A T SR T AR AL R e B
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(International Ovarian Tumor Analysis, IOTA),
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Bl CT B E i — 250, PP S5k 45 44 /43 B 1) 5 16
JEFNEVE DX %5 BE . PP AR U L SEPE/ S B AL 4 S
2% 5 L2 AR IR 41 2088 0 5 sh Bk i CT
{8, B b B 3R Ak . <<40 HU, B B384k .40~70 HU,
ORI RESR AL . =70 HU; & %5 B 48 21 X I
CT {H# ™ >50 HU,

1.3.3 M tnic g s CA125,.CA199,
CA72-4 .CEA,AFP, HE4 [ 1E % 2 % {H L B K K
H:0~35 kU/L,0~30 kU/L.0~6.9 kU/L.0~
5 pg/L .0~7 pg/L 42 H/1<<92.1 pmol/L o 4 4
J5<<121 pmol/L.

1.4 it W SPSS 21.0 G844 #r
BE . TR R R BCR T ¢ A5 T RO R AR
M KR, P<<0.05 BERALRIT¥E X,

2 % ES

2.1 EIREEAE 31 ff] SO 4E# 11~72 %, %1
(48.13+14.08) % ; K4 2 13 H(41.9%) . B 45 %
F 18 B (58.1%) s ¥y s b gLz 2, Horp, A2 B 57

H 12 61(38.7%) ATHRHLAZ B 19 #1(61.3%) . IR
FEAR IR 7 (22,6 Y0 JE K 14 #i](45.200)  H &
AN 2 Bi1(6.5 %) JEAK 3 41(9.7%) , JTC B B AER 14
B (45.2%) WL 1, 12 il SO+MT. F# 29~70
% (491721448 % s R A 455 6 151(50.0%0)
S 423 50 ] (50.0%0) ; Y HAU OP 8L A7 R, 47 5P B
Z R ABI66.7%)  ZEBIZ B 8 H1(33.3%0) . IR
JiE bR 3 11 (25.0%0) BBk 6 41 (50.0%) A &N
P01 C0%) JHE K 2 ] (16.7 %) . JC W . hE AR 5 1)
(41.7%) W3 2, it i & B, 2 41 I IR 8 1iE
ZRB TG 2FE X (P>0.05), WL 3.,

22 MR FRICY 31 f SO. CA125 T+ 7 f
(22.6%),CA199 FFiEr 4 4] (12.9%) A T8 kR JC I &
THE . 12 4 SO+MT:CA125 JHE 4 #1(33.3%)
CA199 F+i& 3 #1](25.0%) . AFP Ft& 2 #1(16.7%) .
R ILTA BT E. ¥ 2 AR SE M3 IR
CA125.CA199.AFP /K347 Ho B, 45 1 &k 9 22 5+
WGt X (P=0.378,0.698,0.073), W 3
1~3,

=1 371 {5 5P & R AR B B Il PR 5 4E A0 b AR I 4 0k B

Table 1 Clinical characteristics and tumor marker levels of 31 patients with OS

W PR R

9 Bl A (%) Y$ 2% prepes Wik AT % WK o
1 39 - + + - - - i
2 53 - - + - - - #
3 56 + — + — - - /e
4 43 - - + - - + %
5 50 - + - - - + 1
6 45 - - - - + - t
7 72 + + + - — + f
8 54 + - - + - - E&l
9 31 - - - - + - 7

10 54 + - - + - *

11 51 - - - - + - t

12 45 — — — - + - fi

13 11 - + - - - £

14 34 - - + - - - t

15 54 - - + - - - k&l

16 64 + - + - - - 7

17 52 - - - - + - £

18 51 - - - + - 7

19 63 + - + - - - %

20 55 + - - + - - £

21 64 + + + — - - fi

22 46 - - - - + - %

23 47 - - - - + - t

24 55 + - - - + - £

25 11 - + + - - - 7

26 62 + + + - - - %=

27 35 - - - - + - =

28 63 + - — - + - Vi
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29 40 — - — — + - ES)
30 34 — — — — + - %
31 58 + + + - - - gl
97 151 CA125(kU/L) CA72-4(kU/L) HE4(pmol/L) CA199(kU/L) AFP(pg/L) CEA(pg/L)
1 25.29 — 64.53 — 1.80 0.70
2 0.60 - 42,17 <0.60 <0.61 <20.20
3 17.56 0.79 42.46 12.93 2.77 0.75
4 235.30 1.57 60.91 18.34 1.52 —

5 194.40 1.07 44,57 14.73 5.87 —

6 57.50 4.29 43.54 18.06 3.66 —

7 299.30 4.81 66.01 <<0.60 4.69 3.35
8 18.83 1.73 66.41 9.77 2.92 0.81
9 20.93 1.85 42.80 3.48 2.64 0.62
10 14.69 2.97 45.48 30.63 4.75 3.12
11 11.54 — — — — 1.39
12 27.72 3.89 47.77 3.68 3.01 1.08
13 56.86 — — — 0.65 1.24
14 25.77 — — — 4.36 1.87
15 10.07 2.98 48.54 7.58 2.81 —
16 8.55 — — — 1.51 3.25
17 24.35 5.27 80.22 <<0.60 3.17 —
18 13.58 0.53 37.42 5.47 1.09 —
19 18.83 3.51 60.71 25.59 2.24 —
20 20.8 3.24 54.41 38.58 5.76 -
21 9.05 1.04 74.73 24.84 2.65 —
22 22.85 — — 11.93 5.43 1.28
23 16.70 3.12 — 12.36 1.79 1.91
24 7.14 2.02 41.22 38.55 1.05 3.05
25 15.78 43.69 — 15.54 1.98 0.67
26 10.58 0.94 51.13 13.49 2.12 2.36
27 38.18 1.52 34.62 14.66 1.39 1.56
28 12.13 1.75 57.80 28.30 2.84 1.67
29 22.95 1.40 37.88 14.68 2.48 1.83
30 18.37 0.72 50.46 14.48 0.98 1.42
31 13.51 2.51 43.64 33.04 3.00 4.44

23 HFEH 31 M1Hal SO MY KRR .
2.5~24.5 cm, F# (9.53 +5.46) cm, & K 12 >
10 em# 14 4 (45.2 %) 515 ] B 52 (48.4 %) . 15
M (48.4%6) AL 1 BRI H SEPE (3.200) s F
XN 2 ba# 20 B (64.5%), Lo ba & 10
(35.5%) ;N BRF 22 18 B (58.1%) . B i &
12 4] (38.7%); & BE I 4 BB 45 9 & 24 #
(77.4%), W B 1A, J& B W OB BE S5 T & 6
(19. 420 s MG IESr 1~2 5375 28 $i1(90.3%0) , WL
1B, ML P4 3~4 4335 3 41(9.7%) , L&k 4,

12 4] SO+MT ¥ i KA H 4.6 ~17.0
em, ) (10.84+4.73) cm, Il K4E>10 ecm & 7 f
(58.3%) ;11 il b 38 s ¥ (91. 7%, 1 ] oy 5 4
(8. 3%0) s TMEX N A s B & 9 1 (64.5%) , Tt 47 b
3 HI(35.5%0) s BENIE A 2235 8 1 (58.1%) , i
WE 3 B (31.9%0); BERE L AT R BIIR S & 7 6
(80. 6 %), JC W] b BFBEZS 5 & 4 1] (19.4 %) 512 5 fib

YR I P ¥ R 1~2 43 (100%) . Wk 5,

W R, sl SO ISR Mg seiE o &
1M SO+MT W DL .2 AL F 274
Gt B L (P=0.003), A B A FRIE Y 22 R 500t
X (P>0.05), L% 6,
2.4 SR CT FRHL 31 6 SO o 5Lk 25 by 5l 28 i
2 [H) 1 4 B 2 B () R B A it Ak« 18 8] Y CER R A i
L (CT {H 75.5~137.1 HU), WLIK 1C, 4 {58 B 581k
(CT fH 40.2~65.0) ,4 filfrh B3R (CT {H 24.9~
31.3),5 Bl Joam ik, 5k Ak o5 B i 2% R 2 = LA
A5 15 () B P I v (CT il 52.9~75.0 HU) , I
Kl 1D, 16 {5 4 JiE % B A (CT {H 21.2 ~ 39.3
HU) ;6 #ilfF45 1k (19.4 %), 25 i Jo 454k (80.6 %) ,
W 4,

12 i) SO-+MT v 524 45 4 o 2E i 22 [ 1) 43 B
AN R R B 0 R Ak - 2 ) FROIR BR AR S Ak (CT (B R
77.5.90.4 HU), 3 il W] & 58 1k (CT {5 44.3 ~
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67.6 HU), 4 fil % 1 £ 58 fk (CT {A K 29. 8 ~
35.1 HU),3 Bl Cimfk . o8 1k I 28 i 2% 3 2 = K
NG 6 ) #E % B S (CT fH B 51,2 ~
57.3 HU), 6 7] % Ji % FE AR (CT {6y 23.7 ~
36.0 HU); 10 ] £ 45 b (83.3%). 2 il J¢ 45 1k
(16.7%) W% 5,

i EH,. 5 SO+MT ML, 4l SO U
FRRFESRIE N R, ZRARIT ¥ B L (P=
0.019); 584l SO # k., SO+MT N LL45 1Lk 3,
LFH G FE L (P<<0.001) , 1M 2 2H 7] &5 25 1 4%
LA, Z R LGB L (P=1.000), LK 6.

F 2 12 15 5P B B BR B & I B B B AR JRE B4 i R 4 4E F0 BB AR 12 90 Ak
Table 2 Clinical characteristics and tumor marker levels of 12 patients with SO+ MT
Ik R R
9o 1] () 42 e T ST F WK B
1 40 - - — - + - %=
2 70 + - + - - + %
3 52 + - - - + - 7
1 58 + - + - - - Sl
5 38 - + - - - + %
6 63 + - — — + - 7
7 42 - + + - - - fi
8 29 - - + - - - 7
9 69 + - - - + - £
10 58 + - + - - - ES)
11 42 - - - - + — %
12 29 - + + — - - %
95 1l CA125(kU/L) CAT72-4(kU/L) HE4 (pmol/L) CA199(kU/L) AFP(ug/L) CEA(ug/L)
1 68.42 4.00 45.20 13.50 1.64 1.40
2 11.22 0.91 46.58 9.98 3.90 1.16
3 14.85 - 38.58 9.40 1.50 1.34
4 84.39 3.28 70.40 22.42 7.58 72.62
5 12.08 — — - 12.10 7.27
6 12.13 1.75 57.80 28.30 2.84 1.67
7 13.63 2.89 37.46 6.22 4.12 1.09
8 46.64 1.56 37.63 88.51 4 2.90 2.44
9 24.43 1.94 125.30 12.26 3.48 —
10 11.12 1.26 58.74 8.66 2.10 0.88
11 5.31 0.99 49.67 31.16 6.00 0.71
12 46.64 1.56 37.63 88.51 2.90 2.44
3 O HLFIR AR AN IR AR B A 3 57 B4 28 00 16 B R AR 124 00 b
Table 3 Comparison of clinical characteristics and tumor markers between SO and SO+MT
41531 il % R (T £5,.8) - 'lﬁi%i’%fﬂﬂﬁﬂ?&.%) A
3 5 Kk HE&ARH JE K pLIRTREN
SO 4 31 48.13414.08 7(22.6) 14(45.2) 2(6.5) 3(9.7) 14(45.2)
SO+MT 4 12 49.17414.48 3(25.0) 6(50.0) 0€0.0) 2(16.7) 5(41.7)
t/ X2 H 0.215 1.100
P i 0.831 0.902
a5 . %4 2 (IR V0D o 53z BB Y0 CA125 Fki CA199 Tt AFP FH
* 4 % T4z ZEq Al % 20) % 00D CBI% 00)
SO 21 31 13(41.9) 18(58.1) 12(38.7) 19(61.3) 7(22.6) 4(12.9) 0¢0.0)
SO+MT 4 12 6(50.0) 6(50.0) 8(33.3) 4(66.7) 4(33.3) 3(25.0) 2(16.7)
t/ X 0.228 2.718 0.929 0.525 5.419
P {H 0.738 0.172 0.378 0.698 0.073
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Table 4 Ultrasound and contrast-enhanced CT findings of 31 patients with OS

Wil R (em) o ik CT
L] 55 W N BH Bt RE 255 I3 PE 4 Stk rbmart R 54k,
1 18.0 o2 - % — 1 FRR AR fETE -
2 10.9 Pk — 7 + 2 R B FETE +
3 11.3 Pk + % GBI + 2 FEOBR AR e P -
4 11.9 I + it + 2 AR B NAETE -
5 9.4 Pk + p:s8 + 2 AR B ANAEAE -
6 5.6 30 + It + 1 FHOBR R NEAE —
7 10.4 P + 32 + 2 IR AR e REEAE —
8 6.1 FI + It + 3 BT FAAE +
9 4.4 Pk + it + 2 FROBR A RNEEAE +
10 4.0 M + 38 — 2 R BB RIFAE —
11 2.5 i — - + 4 R B R - -
12 5.2 Pk + 2 (F51 — 2 AR B NAETE -
13 22.8 1 + I + 1 R B FETE —
14 10.3 g — 7 + 1 1 3 fEAE -
15 11.5 FE - 2% + 1 i fETE +
16 11.4 E 43 + 2 G4 + 2 J fETE -
17 4.9 WS + 2GR —+ 2 FHBR R FEAE +
18 4.4 Pk - % + 1 FRAR R NAEAE -
19 11.1 # - *= + 1 B NAEAE -
20 8.1 Pk + It + 3 FAR B R ANAFAE -
21 24.5 P - % — 2 HH NFAE —
22 5.9 Pk + it + 1 & fE1E -
23 7.7 Pk + It + 1 JG fETE -
24 8.2 Pk + 2 (5 + 2 FHBR R NAETE -
25 18.0 Hk — % + 1 B 5 Ak NFAE —
26 11.9 4 + 2% + 1 R B R NAETE -
27 5.0 Pk + % — 1 J 1ETE -
28 3.4 P - I + 1 B NFEAE +
29 4.4 Pk - 7 — 1 FFOBR AR e FEAE -
30 8.4 Pk + PG 9] + 2 R FAE —
31 13.8 Pk + 22 G4 + 1 A fE1E —
x5 1R2GIMEFRRBEMEHFRABRBHNEEFIGE CTRH
Table 5 Ultrasound and contrast-enhanced CT findings of 12 patients with SO+MT
K q Ll W3 CT
B R em) MW WS WRAT Wi S AWEf mEEE Bk
1 4.6 S — - — 2 B - -
2 12.1 P + # — 2 IR BB NFAE +
3 6.9 BT + 72 G4 + 2 e REEAE +
4 7.5 Pk + PG 0] — 1 FFORR R A e +
5 17.0 Pk -+ 2 G4 + 2 Brp FETE +
6 3.4 Wk - 4 — 1 I NAETE -
7 14.8 E Pd + #% + 2 i FAE +
8 16.0 Pk + 25 G4 + 2 A fETE +
9 11.3 P + It + 1 2 NEAE +
10 12.5 P — b + 1 7 RIEAE +
11 7.2 FI + 22 (T4 — 2 1 NETE +
12 16.0 Pk + 2 G4 + 2 B 1P 1E +
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Table 6 Comparison of ultrasound and contrast-enhanced CT findings between SO and SO+ MT

- - Rk A SR (UKL 0 A A B (% %) iﬁé?ﬁ(ﬁT(f@J%ﬂlf%)
(r£s,em)  FfE St #LM oMW BNERE WA M RCRIREEER RmEEE L
SO 4l 31 9.53%5.46  15(48.)  1(3.2)  15(48.4)  20(64.5)  18(58.1)  24(77.4)  28(90.3)  18(58.1)  15(48.3)  6(19.4)
SO+MT 4l 12 10.80+4.73  0€0.0)  1(8.3) 11(91.7)  9(64.5)  8(38.1)  7(80.6) 12(100.0)  2(16.7)  6(50.0) 10(83.3)
)2/l 0.695 10.434 0.801 5.959 0.009  15.156
P 0.491 0.003 0.864 0.019 1000 <C0.001

B 1
A P 7 e B P BE b AT L v 26 R (R TR NG BRERE 45 (R Sk 5 BB R R i
TR S 2NN Ko B B AT DL b i 3 5 g 3 CT 78 S 4 8 20 B o0 i 52 HHOIR
FESRAL” (555 3% s DB CT 78 48 M X 38 2 8 78 (k)

Figure 1 Ultrasound and contrast—enhanced CT images of SO

3 % it

SO J& T/ UL ) 5 IR J2 B 2Pk 5 16 988 10 45 5k 2
AL, FE PRS2 B b, BT RS G A R T ) T 12 B R
BLH B A CT B2 Wit AR 58 vh
To—BIFE AR BT B 00U T L AR SOOI IR HE
fiIE R bRy HE S S eR CT T4 G0, B
T SO K SO IfAF MT AR FTZ W%,

REAEBFSET 2N . SO Z W T & R &t .35
O3 W T4 2R NHE L AT e 5 A 0 o R R R KR
] O B P IR AR AL U R A e, ARRFSEH SO 1Y
RIGERBERER(11~72 %), HERU E kBT
Y 28 5, PR IR T A R AR S E T, SO 41 A
SO+MT HAERE 2 7 G = = L. SO M LU
I35 Ao KA (50 %) H HIR AR 412U . (2 £
BR A = HUR R AR OGRS e AR AU 500 ~10%
BE BB F R RE T HE R B L RS, BT
A 0 181 A A 34 A R 3 FEOIR R e K B HE TG A2 W L
afi SO Myl 11 596 16 T RETAT HH Dk £, =
i H R OB R & R 4 g 8 0. 80 pmol/L,
3.52 pmol/L, HoAR W48 F5 1IE % . A X HFH T2
Wr, 43 A4 E bW R B K H 2 UL R R

B NERE 2 B & R, SO 4 3 6 g K,
SO+MT 4 2 FIEAK kK E N2 R ILG i =E
SC, BB R A 1T Y B AT AR IR K B
e K (EPE Meigs 84 1) » B A S AT RE 5 i 938 o)
Uk /A A0 W BB 8 P9 9 5 8 T AT OG5 A R E T
i CAL25 FHE . AT 7 B (22.6 %) SO &
CA125 Fhi, 53Cmk i A — 3, HBARHER
CA199 5 5P 5 w5 it 988 A1 ¢, I 5 I 4 K /N &2 1E A
Sl MABEFE L 4 ] (12.9%) SO 3 i (25.0%)
SO+MT Bl CA199 2 B T+ i . KWL 5 5 i
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