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Introduction

Tumaor growth and metastases are dependent on new blood vessel
formution. Tumor growth beyond 1-2 mm is known to be sirictly
dependent on angiogenesis. For a tumor cell to metastasize a
series of barriers must be overcome as well as it responds (o several
cyiokines and growth (actors. Angiogenesis is the critical siep in
metastatic process. For a tumor cell to metastasize, tumor cell
must gain access to circulation, localize in the target organ, then
induce angiogenesis in the target organ. The prognostic
importance of tumor anglogencsis is first reportied by Srivastava
in cutancous malignant melanoma (1). There have been
increasing number of reports from that time and established data
indicates the prognostic imporiance of angiogenesis in breas(
(2), prostate (3), non-small cell lung earcinoma (4), cervical car-
cinoma (5)and endometrial carcinoma (6). There is little knowl-
edge regarding the association of anglogenesis with tumor growth
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Material and Method: 47 patients disgnosed as primary ovadan |
carcinoma (stages I-TV) between 19%E1999 were included in the
study. Borderling ovarian mumors and primary peritoneal carci- |
nomas were excluded. Extended surgical staging according 1o [
FIGO was performed in all patients. 5 pm thick sections were
prepared from the formalin-fixed paraffin embedded tissues of |
the: initial ovarizn spt:mm:ns and were stained wsing antibody 1o -
factar VIlI-related antigen by streptavidin-biotin peroxidase tech-
nique. Affer selection of the most acovascularized ares (hot- |
spot) in the low power field (40X), microvessels were’ muntsﬂ
using 200X magnification. Results were correlated \\-1th ﬂ@uﬁ- I
pathological factors as age, histological type, FIGO shgt*, ‘prade, B
lymph node involvement, ascite volume, CA 125 lu?ul; tamor:
volume, tomor unilaterality or h:jnlera!.l.tr, u&l’du :uhiur :nl:l-'
patient survival. £
Results: Wi did not find any correlition between microvessel eount |
and age, histological = type, grade, FIGO stage, lymph node in- |
volvement, ascite volume, tumor volume, CA 125 levels, umor
unilaterality or bilaterality, residual tumor and patient survival. |
Conelusion: Different from other solid organ tumors such us breast, |
prostaic and non-small cell lung CArCinomea unmugl:nmﬁ i nota g
progostic indicator in epithelial ovarian carcinoma. |
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and metastases in ovarian carcinoma. In this siedy we aimed to
investigate angiogenesis as a prognostic factor in epithelial ovarian
carcinoma and correlate angiogenesis with clinicopathological
factors.

Material and Methods

47 patients disgnosed as primary ovarian carcinoma (stages I-
IV) were included in the study who underwent surgical stag-
ing between years 1990-1999 at the Department of Obstetrics
and Gynecology of Ankars University Medical School, An-
kara. Borderline ovarian tumors and primary peritoneal car-
cinomas were excluded. Extended surgical staging according
to International Federation of Gynecology and Obstetrics
(FIGO,1986) (7) was performed in all patients, Total abdomi-
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nal hysterectomy and bilateral salphingoophereciomy, pelvic
and parasortic lymph node sumpling, omentectomy, peritonesl
washings and mulliple samplings and tumor debulking according
o surgical stage were included in the surgical staging, Since the
numbcr of stage | and stage IV tumors was small, stage | wmors
were evalusted along with stage 11 tomors and stage 111 wmors
were evaluated with stage TV wmors. Original disgnoses were
confirmed by another pathelogist before beginning of the
evaluation, Sum thick sections were prepared from the formalin-
fixed paraffin embedded tissues of the initial ovarian specimens
and were stained using commercially available antibody to factor
Vill-related antigen {factor VII-RAg, Signet, Dedham MA, USA)
that lubels endothelial cells with high degree of specificity by
streptavidin-biotin peroxidase technigue, After scanning and
selection of the most neovascularized aren (hot-spot) in the low
power field (40X, microvessels were counted using 200K
magnification in three separate areas. Then the mesn mivrovessel
density (MVID) caleulated. All brown-red stained single
endothelial cells or cell clusters which were clearly separated
from the adjacent vessels, tumor cells or connective tissue ele-
ments were considered and counted as microvessels, Exislence
of o lumen was not considered mandarery 1o define & red stained
area a3 o microvessel, [n addition dilated venules or bigger ves-
sels with muscolar walls were not taken into account and excluded
from the counting, Results were correluted with clinicopathologi-
cal factors such as age, histological tvpe, stnge, grade, lvmph
node invelvement, ascite volume. tumor volume. preoperative
CA 125 levels, tumor uniluterality or bilaterality, postoperative
residue tumor and patient survival,

Results

Tumor samples of the 47 patients were evaluated. The mean
age of the paticnts was 54.26=12.69. There were 3] serous
papillary cvst adeno carcinoma, 8 mucinous carcinoma wpd
& endometrioid carcinoma. According to the FIGO, 6 pa-
tients had stage I, 5 patients had stage 11, 31 patienss had
stage Ul and 5 patients  had stage 1V disease. According 1o
tumor grade. |5 patients were grade |, 24 pativms were
grade 11 and 8 patients were grade 11 (Table ). The mean
microvessel density (MVD) was 104.9233.1 ranging between
4 to 190. The mean preoperative serum CA 125 levels was
3299348, 1 iw/ml renging between 55 and 2190 ju/ml and
ascite volume ranged between O and 10 1. The mean twmor
vodume was 13.626.35 (3-40cm). Nine patients remained
wilhout residue twnor, 24 patiemts had residue tuinor = 2em and
|4 patients had residue tumor > 2 em alter surgical debulking.

Tuble L: twmer Lyvpe gnd grade according 10 lumor stage

Stage I+ | StageM+IV | Total

T Type

Serous 4 27 J1

Ml vhdireonas li] 3 ]

Endornetrioid 2 G 8
Turnor Grade

Grade [ T 8 15

Crade [1 4 20 24

Cirawle 11 1 T b

10

Eighteen paticnts had lymph sode mwolvement, whereas

showed reactive changes

41 patients with stage 1I-1V disease and | paticat with stage
-grade [|I disease received at least 6 cicies of chemotherapy.
Chemotherapy schemes included paclitaxel and cisplatin,
carboplatin and cyclophosphamide. cyclophosphamide
alone, cisplatin alone, carboplatin alone. There was not any
age difference between patients having stage [-ll and stage
[1I-1¥ disease. Median survival of patients with stage I-1
dizease was 87 months while it was 65 months in patients
with stage 111-1V disease (p=0.03). According to tvpe of tu-
mor i1t was 96, 75, 60 months in serous, mucinous and
endomerrioid tumors respectively, without stanstcal signifi-
cance (p=0.05),

The anti-factor VI-related antigen stained vascular endothe-
linl cells brown-red. The mean MVD count according to stage,
tumor type and grade are presented in Table 2. The MVD
count was not found 1o be correlated with stage (student’s t
iest, p > (.05}, type or grade (woivariant analysis, p=0035) . In
addition MVD counts of the primary tumors were nol sig-
nificantly related with patient age (Spearman rank coreela-
tion, r=-0.05, p=0.05). lvmph node status (student’s t test, p >
L5}, ascite volume (Spearman rank correlation, r=-0.18§,
p=L05). tumor volume {Spearman rank correlation, r=-0.24,
p=ll05). preoperative CA 125 levels (Spearman rank correla-
tiom, r= <L 1911, p=0.05), tumor unilaterality or bilaterality
(student’s 1 test, p=0.03), postoperative residual tumor
(univariant analysis, p=0.05) and patient survival (r=0.1646.
p=U.05) (Kaplan Meier survival analysis),

Discussion
Tahle 2: MYD according to tumor stage, type and grade
MVD
Il eamn e - B
Tumor Sage
Siage [[+11) [14.5 37.8
Smge (H+1V] 10L.Y _ 315
Tumaor Grade
Girowde | 10L1, 424
Grade I 02,6 . 26,8
Crrade 111 12225 &8
Histologic Type
Serus 1023 4 29,0
M oS 10512 _ 512
Endormetricicl 1145 , 287

Adthough there has been grear sdvance in the field of chemo-
therpy, ovariag eanser still remains as the most lethal one among
gynecologic malignancies. Prognostic factors capable of
identifying early recurrences will be the paramount advance in
the field of ovarian cancer therapy. Neovascularization is
mandatory not only for a tumor cell 1o grow beyond g eritical
size, but is also crucial for e tumor cell fo metastasize. 1t constitutes
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an imporiant part in the memsiatic process, because it provides
access for tuwmor cells to systemic circulation via microvessels.
These newly becurred microvessels are known to have
fragmented basal membranes which tacilitates speead of tumor
eells After estublishment of the metastatic focus it 5 alio noccisary
for imetastalic foeus o conlinue its growth and further establish-
ment of new metastatic foel

Secretion of matrix degrading eneymes such as plasminogen

petiviator wod collugenases by endothelinl cells Tacilitmes the |

imvasion of fumar cells in o the newly formed miorovessels
(81 It wos alse demonstented that tumor cells could secrete
angidgenic substances into the tumer stroma a5 shown in
cervice! intruopithelial neoplasic (%) Additionally, engogenic
substunces scereted by host immune cells such o8 macroph-
nges and masi cells contribute to induction of wnglogensis
(1L,

There has heen inereasing number of repars abowr anpio-
genesis and ils prognostic value in solid orean amos rz-
eently. It his been reparted thal microvessel density is re-
lates] with patient survival in some solld organ tumors (2.3,4)
Weidner and associates demomstiated that BMVD in the 200X
field was an independent prognosric fuotor for moustases in
invasive breast cacinema (20 lo costasd, in studivs oyesti-
Eubing evarian carcinoima, sngiogencsis wis not foumd 1o be
oonew progonostic Factor (12,13). Epithelial ovarian cancer
spreads by local extension, intmperitoneal seeding, lvmphatic
involvement and infrequently hematogenously. However, an-
giogenic propertics of ovarian corcinoma cell lines have been
demensirated {14), Nakanishi proposed thal angiogenesis
is an early event and might be [nduced diffecently depend-
img o the tumor fype in ovarion cancer (13). We did not
conficm this o e study, as we feund that angiogenesis wis
induced equally irrespective of twmor type [Tabde I). Sur-
prisingly, it was demonstrated in the sdy of Abulafia and
pssociates on ovanan carcinoma that MYD count ¢ unen-
tul merastases significantly correlnted with paticnl survival
in stage [[TH amd stipe HIT dscases, whercas MYD of pri-
mia ey twear did mot such correlation (L2), Mevertacless, it
was also suppested that there 15 o clezr cut difference in the
MWIF 07 enign and malignant ovarian tumors (15). lmpor-
tantly it was demonstrated by the same investigators thar in
the benign group the capillares tended to be concentrared
i the stroma elose w epithelium, whereas in malipgnant epi-
thelind fwmors of the vvary they found an inerease [n rhe
mumber of microvesscls which were distributed hefomoge-
neaisly in the tumor stooma, This difference & wunder evalo-
atinn by many investigators who indicated that this mcreased
number of blood vessels in malignant epithelinl wmars of
the cvary resulied i yprcal changes observed in sooociplic
blood studies (146,17}

In our study wie did not find any correlation hetween angios
genesis and clinieopathological factors ineluding survival.
Umnie possible cxplanafion of this is that the peametrical make-
up of these wmors is different fram shar of other salid or-
gan tumors. For exainple, io bres) eancinona neovaseu larizalion
aocurs frimn dirferent directions foem the underiying stroma
wheteas blood suzply of ovarian carcinoma arises just from ane
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direction, the hilus. In other wonds; angiogenesis might vary
depending on the distance from the origin of the vascular supply,
which has not been studied yet. Secondly, ovarian luimors arc s
heterogenous that even in the same specimen there may he
great differences resulting in substantial individual varation.
Thirdly, different from other selid orgsns, ovarian tissue shows
eyelic ehanges which could have {mportant impaets in MYD
formation and assessment. Additivoally o mormal wonaeoplasie
ovaran hssde it was demonstrated that human granulisa and
theea lutein cells expresses vascalor endothelial grosah faztor
which is suggested 1o induce angivpencsis (15),

Although cur data il mot revenl sngiogencsis a8 progaostic
indicator in epithelial ovarian carcinoma, mone comprehens
sive studies are necded o make g more clear-cul conclusion.
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