THE PROGNOSTIC VALUE OF FLOW CITOMETRY (FCH)

IN BERIGH AND MALIGMANT OVARIAN TUMORS

Thesis
Submitted for Partlial Fulflllment cof

M.D. Degree in Obst. & Gyn.

by
?’ Mohawmed Ahwed Ibrahelm Laban
M.B., B.Ch.; H.5c. (0Obst. & Gyn.) -

Under Supervision of
Prof. 411 Ellamn Xalaf Allah
Prof. of Obat. & Gyn.

Faculty of Medicine, Ain Shams University

Prof. Mohammed Nabegh El Mahallavy .{} lo
Prof. of Obst. & Gyn.

Faculty of Medicine, Aln Shams University

Prof. All Khalifa Ly

Prof. of Blochemistry 5
3
Faculty of Medicine, Ain Shams University:. -

Dr. Sanaa Elsa
Lecturer of Biochemistry

Faculty of Medicine, Ain Shams University

1993 °

b

-



ACENOWLEDGEMENT

Ho words could express my gratitude for Prof. Dr. ALI
ELIAN for his kindness, guidance and support throughout all

the phases of thils work.

Professor Dr. M.N. EL MAHALLAWY was so kXind and helpful

to me, his care and advice are unforgetable.

Professor Dr. ALI KHALIFA was more than a supervisor,
he was a father and teacher to me, he inspired me and pushed
me forward. I shall never forget his support, the chance he
gave mne to complete this thesis in one of the best cancer

centers in the world in U.S.A.

Words are not sufficlent to express my appreciation and
gratitude to Dr. SANRA EISA. I cannot tell how much she was
helpful and supportive, meticulously she revised every
single word in this thesis. I am proud of worklng under her
supetrvision. I hope to remain frlends for the rest of my

life.,

My heart felt thanks to Prxof. Ezz Azzam for supplying
me with some archieval blocks which helped me a lot in the

results of this thesls.



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Many thanks and appreciation for Asscclate Professor A.
El HNagaar, Ass. Prof. of Pathology, MD Anderson Cancer
Center Texas for allowing me to work wilith him in his

excellent laboratory and acquiring the experience of dealing

with paraffin tissues.

Many thanks to a lot of my Professcrs and colleagues

who have given me much witheout walting for recognition.




TABLE OF CONTENTS

Introduction and Aim of the WorkK... ..o v v nanene e 1

Review of Literature

~ Determination of the prognosis of malignant disease....3
- Principle of Flow Cytometry...... . v inannnn.. e aanad
- Mallgnant tumors of the ovary.......... . -

- The prognostic value of DNA content in
ovarilan carcinoma........ e ra e sad i1 Ceeaaen 32

- Comparison of the FCHM data 1in benign, borderline

and maligrant ovarlan ftumors. ... v enaann. P 11
- DNA plolidy of ovarian germ cell tumors.......... . X1
- FCM in other common Gyn. malignancies..... P Y
Patients and Methods...... e eaaes ce et e a e 76
Results............. caess e Cess s e s e mm verrra9l
DiscusSSion. . oo inannnnn e dras e r vaaa167
Summary and Concluslon... . ccueuiuiannnn e O I )
Eeferences.....ovviiiannaaans Ceaa e et ae e ‘a1 +.185

Arabic Summary




i0.
11.

12,

13.

14.
1s.

15,

17.

LIST OF TABLES

Comparison between f£resh and paraffin methods in FCHM...... i8

Modified WHO comprehensive classification of ovarian
EUmMOES . v v v v n e as C e se e r i r s it e aaaana 4 )

Incldence and death rate of ovarain cancer for various
countrles...... a0 e br e s a4 s b e s a e s e .27

Essential Characteristics of patients with malignant
ovarian tumers......o o0 v v Facaasanennan Sh e E st aea 9%

Stage, pathological types and gradlng of malignant
ovarlan tumors......... o000 es Pt e a e e aaa e P haaaaaa 53

Essential characteristics of patients with benign
ovarlan tumors.....voses i tnannraa Cder it e PPk |

Coaparison between age, parity and mengpausal status in

malignant and benign ovarian tumors........... s aaaa i 95
Comparison between preoperative serum level of CAlZ2S5 Iin
both malignant and benign cvarian tumOrS. .. ... ivenrrrrnn 95
Comparison of DNA ploldy pattern in benign and
malignant ovarian tumors....... tr e a e mt et e ——
Distribution of DI in malignant ovarian tumors.....c.vceus 99

Comparisen between DI in malignant and benign ovarian
L T 0 T F e e et aa e a et a et + e ..100

Comparison Dbetween SPF values in malignant and benign
OVArian tUmMOES . . i vu vttt sossstsaaannasasnnnnnnsss ceraae.101

Clasalflcation of benign and malignant ovarian tumors
using different SPF cutoff levels.......... seeseaaaserens 02

Relapse tlme in malignant ovarian tumors................. 103

Correlation between relapse and survival in mallignant
ovarlan tumors...... S N

Comparison between age, stage, pathological type and
grade ln patients with malignant ovarian tumors.......... 105

Correlation between patient's age Fre-op CAl25, ploidy
DI and SPF in malignant ovarian tumors...................106



18.

19.

20,

21.

22.

23a.

23b.

24.
25,
26.
27.

28,
29.
30.

31.

32,

33.

34.

35.

s,

7.

Comparison between age, zrelapse, zelapse time and
patlent's oubCOmMe. ... vt it ittt s e 107

Correlation betweern stage, patholugzcal type and grade
of malignant ovarlan tumors....... .ot esnananas es...,108

Correlatlion between stage and preop <CA1Z5 level in
ovarian carclsoma. ... .. vveaueunoonras U 1 5

Correlation between stage and ploldy pattern of

malignant ovarian tumors.......c 4. ettt eaaaaaea P
Relation between tumor stage and its DI........ e .a..110
Correlation between tumor stage and SPF.......... P B 5 4
Relatlicn between tumor stage and its SPF........¢.0000...111
Correlation between tumor stage and relapse...... Ceraaa «.112

Correlation betwsen tumor stage and patient status.......1l13
Correlation between tumor patholsogical type and grade....l1l4

Correlation between tumor pathclogical type and pioidy
T o o0 T cenaan s PR b 1]

Correlation hetween pathological type and tvmor DI.......1l16
Correilation between tumor pathology and tumor SPF........1ll1l6

Coxrelation hetween tumor pathnlcqical type and
E UL BN . v v v s v s s s nnasanansensnrrsronrrssersassranesnsns 117

Correlation between tumor pathology and patient
SUrvival. ... ...t rvrnn i raaan et aeaaaaaa Ak e re s ..118

Comparison between CA125 level, in well differentiated
versus moderately and poorly dlfferentlated owvarian
18 1T - SO N I -

Correlatlon between tumor grade and ploldy pattern.......11%

Comparison between DI in Gl versus G2+G3 mallignant
ovarianm CUmOrS . it i nn it tersstasanrsaanssa T 1 |

Comparison of SPF value in Gl versus GZ+G3 malignant
OvVarian tumoOrsS.....v.vr vt visaananarnnnatssssanannnassses 20

Correlation between tumors grade and SPF cutoff values...121

Correlation between tumcrs grade and relapse.............122




358.
39.
40.

41,

42,

43.

44.

45"

46.

47.

43'

49,

50,

5i.

52a.

52b.

53a.

53b.

S4a.

54b.

55.

Correlation between tumors grade and relapse time...... ..123
Correlation between tumocrs grade and patient's outcome...l24

Comparlson between nen dipleid and diplold malignant
ovarian tumors as regards CALZ5........... C e s et A e 125

Correlation between preop CAl25 value and patient's
relapse..... et e asa st e A e .4

Comparison of pre op CAl2S level in survivors and non
BUIVIVOrS it vn i cnnrnos s ra s B d e et a s e e e 126

Comparison between non diplold malignant tumoxs and
diploid tumor= ag regard age, parity and CAl25...........126

Comparlson between non dlpleid and diploid malignant
ovarian tumors and SPF values.............. P I

Correlation between piloldy pattern and different SPF

cuboff values. ... v inviraneraraanan D .
Correlation between ploldy pattern and relapse...........l29
Correlation between ploidy pattern and relapse time..... .130
Correlatlion between ploidy pattern and surwvival....... +..131

Correlation between tumor stage, ploidy and patient
OONLCOME. s v v s v ueenansnans taaaaaa cras s caasesaaaaa 131

Corxrelation between DI and SPF wvalue in patients with
malignant ovarian tumors..... e esmm ey P aa s 133

Comparlson of DI in patients with and without relapse....134

Correlation between DI value and relapse in malignant

ovarlan tumors patients... ... .ottt n i vinasraanrrnns 135
Correlation between DI wvalue and relapse in mallignant

gvarlan tumors patients........... P raresr e aesseaal35
Correlation between DI value and relapse time............ 136
Correlation between DI value and relapse time............137
Correlatlion between DI and patient outcome.............. <137
Correlation between DI and patient cutcome............... 138

Correlaton between SPF and relapse in ovarian carcinoma..i3®




56.

57.

58.

59'
e0.

B1l.

62.

€3.

G4.

65.

Correlation between SPF and patient outcome.............

Comparison of ploidy pattern in fresh and paraffin

== 11T -

Comparlscon between sensitivity and specificity of fresh

and paraffin methods. .. . ... it errnreiensnseanncns

Comparison between fresh and paraffin DI...... e aamaas

Correlation between ploidy pattern of fresh aliquots

and patient relapSe. . cc ittt ireraarsisasacatssssnancas

Correlation between ploidy pattern of samples and

relapse time....covuenncnss st t e e an e s g ey

Correlation between ploidy pattern of fresh alligucts

and patient cutcome. . ... oo ciiii ittt acsan

Correlatlon between ploldy pattern of paraffin samples

and relapse....... s rr st e sraaan car e Cer e s r i

Correlation between ploidy pattern in paraffin samples

and relapse time............. ererarae e rsr s tiaaaanaes

Correlation between paraffin ploidy and patlent outcome..




10,

11.

12,

13.

14,

15.

16.

17,

18.

LIST OF FIGURES

Applications of flow cytometry published 1in the
T - T e - 6

Schematic dlagram of flow cytomtere with sorting

Capability vttt i it it d st e st 8
The CeIl C¥Cle. . i iueiaaeat i tasaesss sttt saaasisnsnunnnns 10
Diploid and aneuplold tumors ........ciiiiiinnrncnncnnnas 12
Terns of flow cytometry and thelr significance ........... 13

Examples of histograms produced ffrom ovarian carcinoma...l5

Estimated incldence of cancer of 1leading sites 1in
= - =T 23

Staging of ovarlian Carcino®ma .....cosvssrrevnnrrrsanaarrns 31

Comparison between benign and mallignant ovarian tumors
regarding ploldy pattern..... ... iiii it tianennenrsaannnns 147

Comparison between benicon and mallgnant ovarian tumors
regarding SPF value ........icccueesrtssrascrsensancnannsnns 1438

Correlation between stage and ploidy pattern of
malignant ovarlan CtUmOES ... . .ttt tnrir ot tsntnsnananns 149

Correlation between stage and SPF value ocf malignant
and ovarlan tumorS. ... it r tea st st et et a st 150

Correlation between tumor stage and relapse of
malignant ovarlan LUMOES ....ccv it erronrsranscnsssacnnen 151

Correlatlion between tumor stage and survivail in
malignant ovarlan tumors ...... D L)

Correlation between tumors grade and pleidy pattern of
malignant ovarlan Eumers. .. . . ch e it in it it e i 153

Correlation between tumors grade and relapse in
mallgnant ovazrian tumors ........¢ i naannn e e e ««.154

Coxrrelation between fTumors grade and survival in
malignant ovarian tumors......cocvvevennn s e s et 155

Correlation between tumors ploidy pattern and relapse
in malignant ovarian tumors .........uiiiiiitnanannenraan 156



i9.

20.

21.

2.

23.

24,

25,
26.
7.
z8.

Correlation between pleoidy pattern and survival in
patlents with malignant ovarian tumors .............. «r 2157

Correlation between tumcrs sage, ploidy and surwvival in
mailgnant ovarian tumors ..... I thsassaae e ..158

Correlation between DNA Index and replase in malignant
ovarian tumors..... G errrErrrrrEEra st L e e h s 159

Relation between DHA Index and survival Iin malignant
ovarlan tumors .. ... 4 ettt st r st e e a e s 180

Comparison between fresh and paraffin samples regarding

ploldy pattern............. e t st et a e tesanrealbl
Comparison between sensitivity and specificity in fresh

and paraffin samples........c.c.... e ra et et . 152
Dipleid pattern of ovarian tumors ....... Cea e reeeee163
Aneuploid pattern of ovarian tumozrs...... v vererrsrr.a..164
Multiploid pattern of ovarian tumors...... ..o vaaansss 165

Hypertetraplold pattern of ovarian tumors ........esveue. len






INTRODUCTION

Ovarian carcinoma is the third most common malignancy
0f the female genital tract, yet it is the leading cause of
death for all female genital tract cancers, and the £ifth
most common cause cof cancer death among women (Disaia, P.J.,

1993).

Symptoms are non specific and fregquently do not bxring
the patlient to the attenticn of the gynecologist until the

disease is at an advanced stage.

Various cliniecal and pathologic parameters have been
used to help determine prognosis and therapy in patients

with high stage dlisease.

Several parameters have bheen used for tumor grading
such as the percentage of undlfferentiated cells,
architectural features and nuclear grading which are
subjective to a large extent. Significant intza and
intercbsexrver wvariations have been noted in the diagnosis

made by experlienced pathologists.

It has recently been shown that the DHA content of
various malignant tumors provides an objective parameter
reflecting tumcr biological behavior and predict prognosis,

Several studies on the DNA content ¢of covarian tumcrs as




determinad by absorption cytometry has shown a relationship
between ploidy and prognosis as well as tumor grade and
histologic types. Image cytometric studles are time
consuming, labor intensive and impractical for routine

clinical use.

The technique of flow c¢ytometry (FCHM)] allows thousands
of measurements to be made in a fraction cof the time it
takes to do image analyslis. DNA flow cytometric studies have
revealed that ln advanced ovarian cancer diploid tumors are
associated with better prognosis than aneuploid. Horeover,
the simultanecus evaluatlion of DNA lndex, the number of
anenploid cells clones and S-phase fraction (SPF} gave
addltional prognostic information than the tumor ploidy

alone (Schweler et al., 1953).

ATM OF THE WORK

This study will estimate the ploidy pattern and S-phase
fraction (SPF) In benign and malignant ovarian tumors.

The serum levels of CAl25 will be correlated with those
of the flow cytometry, histopathological and clinical

parameters of the patients.

The nusefulness of the obtained data in the management

of patlents with these lesions will be declared.







