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Comparison of Doppler Waveform Index in Benign and Malignant Ovarian Tumor
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Doppler sonography has been introduced to evaluate uterine and ovarian diseases. It
has been reported to be used to distinguish benign from malignant adnexal masses.

The purpose of this study was to assess the blood flow characteristics of adnexal
masses and to determine the optimal cut-off points for the Doppler indices obtained,
resistance index and pulsatility index, to best differentiate benign from malignant lesions.

We performed pulsed Doppler ultrasound in seventy-eight adnexal masses between
February 1989 and June 1994. The pulsatility and resistance index were calculated from the
waveforms generated from blood flow within the ovary. There were 51 benign and 27
malignant histologically proved ovarian lesions. All women have been operated on.

The results were as follows ; Benign tumors and cysts had a significantly higher
pulsatility index(mean, 1.23%£0.74 ; range, 0.46~3.36) and resistance index(mean, 0.64%£0.19 ;
range 0.34~1.43) than did malignant tumors(pulsatility index : mean, 0871049 ; range,
0.31~2.27 ; resistance index: mean, 0.5%£0.17 ; range, 0.23~0.8). However, some overlap in
individual values for benign and malignant lesions was found.

In conclusion, our data suggest that high pulsatility and resistance indices may indicate
benign adnexal masses ; however, considerable overlap in pulsatility and resistance indices
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between benign and malignant lesions were noted, and further work will be needed before

the validity of these factors is proved.

Key words : Doppler indices, Ovarian tumor, Cut-off points.
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Doppler Z2EHE o83t YA £ AN FE9

FE &4, olg Aol& H1A e kY& 7
%, ‘?ﬂ’é‘, A%, 3G 9 A olv] 2 ARH
AT FAF} 499 FPIME Ragzn A
(Kurjak et al., 1990).

ot F o] Futete A (neovasculariza-
tion)®) A<l Doppler #3-% semi-quantitative
analysis 3tAY BH&ER 3o] 5& AR ¥4

F4F3 wadts AAdd WE Svgle AHE]
B 1A tHKurjak et al, 1990 ; Bourne, 1951). &
2 F#dztes 71#€9 pulsed Doppler systemol
color Doppler system7lx ZE¢ BIEH3 g3
g4 27) oo AR 9 Add oj4€ F = vt
¥4¢ 295U HHamper et al, 1993 ; Wu et
al, 1994-®, @ ; Bromley et al., 1994).

olo] HAAEL di FU¥E W2 Doppler I
3 AAE A#&d pulsatility index(¢l3 PIZ %
39} resistance index(¢)3 RIZ ¢ (Planiol &
Pourcelot, 1974)& &A3d ¢4 R 94 A7
wE ztel7t QEA golrm, Aolsl Ae A% o
A g5E ¥ ¥ UE cut-off AL FIuz
£ A7 E Ayt

O A7 et 3 4

1989 29RE 19949 697Hx §guiaE
AnolgdA Fuhl i F4E o439 Do-
ppler B8 ZFHALE A YT FRE 712 Fe F
ye zAgxoz zdo] HAYW B9 #AE
dgez g

AA Av)E Acuson 1289 pulsed Dopplerg& ol
£3gen FoE /M 2 By A8 Yeo o

35MHze] B4 z&uy 50MHze] A 2&98
ol &3ttt F9 o7 R, A4 FA
AW B)dAd o2 M Doppler 332 AAMI L
o A By 33 HeEe Y P} RIFES 7
Aot

Doppler A} A|7+e 10808 3o 108 o4
dHuge] AEA god HdA4 FF g R
AR $AE FTH AUA JRE SAHE £ AW

dgol 2348 Folna AT AAHT.

o we 2% Aol e ¢4 2
9}"3 E"J"i g2 T EFT F olg9 Pl RI
gtol o7t A FolR 1A Student t-testE
o] &3] wwdgn HFF cut-off pointE HA
37 9% WA, BolE, I AZE % 24 o
z=g 7o,

m £ =

82 Fo A% BIE 27494 664 BT o

3 46A01Th £ A 289 AR 3Y TS
9 Arle ¥4 F%ol 5~25cm, A FYol 5~
26cmo] 2T,

FEd Lo 71EHYA HA 2 AN GFE
g 5ol ¢EE F MEEE AYSHH7] Wi &
A 4AFIF GE/INE AY3te Doppler 33
HAALE A YA e R

< A Doppler AALE A& 78 F £ ¥
FA FE2E BHE oVt SldolU, 4y FF
o] 27dfol%ct. 5119 YA T4 F HAGES ¢
AT gl 4z 94, 713 F 8, A BFAHF 64,
ZA GAF 54 F UYTE BEXE 2eY. 44
FTY%Y A FRAH BT Yol 8dE 103%E AA
g, Aold G2y 64, FAG 3ELH AF
wetek o] Z4Z} 44 ol Ath(Table 1).
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Table 1. Pathohistological Diagnosis of Patients with
Ovarian Mass(N= 78).

Pathological diagnosis N %

Non-neoplastic or benign tumor 51 65.3

Corpus luteal cyst 9 115
Tuboovarian abscess 9 115
Cystic teratoma 8 103
Mucinous cystadenoma 6 7.7
Endometrial cyst 5 6.4
Serous cystadenoma 5 6.4
Simple cyst 5 6.4
Fibrothecoma 3 38
Follicular cyst 1 13
Malignant tumor 27 347
Mucinous cystadenocarcinoma 8 10.3
Metastatic carcinoma 6 7.7
Serous cystadenocarcinoma 4 5.1
Endometrioid carcinoma 4 5.1
Endodermal sinus tumor 1 1.3
Focal squamous cell carcinoma 1 13
Immature teratoma 1 1.3
Malignant granulosa tumor 1 13
Malignant thecormna 1 1.3

Doppler 38 AAMA ¥4 £99 9424 7]
22 sty A4 e B xg0E da FY
o 713 & 2PHEE =Fa gk AT W 9
29l 64%el x4 AA ZSH7E o)EHUR YA
B%e B4 2&9%E ol &t

F7t ZAHAD T RAEEE TS WY
o] %6%= 7HF watx, 7e F3U 43 ¢ F+
o] Z+zt 30%%t 13%%E A rh(Table 2).

Table 2. Method and Detection Site of Tumor Doppler

N %

Method

Transvaginal 50 64.1

Transabdominal 28 359
Site

Wall 44 56.4

Mural mass 24 308

Septum 10 128

f5u 9

%A F4e] Pl 046~3322 H¥ 1.23(+0.74)
ol ot4 FUe PIE 031~228 HF 087(+
049)°191e5, RIY Z$E 43 F%ol HT 064
(201989 034~143)2 44 FEY 050(x
01789 023~08)0l vl HFJ& xolg RIUT
(Table 3). W1 & %A <A FF Ateldl Doppler
e #F% Aolzt Ao, XX WY Wol ¢
o] FHEHE A%7t BUrHFig. D.

Table 3. PI & RI of Benign versus Malignant Ovarian
Masses.

Pathologic N +Pl Rl
diagnosis MeantSD  Range MeantSD  Range

Benign 51 1232074 046~33 0641019 034~143
Malignant 27 087049 031~22 050017 023~080

* P = 013 by student t-test
*+ P = 002 by student t-test

PI& 006 &2 HEsd 7o) XA o4
2% A9 £ A& VFAE, Solx, ¥4 d4F
E 2 24 dFxE T4 1094 1.1 Aol
PIE cut-off 402 Asts A$ APEg Solx
B 3zt 5% 42~46%2 A9 FAolrt e,
U4 dE2ro §4 dESET 42~4%8 T5~T1%
Atol2 Ao W3yl YA (Table 4).

opFslA 2 RIS 002 @98 AEse ZH7e
Fx oM G FFE AW 5 Ue APE, Bol
T, 3 5z 2 4 dF=E T 058
cut-off Ho.E A AL WUHE L%E 0528
cut-off o2 3t A%< 61%cl ws] UAR=r}
gojzch a8y A A3z &4 dEFEe 4
2zt 55~57%% T1~T1%2 & Ao|7t gt

Rl 048 cut-off o2 A 4 Ug:+E
40% mgto 2 ZAEAoY 88%e ok FIE
B ¢ltH(Table 5).
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Table 4. Evaluation according to various Pl Positivity
Criteria(=cut-off point) in Patients with Ben-
ign & Malignant Ovarian Masses

Quality Index 08 09 0% 10 16 L1 115 12

Sensitivity 607 607 679 HO B B W6 6
Specificity 600 300 480 460 460 420 400 400
1 - Specificity 400 300 520 540 50 280 60 600
PPV 69 405 422 438 438 420 223 423
NPV B2 84 T BT 6T BO 9 769

PPV . positive predictive value
NPV : negative predictive value

YHALE T4 2 F3F ninEyd Ade] zolx
7] w2l #xpe} 2/37F & A7) AMeld AH
i G oA do G 27 49 e 5d
AEgo] 80-85%° @3t WYY d2Yy A
< 15%E ¥A ¥ Timor-Tritsch et al, 1993).
A M2 ABYPE MR oy, HES
g 71 FA4T AL 27 Add Aot}
dagte]l AR 2 &g o] &3kA HUA %7
de F99 37 € Yy o 34 4R e 3
dagou, A58 2 ASGHEC Hol AUT A
@2 oY rHRulin & Preston, 1987). °o|% Do-

mass ; 2, malignant mass)

ppler 27} TEEY FaU dd £XE A
Well Al AALE 4 QA =HAHDock et al, 1991).
ole W#H¥ A (angiogenesis)ol FF FA2 W43
A SAZE FE Lo JYPP uet BN
F7Hthes AS o] &3 Aojt),

Doppler o3 Al AolA FA 2L&4E ol &
3 S 2o 23 HAE F Jernz F
g4€ 59 4 A A (Bourne, 1991). 18
Y, 249 27] € AR Tl wel A Yol @
2 F ez £ dFdME o9 Doppler
B3¢ Jdna Bad wet A3 B4 248
A ol &3kgit).

Fleischer 52(1991)& F%9 ol HdA
Doppler #&o] ZAH1bef] whe} oty R E 9
A48 ¢ vz 9oy, Doppler $3o] #AAHE
2dz EF3o PIg RIE vad 43, ovgl
€ A7t giivt: 3% tHTekay & Jouppila,
19%5). wetx £ AT AME Bromley 5(1994)3
aAAE HEe] AAH £ YE e EE B
AE AAEY 71 @& PIY RIgHE AHdsdc

Tekay$}t Jouppila(1995)¢] ZHate} nizstxlg &
& FF YREe]l ¢ WE Fay AN
BH7F FAHRTG. TF Geiel et ooy

_148..



#3909

Table 5. Evaluation According to various RI Positivity Criteria(=cut-off point) in Patients with Benign and Malignant

Ovarian Masses.

Quality Index 0.38 04 042 04 046 048 0.5 052 054 056 057 058 06
Sensitivity 286 3B7 393 393 393 393 429 607 643 643 643 643 679
Specificity 920 80 80 80 80 80 8.0 740 660 600 580 B340 500
1-Specificity 80 120 120 120 120 180 200 260 340 400 420 460 50.0
PPV 667 625 647 647 647 3550 54.5 56.7 514 474 462 439 432
NPV 69.7 710 721 721 721 0.7 714 71 767 750 744 730 735
PPV : positive predictive value
NPV : negative predictive value
FFY B2 EA F77 21 =% F¢ R U FE W AL 5ol 23 £ 43F7]9 o
& A¢1 de 29 540 b2y gid ¥F = A7l B8 AALE AEPEA AR ot o
TX7t gt e LR H4drt ol glg AoE FEd

g4 Y Fg] £¥de PYEL Ax = AAFHALS FH e 22 x YEd Qe
A, 714 2o FaY 83 ¥ TRl A4 ¥ g v Jdd zesfol ¥t Tinkanen® Ku-
T t2r] dqigd ddHez ¥ ¥F HFge jansuu(1993)& 108 ¢ Y45 Y &2 F 699 RI

Rolg Zlo2 ¢34 Uch(Jain, 1988). & Aol
M A FFAM 8F Aol d BA dehgth
a4, PIY4 RIRE HaAvit £E7F dgstz
AT I FF Aloldl FAHET A4 g3
(Hamper et al, 1993 ; Karlan et al, 1993 ; Tekay
& Jouppila, 1995).

¥ F9Y AS HT Plgte] 066(Tekay &
Jouppila, 1995), 1.17(Timor-Tritsch et al, 1993),
1.93(Hamper et al, 1993), ¥ dFdA& 12322
Buazhe] #ol7h o™ RIFHE £ AFeiA
0642 Timor-Tritsch (1993)8 Fdsaig oy,
Tekay & Jouppila(1995)& 042, Hamper %(1993)
L 0772 Byt

oy FYY Ay HT PI#el 052(Timor-
Tritsch et al, 1993), 0.77(Hamper et al, 1993)&
2 d79 0878t A Rusx Ax RIg 3
4 Hamper 5(1993)& 052 & I3 Z¥s¢ F¢
3 Timor-Tritsch §(1993)2 0398 B 31359
t}. Kurjak 5(1991)2 &4 F94<9 RIgte] 025
04022 2F 04 v &3gttn stgod, &
AT e 023-088 Wu 5(1994-Q)f EL#%
EYXE Bt}

olg} Zo] BRI Ao|7t Y olfE o

F%9 5o g FY 27, B49 °J°]

7b 05 wjgtel vk B adtch 23y, £ 979
S oHe dAasY & F 2048 AT 747
05 ol el ¥4 FF 7ted F4A FdFo]
RI 0342 714 @& gg Bt 44 %A
W& PI$t RIgtE Rele olfE HHdA o 3&*‘
obd Wztet #AEE Ao ol HE B
AtH(Folkman, 1985). W#YAH& Fusdle ‘\’11}7]’
¥8 FF 448 FTY 9F T d9HF AR
X BAR] KA RFo2 PN o] 7Y
5 7] w&elt(Folkman, 1985). & 4 =A<
4014 A A7l T 9%E vE Aoz 4G
"t

G oA F%eo P8t RIS Hamper 5
(1993)# Timor-Tritsch §(1993)3 wi@7}xjz &
AFAME oude Aolrl FEHAT. PIY RI
9 cut-off & Bz wi} tha zolzt gt
PI®] 7% Timor-Tritsch 5(1993)& A|<j3 i
9 RuAEo|l 1.0(Hamper et al, 1993 ; Karlan
et al, 1993 ; Tekay & Jouppila, 1995)& 7|&2o =
stz 903 RIS 79+ 04(Kurjak & Predanic,
1992 ; Wu et al, 1994-@, @ ; Tekay & Jouppila,
1995), 05(Kurjak et al, 1990 ; Hamper et al,
1993), 0.6(Timor-Tritsch et al, 1993 ; Bromley et
al, 1994), 0.8(Schneider et al, 1993) So2 o %
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stoh, 2Eu, S48 FIdd FHIE AS
7 @ol AAAA cut-off & HAsE AL @4
o JHE FE H{/MY $ei7t glon, Bazvic)
cut-off o] YA3A Forz Z+ wuzey A
€ ¥ 2§7)7t oYt

PIgt9) cut-off & 1022 & o Fleischer ¥
(1991)2 &4 4358 10%2 Busdoy, &
d39 A$E 766%=Z FHol7b Uitk Timor-
Tritsch §(1993)2 PI9 cut-off 3¢ 0622 & o
AT 88%, Solk 97%e: Yo, E 47
Me UZE 3B7%E oE HuzEe]l FF cut-
off & H&s= o EAIF AL

RI8) ZA$ tiHEc] 048 7|Fo2 39 8-
100%9 T#AEs Bol:=E Rz e ¢id
(Fleischer et al, 1991 ; Kurjak et al, 1991 ; Kur-
jak & Predanic, 1992), Wu $(1994-@, @)2 68%
9] MR} 95%9 EolEE Hudim B dAF
9] A$E= NAE 36%, Eolx 88%olAth 05F
€L Fe AYodE UAE 423% Eol% 80%
2 & RaAEY AR 7B%-100%, Sk
90%-100%(Kurjak et al, 1990 ; Wu et al., 1994-
@)l vs @Rk 068 71ELE e AL uP
E 88%-9%, ol 80% o|4o] Husi gloy
(Timor-Tritsch et al, 1993 ; Bromley et al,
1994), & 479 2% WAL 68% Holk 50%2
Pyi=s

B 7 A¢ o4 % 279 F P} 10 °)4
olAdY ALt 7o, RIZF 05 ol 4eldd A7} 13
A2 o] diF ZFH ¥H HAL o]FojAA
= gsko} Hamper £(1993)2 oj9 & gAlE
9 AL T4 AL @v)R oM S ¥
9] giR¥o] tumor emboliZ® =¥ itz 3t}

B od3e Axst & RaxEe Ao zol
7t Yy ol RFEE 84T Pl RIGtY £X 997
W7l dEez AZEy F%9 A77 g A
T 3t ajie]l @ £ & Aotk & AdEY
A By LY o= FHd4M EFAH}EI} e H
I Bao 9% ot 5= Doppler gt 48&
F AL Aot =T HBYAH L A8 179
EXqol FYd ut dz2r] AEN(Wu et al,
1994-@) PI4 RlIgte] 34 & 9J4dA = AR
gr)echs Baggde ZEE Uehle AERA

FEEH ok & Ao}

ez gy F8HeE HEE F de H
1} RIS cut-off S AANZIF AL E715E
T 9029 7} centervtt} 7122 1= Doppler 3&
Z1Eo2 A e B3 71EE e Aol 8%
g Rez AL4dd

T 2 UAEE YRE = FAAY F
2 EBolx7t Eolof 3 BAE T A% " 8
THe UUEY Sol=E JELE cut-off W&
ARgYY gy HYZE Foled =gl €
Rez ANzt

V.2 &

AAEL 19893 298 E 19Ud 6871A] 4
Sagd ARAgeA Fvh dx 4L JHst
9 Doppler %% HAIE AT A& sted +
& ¥ HEzggHoz Ado] HYL 78AE o
Aoz & A AP Doppler I8 HAE ¥
a &7 Ze AE dAd.

1L #8279 A3 2XE 274 A 664, B 4
¥ BANE GdP EXE BYh

2. 94 ¥ 44 %9 37 PIte 44 123
(£0.73), 087(+049)% g Aol7t Usied
(P=.013), RIgt9] A$+%= 27k 0.64(+0.19), 0.50(x
01NE F9 ¥ Aol B ATHP=.002).

3. PI9 cutoff point® 10022 3E w <44
% 279 F TdeAM gE402 Yelgm, RI9
AF 058 7|€22 &AMl 274 F 134=
cut-off 8 dAe] REY}

2 AT 23 7 7ige] g FEHeE HE
g 4 glE PIY RIY cut-off & 43FdE A
< 223 o9y NHAME 7 Jl@vig s}
A3 9lE Doppler & 7IFo2 A v #A
71&EE e Ao H3E Aoz Aztdd,
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