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Summary

Fpithelial ovarian cancer is the most lethal of

svnecologic malignancies. Inmultivariate analvsis only
the tumor grade and the type of staging were significant
mdependent prognostic factors tor both discase free and
overall survival, With neoadjuvant chemotherapy only
30 could achieve complete remission with progression
free survival of 2970 in 3 vears. This result suggests that,
in addition to volume of the discase, other unknown
biological factors influence survival in patients with
focallv advanced discase. Recent adyvances in molecular
biology coo. ploidy analvsis, image cytometry ete. offer
the promise of improved understanding and insight into
the development of this discase and so the prognosis.

Epithelial ovarian cancer: Prognostic Factors

Epithelial ovarian cancer is the most lethal of
gvnecologic malignancies. Despite advances in surgical

techniques and chemotherapeutio agents over the past
decades, there has been Little improvement i the overall
survival rates ofwomen soith this discase. Comprehensine
surgical staging laparotony accurately determimes the
stage (Table 1) of the patient. thus allow s evaluation o
clinicopathologic prognostic variables ¢fable Hhand
assignment of appropriate adjuvant therapy based on
individual patient risk. Multipie tactors hove been
identified to have independent prognostic value i ovaran
cancer. These various prognostic factors are discussed

below.

Table I: Surgical staging procedure tor carly stage
ovarian carcinoma

AMidline Abdominal Incision

Multiple cvtological washings

Intact tumor removal

Methodical exploration ot abdomen and pedo

Removal of remaining ovaries uterus tube -

Facision or bropsy of susprorous osions

Bropsy ot diaphragm, paracehe sutter pon
Intracobc omentectonn
\ppendectoms

[psilateral selective pelvie and aort node samplhne

Table II: Clinocopathologic Prognostic factors
FIGO stage
Histologic subtype
Histologic grade
Factors associated with tumor dissemimalion
Malignant ascites
Malignant peritoneal washing
[UMOUE CNCTOSCEIICeS O oV arian surta -
Ruptured capsule
Dense ovartan adhesions
Volume of restdual dhisease foloverg oo tone 1o te o e

Tumourstage
&

The thoroughness ol the stacieg ha s o ot and
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impact on survival particularly in poorly differentiated
carcinomas. Tumour size, bilaterality and cyvtological
negative ascites have no prognostic significance. Rupture
of capsules, positive peritoneal cvtology and dense
adhesions are unfavourable characteristics. Patients with
stage I discase with these poor prognostic features arc
termed as carly stage discase with unfavourable
characteristics and included in treatment protocols for
patients with <tage 1T discase. The S-year survival of
patients with ovarian cancer is directly correlated with
the tumor Patients with unfavourable
characteristios have 5 vear survival of 80% (Young ct al
1990} and tor stage I1 1 and IV reported 5 vear survival
15 0 to 407, 1510 20" and 5% respectively (Yancik, 1993).

stage.

Status of tumour capsule

Conventional criteria suggest worse prognosis
of an ovarian cancer, it tumour has breached the tumour
capsule, producing surface excrescences, adherent to
adjacent structures or tumour rupture. However these
tactors may be related to other poor prognostic factors
such as histologic degrece of differentiation and may not
Impart a poor prognosis per se. Only tumour adherence
was related to worse survival (Dembo etal, 1990). Among
the patients with tumour removed intact and those with
puncture and aspiration the survival rates were 897, and
83% respectively, comparcd to 60" in patients with
inadvertent rupture during tumour removal (Purola &
Nieminen). Anccdotal reports of tumour metastasis
within incision, drain tracts and laproscopic instrument
tract producing subcutancous implants of ovarian
carcinoma are of concern (Kohleretal 1991, Dobronte et
al 1978 and Stockdale & Pocock 1985). For all these
reasons intact removal of an carly ovarian malignancy is
considered optimal surgical management.

Ascites and malignant peritoneal cytology

Arelatively poor survival for patients with carly
ovarian cancer who present with ascites or positive
peritoneal evtology, has been noted. Although peritoneal
cvtology has poor sensitivity for detecting histologically
confirmed peritoneal metastasis (Buchsbaum et al, 1989),
identification of malignant cells in peritoneal washings
is highlv suggestive of occult peritoneal metastasis,
particularly in patients who have not undergone
comprehensive surgical staging,

Volume of residual disease
The volume of residual disease following
cvtoreductive surgery is directly related to survival.

Patients who have been optimally eyvtoreduced havea 22
months improvement in median survival. The size of the

30

largest residual mass has been belioved to be the proman
factor correlating with prognosis carlicr but recentiy
has been demonstrated that the number of residual
masses are also an important prognostic tactor et of
al, 1988). Patients who have ondv a single residoal mas
following cvtoreductive surgery have o stonshcanthy
greater chance of achieving a ~uwrgically contimed
complete remission, compared with those patients with
multiple small nodules, even though cach nodule i loss
then 2 emin size. Patients who presentwith small volume
disease that is optimally cvtoreduced tollosw iy
hysterectomy, oophorectomy and omentectoms have
discase that is biologically less agyressive than that
patients who arc anatomically evtoreduced to the same
amount of residual discase but require a maximal tumuown
reduction with removal of bulkv discase throughout the
LIS Optimal

cvtoreduction (less then 2-cm residual tumour nmassess

peritoneal cavity (Ozols & Young,

~0

was possible in 87
discasc (Piver et al, 1988).

o of patients with stage T and TV

Histologic Subtype and Grade

Tumor grade is the single most importand
biological prognostic tactor in carlv ovarin cancer sface
[ patients with well or moderately differentiated tumoun
have a greater then 9070 5 vear survival when freated
with surgery alone (Young ctal, 1990). Incontrast, patient -
with stage T discase with poorly ditferentiated or clea
cell tumour have 35 to 6370 5 vear survival and
postoperative therapy is indicated (Rubinetal, [va3y In
advanced stage where patient is treated with cisplatin
based chemotherapy, most studics have faled to
demonstrate a significant relation between histologn
grade and survival (Friedlander & Dembo, [vo ),

The histologic subtvpe has foss prognostn
significance. Patients with mucinous adenocarcmonia
and endomectroid carcinoma have better survival i
comparison to those with scrous adenocarcimoma as this
presents with lower histologic grade and stage: Poorky
differentiated endometroid corcinoma cannot be
differentiated with case trom poorly ditterentiated seron
tumors and are generally classtied as serous Chvarian
clear cell ademocarcinoma are more agygressive than
other common epithelial malignancies and have o0t 5
year survival for stage [and 127 for all other stages.

CA-125 Levels.

The serous histology subsets of epithehal ovaran
cancer has > 85% eclevated levels of CAT2S whereas
mucinous tumors are associated with Tow moidence of
abnormally clevated serum CAL25 levels. Serune v 5

N

levels reflect the volume of the discase (Nakaret al, 1e 12



and high levels may predict unresectability and inferior
survival. Serum CAL25 levels after 3 cveles of
chemotherapy are aceurate predictors of probabilitv of a
patient achicving complete remission. CA 125 levels are
uscful for predicting group outcome, but they do not have
the predictive power to guide treatment decisions in
individual patients.

With neoadjuvant chemotherapy only 30% could
achicve complete remissipn with progression free
survival of 29" tor 3 years. This suggests that, inaddition
to volume of the disecase, other unknown biological factors
influence survival in patients with locally advanced
discase (Piver et al, T98S).

Investigational Progonostic Factors:

Biological markers of tumour differentiation will
prove more usetul than conventional histologic grading
to predict the presence of occult metastasis or to predict
the need for post operative adjuvant therapy. A series of
new molecular tactors (Table T have been proposed to
have prognosltic significance in ovarian cancer (Bookman
Ozols 1996, van der Zee ot al 1995 and van der Zee et al
1995). Most of these factors have been identified in
retrospective studies and are not routinely used to select
therapy in palients with ovarian cancer. Details of
important ones are described.

Table 111: Experimental prognostic factors in ovarian

cancer
Morphometry
DNA plody and S-phase fraction
Drug resistance marker
P-plycoprotemn immunoreactivity
Glutathion S transferase pi
c-orbB 2
Multidrug resistance protem (Lep)
Nucleotide excision DNA repair genes ERCCE and XPAC
Oneogene
NMutant pas expression
AKT 2
NMarkers of prohiferation
K167
Profiferating cell nuclear antigen
Markers of tumor spread
Metastasis-related genes (mm23-111)
Cathepsm D
Urokinase-type plasmumogen activators
CSk-1
CD44 motecules
Cytokines levels and other active proteins
Heat shock protein
Interleakin 6

Platelet dernved growth tactor

Ploidy Analysis

Ploidv analvsis appears to be an independent
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prognostic factor. DNA content 1= ancuplord more
commonly in higher than in lower stage timor tstage 1
[V are 50 to 80% ancuploid: Stage Tro TT Lo s
correlate with the degree of ditterentiation voradi
Whether DNA ploidy analysis has proviosbe valoe
carly stage discase and swhoether this technrgue ris it help
to identify those patients at signiticanthy higher rish o
recurrence and those who might benetit trom adjuvant
therapy, is a highly debated subject. (Gajen skretal fov
and Trope & Kacern 1994). At ten vear tollow ap the
survival was 100% for patients with diploid tumours and
58% for those with ancuploid tumours. Ninety toar
percent ot positive second look operationwere aneuplond,
in contrast to only 477 where the operation was negatin e
{(53% diploid). There were no recurrences with diplond
tumour in advanced stages, plordy analysis offers
information regarding degree of ageressiveness, with 3
vear survival of about 457, tor diploid tumonrs and 20
for ancuploid neoplasm. Najority of borderhme tumouar
arc diploid and ancuploidy was associated with adverse
outcome (Kaern et al, 199,

Image Cytometry

It is used to measure DN content (plondy
analysis); has the ability to locale specitic areas of imterest
and then quantify the stained tissue and i senerally
considered superior to tlow cvtometric methods. Image
cytometry, while still considered iny estigational, has also
improved inrecent years to permit the analvsis ot cells at
levels ranging from subcellular particle (o the
architectural organization of tissue. NMorphometm which
is defined as the quantification ot morphologic teatures,
can be used to measure many teatures, includimg mean
nuclear arca (MNA), mitotic index (N and yvolume
percentage of epithelium (VPE ) which s the percentage
of epithelial tumour cell compared tostromal Lissue. [ or
patients with stage Fovarian cancer, S vearsurv v al rotes
were 91% tor patients with Toww N and VPL o7 for
tumours with high Ml and VPU Norphometrie analy <is
is useful also in distinguishing amonyg, lestons that are
normal, have borderline or dyvsplastic morphology and
cancer. MNA in serous adenocarcimoma is twirce thatl of
borderline tumours (63um< v, 30wy by Lrowlou et al,
1992). The serous adenocarcimoma are turther segregated
bv degree ot difterentiation; the NIN\ in grade |, 2 and 3
tumours is 45um-, 67um-=, 79um- respectiv ch s Addiional
discriminating feature include agvrophilic nucleolar
organizer regions (AGNORs) and protiles of nudlear
texture (Deligdisch et al 1993),

Genetic and Biologic Factors

Alteration in proto-oncogenes and SUppress
genes, particularly p53, i relatively common in cpithe hal
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ovarian cancer. Increased level of p53 may be associated
with an unfavourable prognosis in advanced discase
(Hartmann ¢t al, 1994 Overexpression of p53 s
intrequently (4070 detected in borderline tumors.
Fapression of pa3avas detected in carly disease and
assoctated with interior survival (Hartmann et al, 1994).
Growth factor receptors mav prove to be clinically uscful
prognostic factor. Epidermal growth factor receptor (EGEH-
Ry were detected in 547 of primary ovarian cancer. [na
multivariate analysis, FGE-R
significantly associated with a high risk progression
(Reed etal, 1987). The FRBB2 gene encode a cell surtace
protein that is similar in structure to FGP-R (Salmon et al,
1989} Initial study sugyested an important correlation
expression of ERBB2 and

L‘\Pl'L‘SS]Uﬂ Was

between amplification
progression in ovarian cancer patients (Salmon et al,
[989). Other studies have tailed to confirm the prognostic
significance of ERBB2 expression in advanced ovarian
cancer {Rubin et al 1993; van der Zee et al, 1995).

Diftering mechanisms of resistance to natural
products and alkvlating agents have been identified in
ovarian cancer {(Hamilton, 1992). Amplification and
expression of the multidrug resistance gene (mdr) and
enzyme associated with glutathione metabolism and
DNA repair are associated with resistance to natural
product (c.g. paclitaxel, doxorubicin, vinblastine) and
alkvlating agents and platinum compounds respectivelyv.
Increased levels of p-glveoprotein were detected in a
minority of ovarian cancer samples from patients treated
with doxorubicin (Fojo ot al, 19871 More recently,
utifizing more sensitive PCR methods, expression of mdr-
L wasdetected in 65" of specimen from untreated patients
(Holzmaver et al, 1992). However the expression of mdr-
1 has not been shown to be of prognostic value (van der
Zec et al, 1995). similarly while glutathione-s transferase
was found to be abundant by immunostaining in 89% of
untreated ovarran cancer, no relationship could be
demonstrated with and
chemotherapy. Increased DN repair is associated with
cisplatin resistance, (Chu, 1994) and a recent study has
demonstrated that tumor trom clinically resistant ovarian
cancer patients had greater levels of expression of the
repair enzyme ERCC-1 {Dabholkar ctal 1992).

survival response to

Platinum -~ DNA Adduct Levels

Platinum complexes are amonyg the most active
group of chemotherapeutic agents currently available for
patients with ovarian cancer. After intravenous cisplatin
or carboplatin, platinum DNA adducts can be measured
using an ELISA assay in the DNA of peripheral white
blood cells and in tumour specimens. [t has been
demonstrated that the extent of platinum DNA adduct
tormation 1 the DNA from white blood cells is

(o5}
8]

statistically related to the likelihood ora e oo i
patients treated with cither single agent crphann o
carboplatin (Reed etal, TYSTI A retrospoectin e assessmen
was performed to determine the refalionstap oo taen,
fikelihood of response to therapy and pit oo DN

adduct formation i white blood coll XV g et

other prognostic variables tReed otal Toes o U ot
analvsis indicated that platimune adduct Tover o
closefv related to discase responsc than other prewou-1
identified prognostic variables: The comypae oo ot
assav has limited laree scalecontivnoation ot
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