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Morphometric Study on Mucinous Tumors of the Ovary

Joo Beub Keum, M.D. and Jung Dal Lee, M.D.

Department of Pathology, Hanvang University School of Medicine

Mucinous tumors of the ovary are the most common tumors arising from the common
epithelium of the ovary in Korean. Distinguishing the tumor with borderline malignancy
from mucinous cystadenocarcinoma is very important in determining proper therapeutic
modalities and prognosis.

Authors have undertaken morphometric analysis of various parameters from both bor-
derline lesions and carcinomas of mucinous nature of the ovary.

In each, five cases of the borderline and malignant tumors were subjected to be evaluat-
ed.

Various cytologic and histologic parameters were analyzed using Kontron IBAS-1.

The results are as follows.

1) The most helpful parameter for differentiation between borderline and malignant mu-
cinous tumors is cell concentration (sensitivity B0%, specificity 80%). The discrimination
value is more than 35 cells per 100 um of the basement membrane length. If the cellular
concentration is higher than the discriminating value, that indicates malignancy.

2) Tumor cell height, though it is other parameter of stratification, is not helpful for
differentiation of the two lesions.

3) Cytologic atypia, either in size or in form, can not be a criterion distinguishing the bor-
derline from malignancy. '

4) Papillary growths can not be a criterion of either borderline and malignant lesions.

5) The degree of irregularity at tumor-stroma interface is not helpful for differentiation
between borderline and malignancy.
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o] BE ki Pofo] of 20%F A= Ee] ARy T
(30% )5t Wxr} ooy, o] F oF [5%7} bl
Hog geo] g, Teju} ghaigle = gl F
afe] zhlH Fefdch ol Faln, TE A Y
Fhiel b Fe WES dolu, o] 2 < 6~T%7)
oby] Feopoleba B gl wf glcp,

WHOs} FIGO(International Federation of
Gynecology and Obstetrics)ll 4 &5 Ag] F4
& opAd, obdd, ela okAl=) ebade] Fab ohAlal A
44 Z<F(borderline malignancy)2® F4=gle
W, A Pk kg oy o Fake] HeEH
0l agEata] Aeke s Aoy Foem Heskd
che, olzlqt AMetde] AdE HAA Tl =4k
o QarEel we]HE A&k A& 1973¢ Hartsh
Norrise] |-Fe|c}?. TH2] oy Foke] AP 7]
Age] Bk Age] gl& d2wt sl e, Harts}
Norrist= H<5 o5 abtgle]l vy A A=
o] Fajo] 328 23¢ de ofdo g Adsieiof
chi Fabsisich AlE2] wA Y] HEE PR
AP Ala Atk glalnk, 2 AMES A 7
Fo] 2 4 glon, Foke] FFYe] ks Fdhe
A% oo EHe 2 4 sl A B W
Feopefli . B = gly Lde|d, ol2g I FIE
of 73}l 1986 Bostwick &7 HHAE T
aba| Peoko] Ak 7| FE A s =k o]Eed
fspd D Ea3g FR-dgFy] i @HE 24
o HE vy, @23 o4 F3H T = F
b3 Hol®A], Falel D 7]1%(stroma)z2] 4
slch, @ 43 el4te] A F olx shielE ®Wle W
22 A4 Py Foke AP FlEez A sl
=

vogh FR2e] Age] dE W oy AT
g]z] sronh, Aol By AU g FiF
07 33 F& 439 AE FHE By Afel, 2 7
W zghe H FxbEel ghEef o & 4 dbel g
t}. whepd ZlRZe] AaE Mg oy W A
Zofe] za|dba 9 lEEy 535 d§ A=
HeHolg} & el

32 Wabate) Tl s dgpe  qla e
4 gl % Y (reproducibility M Eola gH5-2
ToAE wal sl sk 24 A EEe] ESlfeR

W oHEe vlAg FEE ASEle O AdE AHEe
B oHsk P e ogle w94 24971 (image analyz-
er)7} wel o]&s gle

Ak olel gt G4 BA7E o] &3l g FHH
A wl ek A4 Foke| MEE 9 oz =7 ¥
e S53AE AFer paFssta, o s A
Aoz Asaled, 2t Lge] F WEE FHls=w &
2|7} el=ald AEdkard o] dFF Aok

II. HE 3 Wy
1. A=

1985 HE 1988Ws2] Frokeferd ) Al e]a
of 4] ey o] FeAY FoFE A F3, F
026 F}2-ul b4 BoF 730 (79.3%), AAAA FF B
ol (8.7%), 24 FoF 1lal(12%)3 ). o] 5 2]5=ll4
olz) gl oo} gk 3 9 29 o e A3
HEAg o 5 Ag f, Ay FY " o EBeF
zb 5ol 5 efale] Ao diabe® spdebFig. 1, 2)
RE M faEeE Faked M3 o 245 10
o entalel v F, deldo] Eofaled, 6 pm T
i #e), hematoxylin-eosin®gd *f-2 44§k E4te]
22 Fu selo|l=1 &y}

e g AEe cfe U u|AgAde] 3 rel
el A4 oba) Feof T FollAd] 2ulFE 4 9}
abi] Helzl |7 o|slEi= FFefla] o|®dE(dys-
plasia)d Hole= 32 Halelc). oy yd32 o9 A
4 WwWe R B oAl A HlEs S4E A
Azba 255 o)ske] v|AHAHE Relv, F 3 o[s}
8] c}EEE Kol Feid ofa 5dF =Hateid
(Fig. 3). ® Feko] 3 @ 7|3 AAds] F3ef o
s ofa] jefd FEopo 2 Awkyl o rhRol F
Abd] sielo] Aberet f5-4F FAE He) 542 BEE
b =7e 2 st cHFig. 4).
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BE 7 &2 IBAS-| vhaky =34 247 (semiau-
tomated image analyzer, Kontron, Germany &
sbastelct o] Al&7lE "ol A AHHEEAt R
atgle] glo] #ule] BE Aekrb A 2UEE
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Fig. 1. Mucinous cystadenoma of borderline malignaucy.
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Fig. 2, Mucinous cystadenocarcinoma.
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Fig. 3. Cotrol group: Dysplasia.
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Fig. 4. Control group: Mucinous cystadenoma with considerable papill

ary growths.
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Table 1, Parameters of morphometry

Histologic findings Parameters
l. Cell stratification
Cell concentration NNc¢/BML
Cell height H
2. Cytologic atypia
Nuclear
Area ' AR
Perimeter PE
Maximum diameter D-max
Form of perimeter Form PE
Form of area Form AR
J. Tumor architecture
Papillae or tuftings LEL/EML
4. Tumor-stroma interface BML/SL

NNc: Number of nucleus, BML: Basement me-
brane length, H: Height, LBL: Luminal border
length, SL: Stromal Length.
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M EEH vy gage de] Hale grpapeied, 2
2718 437 & 92 A3 (nuclear area), 9
(perimeter), 4 (D-max)}s ¥4 Fdc). =
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Fig. 5. Cell stratification. Nuclear numbers per unit length of the basement menbrane and average
height of nuclei from the basement membrane,
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Fig. 6. Cytologic atypia as nuclear irregularity: Measuring size and form.

Fig. 7. Tumor configuration and tumor-stroma interface.
LEL: Luminal border length, BML: Basememt membrane length,

SL: Stromal lengt
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A v g AE Hol= & dyshed = 10009 oil
immersionalel| A o 4bzlsle], 100709 2] HEE A
el cHFig. 5, 6).

ToFe] FRE A AEe] ZFale] siclaje] A7
HE +F4es At A=E Be 7oz, F
2 7|ke] dolof w)sle] Mz} wuwe] o]z} 2in)
 HezE SAsidch. B3R go] 244
A7} ®d2] Hel= ankg Zejal el 2} ojoj}
7 gk 0 107dl WE A ste] 400w 2] o}
ol Al jArataled A Ehedc).

o] 2] H3ollA] P S E Bitso WAHAY 2
F o F H dETe 2 AR Apele] f28 3}
ol7b sle=AlE wt7] $Ebed, T 23e 28 g o
Wilcoxon®| <5 ¢ Fael 2% 335 e
o, = A4 9D oA Fope| e 2Agy 57
o] A= ety 2le)F #Arpabr] $sked o5 W
W& oldslqlct S e diale e FE
Yoz Aaled, o grEvh e e syoR we
e oo sle, ZF Wae] ik &4 iMEE(E
o| %, specificity) ® ¥4 W& (3%, sensi-
tivity }g 4HEshgdc)h. 2en 7 8 U3EE 7}
A FAlel ¥ Bo|eF e v FpEF W
o sef ey Acke] rFEeR sl

E=| o

pmE AAA 9 ek Foko] e)yAF wEoh F2
4% 58 9¢ck(Table 2-1) A &shed] ofdbe] 7+
T A Alele] zpelE FHEqr HE, zhoulE Fldel
A B5 fre|gt 3le]E Mglch{Table 2-2). i g
2 0.350/pmz shgg o Sel= 80%, wIFtE B0%
2] WlZE w4 W P4 dEE drepisic
(Table 2-3).

z} E9) M E7} 7| Aol A dolt 2270E ST
ME2 Feoly, 7AA4 FF 20.208 £ 11.831 pem, 2}
A FeF 24,153 £ 13,656 pm, E]a a2 (o] g A
2) 10.372 + 4.969 um=Z A W b Foke] o
H2dc} b (Table 2-4). 2} st Ape]2] F2f
A RAFE Az 25 A Aels: veplsddp <

Table 2-2, T-test & P-value

Groups T-test P-value
B-C 4.676 < 0005
M-C 10.921 < 0,005
M-B 6,433

< 0.005

B-C: Borderline vs. control
M-C: Malignant vs. control
M-B: Malignant vs. borderline

Table 2-3. Receiver-operator curve datai%)

1. |z 28 Cut-off point Specificity Sensitivity
ZlAet <3 ol #H2| =5 FHI AX Ui 0,300/ em 16/25(64) 24/25(96)
HAAY FeoF 0.26 0072/ um, 2F4 FoF 0.443 = 0.350/ 20,/25(80) 20,/25(30)
0.98/pm, Z2l3 EF(1HHE) 0.202 + 0.042/ 0.400/pm #/2501) 15/25(60)
Table 2-1. Cellular Concentration(/sm)
Cases Borderline Malignant Control

1 02800023 0.48520.079 0213 00050

2 0,301 20,096 0.366 =0.026 0.197£0.029

3 0.338+0.053 0.436 0,053 0.162£0.037

4 0.236+0.0T0 0.484 £0.105 0.2580.490

5 0.268+0.053 0.442 £0.059 081 £0.009

Mean+ 5D 0.443+0.098 0.202x0.042

0286 0.072
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Table 2-4. Cellular Height{zm)

Borderline Malignant

Case No. Control
1 14917+ 6586 27461 +15.202 988045500
2 25,674+ 14.884 19.874£11.082 10.055+3.210
3 24.314%12.925 27.3841 16521 11.9274.742
4 15.449+ 7.563 21.634£10.861 0006+ 4.834
5 18508+ BG622 23,993+ 11.765 11.287+5.532
Mean+5D 20.208+11.831 10372+ 4.969

24.153 £ 13.656

Table 2-5. T-test and P-value

Table 2-6. Receiver-operator curve data(%)

T-test

Groups P-value Cut-off point Soecificity Sensitivity
B-C 15.040 < 0,005 15.000 pm 179/402(44.5) 360,/500(72.0)
M-C 20.489 < 0.005 19.000 zm 222/402(55.2) 293/500(58.6)
B-M 4.646 < 0.005 30,008 pm 338/402(84.1) 112/500(22.4)

Table 3-1. Cytologic Atypia
Arealpm?) Perimeter{um) D-maxizm) Form PE Form AR
Borderline
1 46.10£15.79 27941475 10,434+ 2.53 07430128 0.972 0,026
2 To.04 = 16.42 33.36 £ 4.80 1251 £ 2.64 0.787 £0.092 0.9860.013
3 7473421951 ad. 441472 12701204 0.788+0.101 09790017
4 64.0617.33 30.931£4.15 11.422.07 0.822+0.088 0.9830.014
] 49742 10.30 26,372,682 2044155 0.892 +0.068 1.090+0.071
MeanZ5D 61.09£19.46 3061530 1120277 0806 =0.110 10000317
Malignant
1 120,69+ 40,30 47.24TR.TD 1851+ 14.98 0.71920.130 0.9700.021
. G4.90=19.10 3327+ 3.94 12,70+ 1.95 0.7340.108 0.976=0.018
3 03582266 41.81+ 6.24 15.60+ 3.89 0.676L0.105 0.958 £0.035
| 61.68117.93 3084 4.49 11.10= 1.93 0.803+£0.073 0.979+0.014
5 53.43+12.39 3045+ 3474 11.75% 2.12 0.731 0114 0974 0,024
Mean=5D B0.53+37.12 3672+ B.78 1393+ 761 07330115 0972 £0.025
Control
1 40271021 23.97=3.11 B.22x1.52 08730072 0.,9834+0.019
2 BO.36=13.46 30.75+4.94 11.85+t2.89 06770134 0,960 £0.037
3 53.47 X 15.85 27.20+3.65 962174 0895 0,055 0.989+0.009
4 4431 9497 25.51 =2.84 0,351+ 1.46 0.844 =0.087 0.982+0.016
5 50.31+11.14 27.371£3.25 9,38 £ 1.81 0.843=0.002 0.979+0.017
47.74+13.22 26961428 O9.681+2.29 0.8260.120 0.979+0.024

Meant 5D
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0.005) (Table 2-5). 8 =7} 19.000 pm<d uf 7}
vl ¥ AW Holx B UHEEF Heoled o|FL
Zt 55.2% % 58.6%E W £4 W ok ke
Y gcHTable 2-6).

2, dZE v HYY

#e] F7)8 viehllts W WA, B9 o9 FHakA
2% 2z} oo di§t 3%+ Table 3-17 3t} @2
HEE A4 Foke] 6109 + 19.46 um?, oH Fok

e] 8053 + 37.12 pm?, E|lm dEF(e]HAT )]
47.74 + 13.22 pmPelede). 4= zH2b 30.61 = 5.30
pm, 36.72 £ 8.78 pm, 2|3 29.96 £ 4.28 pmedl
vh = #e] Ak 7k 11.20 & 2.77pm, 13.93 +
7.61 pm, 723 9.68 £ 2.20 pmolgich #e] weke]
waeal F#l Hef(Form PE)®F %3 &&= (Form
AR)= #F kel zhzb 0806 £ 0.110, 0.733 £
0.115, 0.826 £0.120 % 1.000 £ 0.317, 0972 £
0.025, 0.979 + 0.024=]%lc}.

Table 3-2, Wilcoxon's Ranking Sum Test

Form PE

Groups Area Perimeter D-max Form AR
B-C o* 0 0 .75 =10 1.30= 10-°
M-C ] 0 0 0 8.23=10-7
B-M 0 0 ] ] ]

* 0(Zero)2 FAFe 7 AU B o o2 gl

Table 3-3. Receiver-operator curve data(%)

Arealpm®) Specifictiry  Sensitivity Perimeter(zm) Specificity  Sensitivity D-max{am) Specificity

70,00 350/500(7T0.0)  268/500(53.6) 25.29 T9/500(15.8) 470/500(94.0) 11.00 261/5300(32.2)
65.00 302/500(60.4) 293/500(58.6) 33.00 338/500067.6) 290/500(58%) 12.00 324/500(64.8)
75.00 385/5000(77.0) 225/500(45.0) 35.91 417/500083.4) 212/500(42.4) 13.00 A72/500(74.4)
Sensitivity =~ Form PE  Specificity  Sensitivity ~ Form AR Specificity  Sensitivity
396,/500(73.8) 0810 268/500(53.6)  355/500(71.0) 0.988 260/500(52.0)  380,/5000(76.0)
302,/500(60.4) 0.785 302/500060.4) 317/500(63.4) 0.985 297/500059.4) 321/500(64.2)
234,/500(46.8) 0.750 363/500(72.6) 250/300(50.0) 0.980 347/500052.2) 261/5001(69.4)
) - Table 4-1. Irregularity on tumor-stroma interface
Borderline Malignancy Control
LBL/BML BML/SL LBL/BML BML/SL LEL/BML BML/SL
l L130£0.107 3.61411.668 L3Z7x0.226 62232304 1.409+0.203 1478 =0.594
2 1.4251+0.165 3.405+2.148 1.271+£0.223 4.709x2016 1.530+£0.235 1.440+0.394
3 1.340+0.233 4.8T01£1.330 1.561 0,382 4.394 = 2.601 141410244 1.147%0.122
4 1.303£0.160 3.272+1.300 1.840=0.403 4.394 £ 2.601 1.388+0.245 1.014=0.010
5 1.21520.14] 2.289+0.769 1.B03£0.792 29302120 1.3184+0.144 I.1o0 0,114
Mean+5D 1.28340.195 3.4904]1.724 1.561 0,512 494522747 14120228 1.236+0.377
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8|5 WHEL Wilcoxond] &4 @4 5 (rank-
ing sum test)}& Alsigh A3 z+ Ak slelof] BT
f2lgt ale]F Helckp<0.005) (Table 3-2). ¥4
fr(cut-off point)}s ®EH2 65.000 pm®, =&
33.00pm, HAHE 12.000pm, =49 el 0.785,
w2 e, 09855 dhodE o AH A PURs
W Helx& MgrHTable 3-3).

3. B 7=

712w} os] Helet A7F e Folg] wli= AA
4] Feefo] 1,283 £ 0.195, =hd $<Fe] 1.561 £ 0512,
aelw 2ol 1.412 + 0.2280]51ck(Table 4-1)
AAA W oebd Boko) tiET(IA FHRo o A
gk #we] B Als ook 2} sk Ale]s] 24l
2 dazTm o4 Aeledls p=0.1592 =3 A}e]
7} @i, 2T ok, a2k Aeldls felg
Ate]E Eechp<0.005) (Table 4-2).

g 8 1.3702% 3gld o A Had w3
= 9 Boud Herh Helil T0%E o|x Hxe
Eol4a] gickw & & slevt 913tEE 56%E A
FalelcHTable 4-3).

4, BL-7|3 HAR F=

713l g el Fof MEr} #laute] Aol H]
= AAA Foke] 3400 £ 1724, o Fel 4.945
= 2.746, teja dfsat(skAd kel 1236 £ 0.377

Table 4-2, Wilcoxon's Ranking Sum Test

 BML/SL

o]gich(Table 4-1). A4 B oby Fofo] b4 Fk
vk f2)8A o 2ck(p<0.005) (Table 4-2). ¥4
S 420008 Fels o, v)Ed Hagk So|w
B 9 EE Jepd e, 7F 60% W 54%E vhE it
+#& Bk (Table 4-3).

o &

vt AEd T s Adda) Py e

2 #abe gharglellds Hadsd Poke] o BE Ao
2 RaEw gleld¥ oo A Fokd el
alo) <kEdl AoE g Wak ohe} oy Fokale
25 gl e] ch2z] W Fell ¢hFabe s oo 41
=,
Had Fobe A EH R o § cjokgh okabS W
o|7] wlf-of el ofe]geo] el F AdE wel
whEe] A4 47 f4M e gk = HAg A
shEo|e} g=lels o= Bof i} opde] JAE B
ol #o] ofr]z}, ol HAF Fhefl ATt HGE B
ol AS7l HenzE, Pk 7R HRe] JgTE
et ZA R 4 AL &3] g

ol2l gt A4 AAA Tl g IS AES
19733 Hart2} Norris™«l 2|5 a2y v} g} 9]
& 49 FIGOREFHAM £% 714 2ol 3
o] U ASE 4 FgoR A9 b ¥
717 2 Age] gldets u|Peg HEe] F40]
42 e|abe] deo] £38 ¥l disf= oo g ki)
of of ghepa shgdch

AA A 9 o4 YAy FToFEE oFYd Tkl v)E}

Group LBL/EML o] FRek 8 =AY 5AE Fevh 2Rt H
B-C 5.06 % 104 1.2] = 10 Wik 7| A Agro] GelE|a] fhe § FAA Tk o
M-C 1.59 < 10" 188 = 10" A Foks sl A2 4E de] ok o2t
B-M 2.21 > 10~ 78210 o ko] Ege] = Hon F4 HAE FA,

Table 4-3. Receiver-operator curve data(%)

LEL/BML Specificity Sensitivity BML/SL Specificity Sensitivity
1.080 8,/50(18) 45/50(90) 3.490 22/500(44) 30/50060)
1.370 35,/50(70) 28,/50(56) 4,200 43/50(68) 27/50054)
1.470 43/50(86) 4.724 A5/50070) 19/50(38)

25/50(50)

— 314 —



= o7 s ol D Ay T e A SEty o3 —

A2 w|yyy, ME Zd4)e] Ws, Fofo) FF
A 24, U 71 AR EBE A S
HEE] gep™e aeju o] FlEE T HME 53
uh ] wlelEe a2 gls oo,

Halgd g4 BHI|E o)faly, 4z 9l =2
A 275 Mo AfRH e R glEa]r] gsle], o
HAA] Pokell ] gk 7)a WRe e g A
o MEeE ul A LAAFe AGY slAs
Hrtabed Mok

Tk MEe] F4 HEE vrdae HE 3 of
4 s Al Zrp zhe iRl og Folgd FAlg
Fo AESAE 2E)8 7 A ES 7| Aube s vE
doht o] AtexlE dEs] FolE SHEld W)
shadck o AlE, ME e A FokedlA 0,286
* 0.072/pm3] 5, ¢4 EokellA] 0,443 = 0,98/ pmE
Hfamste] o8] Sell wldted WEE MlEsrb gl
ek el oy T wrb AAA Foked ulake
frelabd we dEsE Rdoip<0.005). 244 F
oFa} o4 Fokd %’J““&E‘]-?l %t 25t 7lEew apg
& dex oo RE el 87 $15ke) ROC(re-
ceiver-operator curve data)idlel] 2dke] k4
W Y YRS AEskeich .

ROCYWMI-E &-83l7] Hdbed A4 Fg 54
T, o T T e R gk oela A o
b Foke] gk 7] € 534 ghcut-off
point}e el o ghec O S22 8 dwe|w &
dem gha, o Mot w8 g 2R elsh e
B & FYTE FAHTLE gojll: A E £y
U8 (5elk, specificity), $47& DY T2 ¢
e e+ 94 HREE(UZEE, sensitivity)Z
1 R A

slef el hEFE "t sk A3 Selx wl wlgh
i 7t 80% M o2 ulwA Fol ol YEi- A
ol ebd Foke] Fgk v)e] selgl oA H
(Table 2-3).

M S Feol7b Eoka #)A di=a] o g
HE7 4802 & 5= g7 Wi 323 42
8] ol Ape]Bohs HE Rrs] ale|E Bi= zle] 4
2] 34 HEE "rksled o $slelele 4 zg
ok el HE JEE Agk e shuE xka
W Gl EH7IE S3eke] #lMet 100 gmt 3570

ol e MEF e H+E
el Sl o

Mo vZ gL 2T o|HYFE, HAY Tk,
o Fobe] AE FoFt Ae)E He)rle Fela]u,
1 Fgky rlEegale] zpaE ROCUMH 22 97}l
AaHs FA wateh @ HAHE 60.00 pmy o) S|
E7F 60.4%, 913 EE 58.6% 2 A r|Fozy 7}
27k glodck ¥ E94 33.00 pmeY W Se|E 67.6%,
UAE 58.0%E A v]23 G2 Whe-&§ Mo 3
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