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The Clinico-Pathologic Features and Significance of Preoperative CA 125 in
Patients Who Had an Operation for Ovarian Tumors

Chang Rae Kim', Chun Hoe Ku, M.D?, In Sang Jeon, M.D.%, Dong Woo Son, M.D.?, Ji Sung Lee, M.D?

'Gachon University School of Medicine; Departments of “Obstetrics and Gynecology and *Pediatrics, Gachon University Gil Medical Center,
Incheon, Korea

Objectives: The aim of this study is to confirm the clinical and histopathologic findings of ovarian tumors and determine the
malignancy before operation. It will attribute to early diagnosis, determining direction of treatment and improving prognosis of
malignant ovarian tumor.

Methods: Seven hundred sixty-five patients who had an operation for ovarian tumors in the department of Obstetrics and
Gynecology of Gachon University Gil Medical Center from April 2007 to December 2009 were enrolled as subjects. A retrospective
analysis of age, parity, menopausal status, preoperative CA 125, histology, ultrasound, and treatment method was done.

Results: 1. Among benign ovarian tumors, endometrial cyst (211 cases, 30.1%) was most common and had the highest
preoperative CA 125 (76.07 U/mL). 2. Among borderline ovarian tumors, mucinous type (16 cases, 62.5%) was most common,
but preoperative CA 125 was higher in serous type (144.38 U/mL) than mucinous type (82.59 U/mL). 3. Among malignant
ovarian tumors, serous adenocarcinoma (14 cases, 29.8%) was most common, and undifferentiated carcinoma had the highest
preoperative CA 125 (500.0 U/mL). 4. The preoperative CA 125 showed a tendency to increase in relation to stage in malignant
ovarian tumors. 5. Age, preoperative CA 125, menopausal status and ultrasound finding were identified as discriminating factors
for malignancy and relative risk of them were 7.19, 7.90, 5.56 and 61.43, respectively.

Conclusion: Using the combination of age, menopausal status, preoperative CA 125 and ultrasound to diagnose ovarian tumors
before the operation will be a help to early diagnosis and determining the treatment and improve prognosis. (J Korean Soc
Menopause 2013;19:26-35)
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A A| oFol W& FFAfo] ujuFch” A 27] Ak A 5
< A o dAEY o= Y8 229} 47, computed
tomography (CT) &7, % CA 125 5= o|-83= W&
o AFEEIT Yeut HlLH & PRl M H o] ghe
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Table 1. The baseline characteristics of 765 patients

20079¢ 4¥€ 19X E 20099 12¢ 314714 32701 7+ 7}
Aol 29 ARl o FFo B S WL T
1284785 e R YR7|ET 7|8 W HYRIAE
HES}o 3;‘—3(}4 1J£] (retrospective analysis)2 A]3SFH L,
o1y, el et 8, S A WA
CA 125 —,—x] _Lﬁé} 394, 283} 47 e 561, 2AZA
A7 RAEAS A 91, 228 0= HolH dagto|u; ok
£ o AshS TR A9 17, AR Ak 6, AR
88 T I 5197 0] At dolA A= ATt AeH 2Rt
RS CA 125U 220 5 HARE ¥4 &2 gAk=, o]
=2 UEE FEY 7ol =2 X AzEd 2F
At dFe s AAE 7657 AF, ke, HAAE, &
& 1WA OA 125 ], BR) 287 27, 23 27,
International Federation of Gynecology and Obstetrics (FIGO)

e LT G ERT R s

T A €3 CA 125% IS S (chemi—
luminescence immunoassay)< ©]-&3%F SiemensAl2] ADVIA
Centaur kitE ARES}R 2., kito]| A AJAIGE cut—off value:=
35 U/mLRAT}, 221t 4 2FF T (solid), T2 HFA (wall
thickeness) 3 mm ©]&}, 52 (septum) 57| 3 mm 0]“’ L
LA} == (papillary projection) 3 mm ©|A}, E45 Z4kgH
Ao opyg 2how s,

B4 B4 PHoRE BT oL BaTd BN

Benign (n=702)

Borderline (n=16) Malignant (n=47)

Age

Mean + SD (range) 40.63 + 12.04 (12-85)
Parity

Mean + SD 123 +1.22 (0-8)
Preoperative CA 125

Mean * SD (range) 41.99 + 67.03 (0.01-500.00)

> 35.0 U/mL 207 (29.5%)

<350 U/mL 495 (70.5%)
Menopause

Premenopause 586 (83.5%)

Postmenopause 116 (16.5%)

46.94 + 17.19 (18-76)

105.76 + 141.83 (7.61-422.12)

56.09 + 13.76 (20-83)
162 £ 178 (0-7) 2.34 +1.20 (0-6)

206.01 + 187.02 (5.67-550.00)

8 (50.0%) 38 (80.9%)
8 (50.0%) 9 (19.1%)
11 (68.8%) 19 (40.4%)
5 (31.2%) 28 (59.6%)

CA: cancer antigen
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T OAF 7659 F SFAEOF SR 7024 (91.8%), 7
ANEF FALL 169 (2.1%), FHEYF TAL S 4701]
6.1%)%c. 2t S| A" P 40,634, FA
A 46,944, /I 56,0941 2 FATEH 0= {7 2}o]
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., BAVIE 1629, AP 2.3 2= odHolN FTHE
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Fig. 1. Incidence of benign (A), borderline (B), and malignant
(C) ovarian tumors.
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SHAl 571k Fd= EAE Kitol| Al AJAIZE cut—off value
Ql 35 U/mL o9 =25 HQl = At 7029 5
2074 (29.5%), Z3A/dx- 169 5 89 (50.0%), 2}/ 474
% 389 (80.9%)F }/dollA 4= # CA 1257} 35 U/mL ©]
ARl vlgo] =oth HEE s P 7029 F 116
(16.5%), 73 A+t 169 F 59 (3L.2%), eH <t 474 5 284]
(59.6%)2] VX5 Kol o/do] vl&o] &t

FHEF] FHBE 7020 F AU (endometrial
cyst)7h 2119 (30.1%)= 7Hd WL, A5 F4713
% (mature cystic teratoma) 1699 (24.1%), 7|54 &
% (functional cyst) 1199 (17.0%), AN FAZ (mucinous
cystadenoma) 899 (12.7%), AMFAZE (serous
cystadenoma) 839 (11.8%) <=o|Ath (Fig. 1A). =& X CA
1259] -2 Az uhdollA 76,07 U/mLE 7H =9k,
G392 (fibrothecoma) 43,37 U/mL, M FAE 42 21
U/mL <=¢] St} (Table 2).

AT NN FHES Yol 169 F 109 (62.5%)
2 Egton, & A CA 125319 H-2 A4 144,38 U/
mL, /g 82,59 U/mL= FH oA dAsHA =3kt
(Fig. 1B, Table 3).

SPFPNN FFBL F 479 B HAFHUT erous

Table 2. Histologic type and preoperative (CA) 125 of benign
ovarian tumors

Preoperative CA 125 (U/mL)

Benign (n=702) No. (%)
Mean * SD (range)
Endometrial cyst 211(30.1) 76.07 £ 91.67 (1.96-470.23)
Mature cystic 169 (241)  23.86 + 22.28 (2.59-180.18)
teratoma
Functional cyst 119 (17.0)  26.72 + 36.87 (0.01-309.60)
Mucinous 89 (12.7)  21.07 £ 23.37 (3.02-177.75)
cystadenoma
Serous 83 (11.8) 42.21 £ 92.44 (4.37-500.00)
cystadenoma
Serous 8(11) 19.34 + 17.98 (4.92-60.54)
cystadenofibroma
Fibroma 6(0.9) 31.82 + 3411 (1.76-92.01)
Abscess 5(0.7) 18.90 + 15.23 (6.52-45.48)
Fibrothecoma 5(0.7) 43.37 + 25.12 (7.57-76.26)
Seromucinous 4 (0.6) 36.70 + 31.46 (5.91-76.10)
cystadenoma
Hydrosalpinx 3(04) 1142 + 0.82 (10.53-12.14)

cystadenocarcinoma) 149 (29.8%), EHA|ZAYE (clear
cell adenocarcinoma) 89 (17.0%), Ab-gUjutRoFA o=
(endometrioid adenocarcinoma) 7<) (14,9%), A FALY=
(mucinous cystadenocarcinoma) 69 (12.8%) <=2 2 el
om, =& X CA 1259] -2 n|EEE: (undifferentiated
carcinoma) 500,00 U/mL, A FAe= 371,24 U/mL, 7t
ZL-% (stromal sarcoma) 308,08 U/mL, FHA|ZALE
188,14 U/mL, AFSHIEFAYF 164.28 U/mL =°|Ath
(Fig. 1C, Table 3),

TS AAdFTFe §r] 8 BE= 479 F A1) 189
(38.3%), A|17] 4| (8.5%), AI7] 174 (36.2%), ATV7] 8|
17.0%) %L, =& & CA 1259 Hat-2 212 A17] oA 17|
TFA] 22} 134,65 U/mL, 210,97 U/mL, 262.29 U/mL=Z Z7}

Table 3. Histologic type and preoperative (CA) 125 of borderline
and malignant ovarian tumors

CA 125 (U/mL)
No. (%)
Mean * SD (range)

Borderline (n=16)

Mucinous 10 (62.5) 8259 + 126.51 (8.24-422.12)

Serous 6 (37.5) 144.38 + 169.34 (7.61-380.48)
Malignant (n=47)

Serous 14 (29.8) 371.24 + 172.51 (10.54-550.00)

cystadenocarcinoma

Clear cell
adenocarcinoma

8(17.0) 188.14 + 154.83 (8.96-500.00)

Endometrioid
adenocarcinoma

7 (14.9) 164.28 + 114.16 (9.14-296.28)

Mucinous 6(12.8) 3747 + 20.74 (10.86-59.14)
cystadenocarcinoma

Granulosa cell tumor 2 (4.3) 7.55 + 2.65 (7.20-12.69)

Mixed mullerian 2(4.3) 157.71 + 14.09 (147.74-167.67)
tumor

Squamous cell 2 (4.3) 75.33 + 52.98 (37.86-112.79)
carcinoma

Undifferentiated 2(4.3) 500.00 + 0.0 (500.00-500.00)
carcinoma

Mixed endometrioid 1 (2.1) 58.29 + 0.0 (58.29-58.29)
adenocarcinoma

Mixed epithelial 1(21) 83.74 + 0.0 (83.74-83.74)
carcinoma

Sertoli-Leydig cell 1(21) 8.19 + 0.0 (819-819)

Stromal sarcoma 1(21) 308.08 + 0.0 (308.08-308.08)
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Table 4. Correlation between preoperative cancer antigen
(CA) 125 and the International Federation of Gynecology and
Obstetrics (FIGO) stage

CA 125 (U/mL)
Stage (n=47) No. (%)
Mean + SD (range)
Stage I 18 (38.3) 134.65 + 155.24 (5.67-500.00)
Stage II 4 (8.5) 210.97 + 207.24 (9.14-500.00)
Stage III 17 (36.2) 262.29 + 198.25 (9.42-550.00)
Stage IV 8 (17.0) 24450 + 201.48 (10.45-500.00)

CA: cancer antigen, FIGO: The International Federation of Gyne-
cology and Obstetrics

A
1.0 v
Cut-off value: 53.12 U/mL
0.8 1
20.6
=
.'%‘
[
& 0.4 -
0.2 1
00 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Btz S B o Alv7) ol A= 244.50 U/mLE 748}
9t} (Table 4).

CA 1259] cut—off value® 35 U/mLo] &3] AMEEIL Q)
O}, B Ao A= ROC curved T3l 2 XT3 #
G- & ZF= CA 1259] cut—off valueE F+ o o] w] A
AEFE 3Tl =FAIF, HA 85 U/mLE cut—off
valueZ 319-S w] WIZE 73.0%, Eo|% 70.5%, FPGEE
18.9%, SAAZE 96,700, ATHA QHEL 70, 7%2
ok o =215 BTt ROC curves 531 A2 cut—off
valuel= 53,12 U/mLo| QT (Fig. 24), o] o] WIZ= 65.1%,
Eol% 80.9%, FASE 23.4%, 5395 E 96.3%0% o1

Cut-off value: 51 yrs

Sensitivity
o
o
1

o
~
1

0.0 f T
0.0 0.2

0.4 0.6 0.8 1.0

1-specificity

Fig. 2. Receiver operating characteristic (ROC) curve for preoperative cancer antigen (CA) 125 (A) and age (B) in discriminating between

benign and malignant ovarian tumors.

Table 5. Discriminating factors between benign and malignant ovarian tumors

Discriminating factors Benign Malignant Relative risk (95% CI) P value
Age
> 51 104 35
7.19 (4.19-12.32) < 0.001
<51 598 28
Preoperative CA 125
> 51.23 U/mL 134 41
7.90 (4.55-13.71) < 0.001
< 51.23 U/mL 568 22
Menopausal status
Premenopausal 586 30
5.56 (3.26-9.47) < 0.001
Postmenopausal 116 33
Ultrasound
Benign 688 28
61.43 (29.73-126.95) < 0.001
Malignant 14 35
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G FREE= 79.6%% 53Tt
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£9] discriminating factorgS WASIF oM, H ZAMA =
AANEURS SHREdol TR BATH oS &
HHET} ROC curveS E3f AF=3F AH Q] cut—off value
= SIMIeH (Fig, 2B), 514 o] -2 7.199] AJti9d
L& (relative risk) S EHATH EZF ST P dZolA 9]
& 7 CA 125, 917 ol 285 £7 4 4 o4 ofRt
B% RARHGA fejsrge] 0,051 Ho} FAHOR
JEIAIZE Ao, CA 125 > 51,23 U/mL, #|7,
283 274 opel A9olA ATHIBES 242 7.90,
5.56, 61.43°]1T} (P < 0,05; Table 5).

F2FEFY] A m2e FHFTEE 7029 F B4 5229
(14.4%), ABE 1809 (25.67)2 B370] g A
WA AALFFS 169 5 B2 59 (31.3%), /NE< 114
(68.7)RL, HIELE 474 T B 59 (10.6%), 7N&

< 429 (89.4%) = 7NEgo] tiFEa AAI .
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daFFe Al WS FF F 1 TR o
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A A 2R A Bz} 7He] o)A xjol7) wol §lof
ok gk o A A ob A So] AEY N B W Y
Ao ofEzo] e o] ZojA= 7

S7F wol g7 w9 5% A= FHof Qi
Bl FgollA 7 &3] 2ol TEEA =42l CA
125+= vljo}4| 734+ (embryonic coelomic epithelium)Z-5-E]
FrEfet Aol s MEw gelog o Auly T
ollA B AZ= AF O] vIFANZE A2 § wigst
o] 42 TUEE FA OC 12589} ¥h§5k= FHE G AR0]
t}® CA 1258 oF Al dageFel 80% ol dellA F7tat
L Aoz g8l o]F 7 hagte] ey} 2|5 mvlubyg 9
Aol 2713 5 NS FA 5k ol 8% T
EAEERE AREE AL ik, sER|eE oHd daF gt ofy
2} 1o da, Agal, A3 H 23] ol EA 5k,
ejote] 2|t Au @ Hof S5ub Huko] 3 AulAZ
of Futo = EReh= AR LA et ol A
ek, 54 S5, A G A2 9 A
%, YA 7] SoA = A5 5= qlo] oF 20%9] FEES
UeEHE Zlo] EAFoZ x| H g o] gkom ¥ 1 YAHE &

42 AP 919t ge Aot o] MEm e,
olell WaEpe] YA 2ASHE P L 5% A CA 125

o ojulg WA B AFYe] 24 A AT W A2

F 24, 1T Qo] =80l Hag B @78 gt
Y daFFAY BYEL Aol 30,192

N
o
52
;0

foh= Fol 7|29 AZAdael Xjol7t glglom,
Aol A FoddEat FHFAH{E (serous
cystadenofibroma)& 3] XSS wf =371 8E, 71
A FE, FNFAE, ANFATY A= 7IE dFET
ARPom P Fo] HohFHF HAMFHF Sk 2
o] Hrh " B A Ay AgHede] FHEC] &
SE UL A = AR A FA FATU0] 7-8 em ©]
ARl AL Sh= ZAaFo|ut Alg g2 7-8 cm m|YHo|
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tate FAfo] o sEdhe A9 U, A2 1A 2
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7] LR AlmdEn. A58 E A 220 4
NP e R Hol7] wiZe] A7|7F A= o= wiAlsH
7] 3l Fedhe B9t E8f FEEC] SUHEHNE Ao R
At & A CA 1259] B2 AzliehdellA 76.07
U/mL2 F77F @AY, A-dZ95 43.37 U/mL, Y
FAF 42,21 U/mL <=0| It} Ag o idol A e] CA 125 5
7he ol e] of7] AFtellA BaEGem.” 1 715 e
3] YRR = FUAT Agiets 242 AYstet A%
789] 2} (coelomic metaplasia)©] g8 Azt 223} o
2 71"doz doju NlEute] CA 125 B=7}F S718FA
At s BeE g3l o8 MEstomne o
o] PR FElEE CA 1259 o] Frlaickn 245
BT

AFEQRO ZFol o] 71AF w1 71 TR F o A] o]
5 BgIAE
2 gelgdo] o B A0 HUHT glon] R d
Aol A= eHAgo] 169 F 109 (62.5%)2 B3kt 19
T 4 CA 1259] B> U4 (144.38 U/mL)o] HH

73 (82.59 U/mL)f| v]3 #2J3HA =34t
YT E TR ES AAIAALF (29.8%), FEA|=
AYF 17.0%), AaWHEFAGS 14.9%), A FAS
T (12.87%) o= U4 daFge] 90% oldE AT
™, 7]&9] A5l v FEAEAATe BYEC] =
= o] EAIH & A CA 1259 Hat-2 v E3E
500,00 U/mL, N FA=E 371,24 U/mL, 7HA-8 308,08
U/l 4201 $131, Whel el A9k 37,47 U/mL2 W9k,
B A7 AuplA 225k BRol 2 CA 1259) BFS
B PRI AANR, PIE BT o] Falyel
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H|3}| CA 125%t9] Aol EAJT o= 7|&9 A+ A=
E3} Adx|5k= A0 R Kabawat S0 2]} o] FHNA
TEE AN TS, AR T FEAMEZE T 5
o] v N TS 1 7] o] Dt Oc1259] gk 3ol
AP = o] 7] wZol2kar gt

Schilthusis 57°2] Aol A Waete] §rE= 243 CA
1259] HHF-S A|17] 88 U/mL, AI7] 126 U/mL, AII7] 372
U/mL, AIV7] 468 U/mLE F7}oh= S B3k 2+ 4
TFolA= 1, 10, II7| ol A= H7|7F Jdistel whef CA 125 &
AZko] Z7lsl= A¥FS H o] Schilthusis 5709 Aakel &
AR oL IV7]ol A CA 125 gke] FAaE HAth FH ¢
o] Aol A= EZE AIVZ]oll A CA 1258k s B YL,
ol AvZ|oA= A2 thE Holaet Es)dHate] o
£ olAA TFY SdoE I FYY EHrlso] TaH
A3t Aoz F2HTHT SHATH” SHAE o= HIYAY
FAA F982 slgen Yo W2 & 7 CA 125
28] B E 2 AT E 3 FoAE HolR] g%k
. ol 3Tl 4THE ATt ok RERE Ae=
A7 e 30 B W 5 = 314U multicenter
study”} o] Fo|FThH oJu] §l= ATE S 5 U AL
2 AbmE

28 CA 1259] YAHA -85 B IHH Bast 572 CA 125
9] cut—off valueE 35 U/mLe} 65 U/mL 7|&0 2 AT,
Klug 5%, Niloff 5*% 35 U/mLE 7|&0 = 3l= S fj&
B 35 U/mL2} 65 U/mLE cut—off value® ARE3}IL QU
Cut—off valueZ 35 U/mLZ & W Einhorn %<& Qizte
8%, B0|% 93%, FAAZE 74% SAAZE 95%E Bl
3132, Yabushita 572 AellAlE= YIZHE 88.5%, S| % 78%,
FRASE 37.7%, S3ASE 98% At AA}e] Aitof| A=
QT 73.0%, EOl%= 70.5%, FASE 18.2%, /5=
96. 7%= T FA T 70,7%2 AR A Bk

2 Aol A= ROC curves B3l CA 1259 ME-E cut—
off value® T3, 1 Fr 51.23 U/mLE 35 U/mLe} 65
U/mLe] 3t A=) 33 H T} 51.23 U/mL 7|&o =2
e o, 35 U/mLe] H|3l| W EE 65.1%%2 AR oLt
EOl% 80.9%, FJASE 23.4%, S/JASE 96.3%= ZA|
Al A faEE= 79.6%2 S7FHoH, 5 2 W
A& o] ZhS cut—off value2 AREEH= Ao] & A UAaFE
& Fd A ARE ASSe Hlol ERo] E ASE K
Qltt, SFARE B2 W= wjFof| CA 125 B5O0 2 AL8-S}
7ol FE7F Jlon ohE olghd oy 231 59
FFaT} Do) AT ZN IREE Y = U= AL

= RzrETt,

H

L4 X

2
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