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Abstract 
The staging and treatment of ovarian cancer is reviewed with 

special attention to developments during the last decade. Path- 
ways of spread, presurgical and surgical staging are described 
and discussed, as are the biologic characters of the different 
histologic subtypes. Principles of surgery, endoperitoneal and 
external radiotherapy, single-drug and multiple-drug systemic 
chemotherapy (therapeutic and adjuvant), intraperitoneal chemo- 
therapy, second-line chemotherapy, hormone therapy and the 
use of biologic response modifiers are reported and discussed 
with background of recent clinical trials. It is concluded that 
considerable progress has been made concerning diagnosis, stag- 
ing and treatment of ovarian cancer. The proportion of cases in 
advanced stages has thus decreased and the survival rate in- 
creased. However, it is also obvious that the long-term prognosis 
for patients with advanced disease has not significantly improved 
over the last 10 years, despite introduction of multiple-drug regi- 
mens with high initial response rates. Ovarian cancer remains the 
most important gynecologic cause of death in the Western coun- 
tries. 
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In 1972 the Division of Cancer 'Iteatment of NCI of 
Bethesda published in New England Journal of Medicine 
a critical review with the title Weatment of ovarian carci- 
noma: possibilities of progress' (1). 

The basic messages were the following. The disease is 
lethal in 60-70% of the cases, the extent of the disease 
and the results of treatment are difficult to determine and 
its optimal management is unknown. Identification of high 
risk groups, diagnosis, monitoring, staging, and controlled 
therapeutic studies were suggested, by many authoritative 
authors, as main fields for clinical investigations. 

The cooperative engagement of gynecologists, medical 
oncologists and radiotherapists has resulted, after 10 
years of investigations, in progress, disappointments, con- 
troversies and some prospects for the future. 

The present situation concerning staging and treatment 
is surveyed in the following. 

Pathways of spread 

Ovarian carcinoma spreads by contiguity, by peritoneal 
implantation, by the retroperitoneal and the diaphragmat- 
ic lymphatic route and via the blood stream. 

At autopsy the most common site of metastatic involve- 
ment is the peritoneum (about 90%). Metastases in the 
bones and brain occur in less than 1 % of the cases, in the 
lungs in about 5 % ,  and in the liver in 5-10% (2). 

Peritoneal implantation. This is the main pathway for 
the diffusion of ovarian carcinoma. Tumor cells shed from 
the primary are implanted in the peritoneum, carried by 
the peritoneal fluid which circulates throughout the ab- 
dominal cavity. 

The variations of intra-abdominal pressure caused by 
respiration produce a continuous circulation of the perito- 
neal fluid from the lower parts of the cavity (pelvis and the 
Douglas' cul-de-sac) to the abdominal surface of the dia- 
phragm. Most of the ascending circulation rises along the 
right paracolic gutter, which is the main communication 
between the inframesocolic and the supramesocolic com- 
partments of the abdominal cavity (3). 

Retroperitoneal lymphatic route. Lymph drains from 
the ovary along 2 peduncles. The gonadic peduncle trav- 
els with the ovarian vessels to the lymph nodes at the 
renal hilus and para-aortic areas: on the right side it 
discharges into the latero-caval and intercavoaortic nodes 
at the Ll-L2 level, on the left into the pre-aortic and 
latero-aortic nodes. The external iliac peduncle drains on 
each side into the external iliac lymph nodes (4). 

Part of Teaching Lecture at ECCO-4, Madrid, November 1 4  
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Diaphragmatic route. This is a theoretical spread rather 
than a common occurrence. Tumor cells on the peritoneal 
surface of the diaphragm may penetrate during expiration, 
through submicroscopic stomata between mesothelial and 
endothelial cells, into subperitoneal diaphragmatic lym- 
phatic network ( 5 )  and proceed through the intradiaphrag- 
matic plexus to the plexus on the diaphragmatic pleural 
surface. From here they can spread through retrosternal 
lymphatics to the anterior mediastinal nodes, to the right 
thoracic trunk and into the blood circulation via the right 
subclavian vein. The middle collecting diaphragmatic ves- 
sels drain to paraesophageal nodes at the hiatus. From 
here a drainage occurs to the thoracic duct, and then to 
the left subclavian vein; there is also a drainage to the 
nodes in the pulmonary hilus. Collecting vessels in the 
posterior region of the diaphragm terminate in nodes at 
the aortic and esophageal hiatus. These nodes communi- 
cate with those within the abdomen in the region of the 
coeliac axis and with the upper retroperitoneal nodes (6). 

Blood stream. Spread by the blood stream is less com- 
mon. Metastases in the lungs and liver parenchyma are 
found in less than 10% at disease presentation and metas- 
tases in bone and brain are exceptional (7). Nevertheless 
the latter may develop, as a late manifestation, sometimes 
many years after diagnosis and treatment of the primary 
(8). 

Presurgical staging 

The following examinations are useful for staging: la- 
paroscopy with peritoneal and diaphragmatic inspection; 
peritoneal cytology; lymphography ; colon radiography 
with double-contrast; chest radiography. 

Luparoscopy . Laparoscopy affords direct inspection of 
the pelvis, peritoneum, abdominal viscera, surface of liv- 
er, omentum, and diaphragm. 

In patients not subjected to abdominal surgery, laparo- 
scopy affords excellent inspection of peritoneum, right 
and left diaphragm, liver surface, and pelvis. Conversely, 
the omentum is always hard to explore, and its posterior 
aspects are never visible. Thus, whereas biopsy speci- 
mens can be obtained from many suspicious areas, neo- 
plastic implants on the omentum are very hard to see and 
to biopsy. 

In the patients with a history of abdominal surgery, 
visibility of the supramesocolic compartments is usually 
excellent, but generally poor in the submesocolic areas 
and particularly in the pelvis, since it is often obstructed 
by adhesions. Visualization of the pelvic area is incom- 
plete in 10 to 20% of the cases. 

Morbidity from laparoscopy is low. Localized peritoni- 
tis and hematoperitoneum occur in about 3% of cases, 
and lesions of the visceral peritoneum in less than 2%. 
Nearly all these complications occur at restaging and 
second look (9). Metastatic spread to the subcutaneous 
tissues at the site of laparoscopy occurs in about 2.5 % in 
patients with extended peritoneal spread. 

Diaphragmatic inspection. Diaphragmatic metastases 
appear as multiple whitish nodules on the diaphragmatic 
peritoneum (10). Very small metastases may be found in 
loose adhesions between the liver capsule and diaphrag- 
matic peritoneum. When metastatic nodules occur only in 
the right hemidiaphragm, the liver capsule may remain 
free of metastasis. 

Metastases on the diaphragm are as a rule associated 
with extensive peritoneal involvement and hence charac- 
teristic of advanced malignancy (11). More than 70% of 
patients with peritoneal diffusion also have metastasis to 
the diaphragm, usually without involvement of the liver 
capsule. Conversely patients with parenchymal liver me- 
tastasis seldom have diaphragmatic lesions. 

Peritoneal cytology. In normal subjects, the peritoneal 
cavity contains about 50 ml (12) of fluid originating from 
the blood capillaries by filtration (13). Most of this fluid 
simply wets the serosal surfaces and visible amounts are 
detected only in the most caudal part, the Douglas’ cul-de- 
sac. 

Normal peritoneal fluid contains mesothelial cells plus 
some histiocytes and blood cells. The fluid also collects 
exfoliated cells from benign, borderline, or malignant 
ovarian tumors. Peritoneal fluid cytology therefore be- 
comes important for determining the extent of the disease 
and for treatment planning of ovarian carcinoma. 

Ascites is collected with a syringe immediately after 
peritoneal incision. In the absence of ascites, peritoneal 
fluid is collected from Douglas’ cul-de-sac, from the right 
and left paracolic gutters, and from the vesico-uterine 
fold. In the absence of free peritoneal fluid the peritoneal 
cavity can be washed with saline solution or Hanks’ solu- 
tion injected through the laparoscope, with shifting of the 
patient’s position to bring lavage fluid to all parts of the 
peritoneal cavity. 

According to published reports, 7 to 36% of patients 
with clinically localized ovarian malignancy yield positive 
cytological findings at  peritoneal washing. The wide range 
reported reflects different peritoneal washing technique, 
incorrect staging, and difficulties in cytological interpreta- 
tion (9, 14, 15). Benign mesothelial cells account for most 
errors in cytological diagnosis, especially when these 
cells, as is often the case, are themselves morphologically 
altered. 

Colon radiography with double-contrast. Abnormal 
findings are common in patients with ovarian tumors. In 
most cases, however, the abnormality is limited to com- 
pression and displacement of colon segments by the tu- 
mor mass, and similar to findings seen in benign ovarian 
and uterine growths. Double-contrast radiography of the 
large bowel must be considered postitive for extrinsic 
pathology only if there is evidence of: adhesion (pinching 
of intestinal profile and reduced wall elasticity); compres- 
sion andor dislocation of extrapelvic segments of the 
colon; retraction of mesocolon (rigid plicae and images 
suggesting submucosal and mucosal productive lesions); 
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infiltration (retraction of colonic wall along the mesocolic 
insertion line with convergent plicae toward the involved 
segment) (16). 

Double-contrast radiography should be done in staging 
of the disease since it affords evaluation of the size of an 
ovarian mass and gives preoperative information about 
intra-abdominal spread (16). However, small metastases 
in the visceral peritoneum and mesentery are difficult or 
impossible to visualize. 

Chest radiography. Thoracic involvement as lung me- 
tastatis, hilar and/or mediastinal lymphadenopathy, or 
pleural effusion, occurs in not more than 5 % of the cases 
of ovarian carcinoma. Pleural effusion makes cytological 
examination mandatory; when pleural effusion occurs in 
conjunction with ascites, it may be caused by a fibroma or 
struma ovarii (Meigs’ syndrome). 

Urography. Dislocation and compression by a space- 
occupying ovarian tumor are common, but do not differ 
from findings in benign ovarian and uterine tumors. How- 
ever, i.v. urography should be done preoperatively to 
assess the status of the urinary apparatus, but it is not 
important as a staging procedure. 

Computerized axial tomography (CAT) and magnetic 
resonance (MR) .  CAT scanning from diaphragm to pelvis 
yields useful information on the size of the primary tumor, 
presence of liver metastasis, ascites, and gross peritoneal 
spread. However, it is impossible to detect the presence 
of peritoneal disease 6 2cm in diameter and retroperitone- 
al node involvement is often overestimated. MR has prob- 
ably similar utility as CAT. 

Lymphography. Lymphography demonstrates lymph 
node metastases in 25 % of cases. The frequency of retro- 
peritoneal lymph node metastases increases with advanc- 
ing disease (17) and in stage I it is only 9%. 

Lymph node metastases can be detected radiologically 
only if they are more than 5 mm in diameter. Further- 
more, lymphography is not useful for detection of metas- 
tases in nodes at the renal hilus, a site not opacified by 
lymphography. In experienced hands the radio-histologic 
correlation is correct in 100% of positive cases. Negative 
lymphography can of course never exclude lymph node 
metastases but if embolic metastases are excluded a rate 
of only 4% false negative results has been reported (17). 

From the literature we gather a change of the stage 
(conversion rate) of 0 to 44% for diaphragmatic metasta- 
ses, (9-1 1 ,  18-20), 9 to 25 % for retroperitoneal metastases 
(17,21-23), and 6 to 36% for positive peritoneal cytology 
(1 1 ,  14). Discrepancies between data depend on variable 
staging of the disease (24, 25). 

Radiological, endoscopic and cytological assessment of 
the spread of an ovarian malignancy often gives valuable 
information. For several reasons, however, this informa- 
tion is incomplete and in order to get as good an assess- 
ment as possible of the extent of the disease, surgical 
staging is necessary. 

Surgical staging 

The best surgical approach is through a midline incision 
extending from xiphoid to pubis, which allows adequate 
inspection of the peritoneum and diaphragm. However, if 
the diagnosis is uncertain the incision should first extend 
from pubis to umbilicus. 

Surgical staging includes inspection of the ovaries, 
tubes, uterus, and abdominal cavity (parietal peritoneum, 
diaphragm, liver capsule and parenchyma, spleen, colon 
and mesocolon, mesosigmoid, paracolic gutters, intes- 
tinum tenue, mesentery, Douglas’ cul-de-sac, bladder). It 
also includes biopsies of suspicious lesions, selective or 
systematic exeresis of para-aortic, external and common 
iliac nodes on the basis of data derived from lymphogra- 
phy and/or surgical inspection and bilateral ovarosalping- 
ectomy and hysterectomy. Total omentectomy is also 
recommended as metastases may be present in macro- 
scopically normal omentum (26). Radical omentectomy is 
indicated in the presence of lesions in infracolic omentum. 
Appendicectomy is also recommended although the in- 
volvement of appendix is exceptional. In the absence of 
visible lesions, random biopsies (an erroneous term which 
means biopsies from intraabdominal sites where the dis- 
ease is most frequently localized) from right diaphragm, 
right and left paracolic gutters, Douglas’ cul-de-sac, liver 
capsule, mesentery, should be taken. Before inspection of 
the abdominal cavity, aspiration of free fluid from Doug- 
las’ cul-de-sac or  washing with 500 ml of saline solution of 
Douglas’ and paracolic gutters should be performed. Pa- 
renchymal liver biopsy with a Bio-Cut needle is indicated 
from ecographically suspected areas (27). Liquid content 
of an ovarian tumor should not be emptied at operation; 
the tumor must be exteriorized from the abdomen without 
trauma. Should this prove impossible, tumor aspiration 
should be done with adequate protection of the surgical 
field. 

Finally, an evaluation of residual disease in terms of 
numbers, diameters and sites of the lesions should be 
performed by the surgeon. 

The final (pathological) stage is defined after comple- 
tion of all histological examinations. 

According to Rubin (28) clinical stage I tumor corre- 
sponds to pathological stage 1 in about 60 % of the cases if 
all areas are surgically sampled. In stage I1 occult spread 
of malignancy is estimated to be much higher with retro- 
peritoneal positive‘ nodes in 40%; only 20% of cases 
remain with disease confined to the pelvis (28). 

In the series of the Istituto Nazionale Tumori of Milan 
(291, 32 (27%) of 117 patients had histologically positive 
retroperitoneal nodes. The conversion rate from stage 1-11 
to I11 for retroperitoneal involvement was equal to 10%. 
The site of metastatic involvement was para-aortic in 
50%, iliac in about 19%, and para-aortic plus iliac in 31 % 
of cases. 

It is noteworthy that there exists a variation in spread 
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and natural history according to the histologic type of 
tumor. 

Serous carcinoma is the most common type, account- 
ing for about 50% of all cases. It shows a papillary struc- 
ture with cells resembling those of the fallopian tube. The 
degree of atypia is variable and psammomatous bodies are 
commonly seen. The majority of patients have G2 and G3 
tumors. Next to undifferentiated carcinoma, it represents 
the most aggressive malignancy of the ovary. It is often 
bilateral and tends to spread both intra- and retroperitone- 
ally. 

Undifferentiated carcinoma. This is the second most 
common epithelial malignancy of the ovary (about 17 %). 
It shows the greatest aggressiveness and carries the poor- 
est prognosis due to the frequent peritoneal, retroperito- 
neal and hematogeneous spread. The majority of these 
patients have advanced disease (stages IV and 111) at 
presentation. 

Mucinous carcinoma. This is the third type in order of 
frequency (about 12%). It consists of neoplastic epitheli- 
um often resembling that of the large bowel or, more 
rarely, the endocervical epithelium. Accordingly, second- 
ary derivation from the colon cannot be excluded on the 
basis of morphology alone. It is frequently unilateral and 
well differentiated. The tumor tends to disseminate intra- 
peritoneally. Carcinoembryonic antigen (CEA) is a useful 
tumor marker in this histologic type and is found in excess 
of 2.5 ng/ml in the plasma in about 65% of the patients 
with mucinous cystoadenocarcinoma. CEA plasma levels 
revert to normal between 2 and 12 weeks after radical 
surgery. Because of the frequency of false negative and 
false positive results, CEA is not suitable for screening of 
asymptomatic subjects, but it is useful as a supplementary 
diagnostic tool and, above all, for monitoring of mucinous 
cy stoadenocarcinoma. 

Endometrioid carcinoma. It accounts for about 11 % 
and is the fourth type in order of frequency. Histologically 
it may show benign and malignant squamous cell differen- 
tiation. Unlike endometrial carcinoma it often shows a 
papillary pattern and it is mucus secreting. Endometrioid 
tumors may originate in foci of ovarian endometriosis. 
When an endometrioid carcinoma of the ovary coexists 
with an adenocarcinoma of the endometrium it may be 
impossible to identify the primary. In such instances the 
two malignancies must be reported separately. Endome- 
trioid adenocarcinoma is more frequent in advanced age, 
it is most often G243 ,  shows local invasiveness, is usual- 
ly unilateral, and has little tendency to peritoneal and 
retroperitoneal involvement. 

Clear-cell carcinoma. This is probably a variant of the 
endometrioid type, accounting for about 5 %; it is charac- 
terized by clear-cells containing glycogen. Histologically it 
should be distinguished from endodermal sinus tumor and 
from the rare metastases of renal cell carcinoma. The tumor 
is usually of grade (3142, unilateral and has little tendency 
to peritoneal, retroperitoneal and distant dissemination. 

Mixed carcinoma. This definition covers tumors in 
which two or more cell types are represented. Unclassi- 
fied carcinoma are tumors that show features intermedi- 
ate between two or more of the preceding categories. 
Malignant Brenner tumors have a biologic behavior simi- 
lar to that of the other epithelial malignancies but without 
a preferred characteristic. 

The surface serous papillary carcinoma and the border- 
line tumors have different behavior. 

Surface serous papillary carcinoma is a rare variant 
characterized by bilaterality, small size of the primaries 
and extensive extraovarian involvement, especially of the 
peritoneal lining. It is more a clinical than a pathological 
problem, because at abdominal inspection the ovaries 
may appear normal. 

In all histological types of epithelial malignant ovarian 
tumors with exception of mucinous type, CAl25 tumor 
marker seems useful. CA125 is a serum antigen associated 
(antigen levels in excess of 35 units) with most (80%) non- 
mucinous ovarian carcinoma. It appears more useful in 
diagnosis than in monitoring since a high rate of false 
negative results have been reported in patients with per- 
sistent microscopic disease after treatment. All the other 
proposed tumor markers, such as placenta-like alcaline 
phosphatase, ceruloplasmin, fibronectin, ovarian cystoa- 
denocarcinoma antigen, and fibrin degradation products 
are today considered useless. 

Borderline malignancy tumors or tumors of low malig- 
nant potential (LMP) constitute 10% of all common epi- 
thelial tumors of the ovary and are predominantly repre- 
sented by the serous and the mucinous histological types. 
The histological criteria for the diagnosis of tumor of low 
malignant potential are: absence of destructive infiltrative 
growth; presence of cellular stratification and atypia; de- 
tachment of atypical cellular clusters and mitotic activity 
higher than in benign tumors. The main clinical features of 
tumors of low malignant potential are: indolent course, 
possible spontaneous regression; possible late recurrence; 
good prognosis. Furthermore, the tumors are bilateral in 
about 30% of cases, regional lymph node metastases oc- 
cur but are rare, and indolent peritoneal multiple foci are 
found in about 50% of the cases (most frequently in the 
serous type). 

At the end of staging, patients are classified according 
to the 1986 FIG0 system (30) or by the very similar 1987 
TNM system (31). Both classifications have the same 
error. The regional nodes considered also include the 
inguinal nodes. However, these nodes cannot be consid- 
ered as regional, and the primary lymphatic drainage of 
the ovary occurs via the gonadic and the external iliac 
peduncles. Positive inguinal nodes must therefore be con- 
sidered as representing stage IV. 

For the postsurgical treatment it is important to deter- 
mine the magnitude of residual disease. From this point of 
view, the patients can be subdivided into the following 
categories: a) no intraperitoneal residual disease, b) intra- 
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peritoneal minimal residual disease, c) small intraperito- 
neal residual disease, d) intraperitoneal gross residual dis- 
ease, e) retroperitoneal disease, and f) extraperitoneal 
disease. 

No intraperitoneal residual disease means no evidence 
of disease including negative peritoneal cytology and neg- 
ative random biopsies. Minimal intraperitoneal residual 
disease means positive random biopsies andlor peritoneal 
cytology. Small intraperitoneal residual disease means the 
presence of isolated metastases, less than 10 in number, 
less than 2 cm in diameter, and with free space between 
the individual lesions. Gross intraperitoneal residual dis- 
ease means the presence of peritoneal metastases, more 
than 10 in number, more than 2 cm in diameter, and/or 
without free space between the lesions. Retroperitoneal 
disease means the presence of histologically confirmed 
retroperitoneal metastases. Distant metastases means pa- 
renchymal liver metastases, extra-abdominal disease, or 
abdominal wall disease (32). 

Surgery 

Surgery constitutes the first step of almost all therapeu- 
tic programs, whether it is done for diagnostic, therapeu- 
tic, or debulking purposes. 

Radical surgery (with lymphadenectomy or lymph node 
samplings) is possible only in stages Ia, Ib, Ha, IIb and 111 
for omental involvement. 

Debulking surgery seems useful for patients with non- 
resectable ovarian tumors. Its scope is to make the tumor 
more susceptible to further therapy. A true debulking 
surgery means removal of more than 90% of the tumor 
mass. However, it should be pointed out that such surgery 
is possible in only a few patients (about 40%) with stage 
I11 peritoneal disease. 

Conservative surgery is rarely indicated and usually 
only in fertile patients under 30 years of age, with a desire 
for children. They should have a malignancy not beyond 
stage Ia (determined by accurate radiological, laparosco- 
pic and surgical staging), histologically well-dflerentiat- 
ed, and free of associated pathology, such as uterine 
fibroids, etc. Adequate follow-up should also be possible. 
These conditions are usually fulfilled only in mucinous 
carcinoma, which is a rare disease. 

Restaging surgery. Patients submitted to partial surgery 
because of uncertain diagnosis, or incompletely operated 
after a correct diagnosis, should undergo laparoscopic, 
cytologic, and radiologic (lymphography and colon radio- 
graphy) restaging (24, 33). Surgery is not necessary if non- 
surgical restaging has shown the disease to be ineradica- 
ble surgically, but it becomes necessary whenever non- 
surgical restaging does not reveal residual disease. 

Necessity surgery. It is performed in intestinal occlu- 
sion, obstructive uropathy and for isolated distant metas- 
tases. All these conditions are unusual. 

Finally a particular type of surgery consists of second 
look laparotomy. 

Endoperitoneal radiotherapy 

The data from the historical literature show that intra- 
peritoneal radiotherapy with radionuclides is useless in 
advanced stages, whereas it appears, when used postop- 
eratively in early stages of disease, to give a survival rate 
superior to that of historical controls (34). Unfortunately, 
the non-randomized nature of the performed studies, the 
small number of patients, the lack of detailed pathological 
information and of modern staging make definite conclu- 
sions impossible. 
In the only randomized study from the past few years 

patients with stages Iaii, Ibi, Ibii, Ic did better after 
postoperative colloidal ""Au (3 700 MBq) plus pelvic ex- 
ternal megavoltage radiotherapy (30 Gy) than after post- 
operative pelvic external megavoltage radiotherapy with 
50 Gy (35). 

Today, for reasons of protection and dosage accuracy, 
the most used radionuclide is 32P in colloid form, a pure /I 
emitter. The technique is simple: at the end of the opera- 
tion, or by laparoscopy, two Tenchkoff catheters are in- 
serted, one below the diaphragm and one along the pelvic 
wall. 32P is injected with an activity of 550 MBq diluted in 
500 ml of normal saline, after verifying patency of the 
peritoneal cavity with a dose of v c "  colloidal sulfur and 
exploration of its distribution by gamma ray scintiscan- 
ning. Good distribution of 32P is promoted by spontaneous 
movements or by the use of a circular bed that changes 
the patient's position every 15 min in the first 4 h. With 
homogeneous distribution, an activity of 370 MBq "P will 
deliver about 30 Gy to the surface of the peritoneum and 
about 40 Gy to the surface of the omentum. 
In the recent study of the Gynecologic Oncology Group 

(GOG) and Ovarian Cancer Study Group (OCSG) (36), 
patients with stage Ia-Ib43 and Ha-IIb with microscopic 
or no residual disease after careful surgical staging, were 
randomized to receive intraperitoneal '*P or oral melpha- 
lan; with a median follow-up of 31 months, relapses were 
found in 14% of cases. The relapse-free survival (RFS) at 
2 years was 81% and the survival at 3 years was 88%, 
without a significant difference between "P-treated and 
melphalan-treated patients. 

Therefore the indications for endoperitoneal radiothera- 
py seem to be patients with no residual disease or minimal 
residual disease after surgery, and patients in which a 
complete remission has been obtained with chemothera- 
py. In these cases endoperitoneal radiotherapy may have 
a role as consolidation treatment but the efficacy of this 
treatment remains to be studied in controlled trials. 

Besides abdominal pain and chemical peritonitis some 
severe abdominal complications may occur. Failure to 
obtain uniform distribution of the radionuclide due to 
postsurgical peritoneal pouches may result in local over- 
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dosage with severe damage to the gut (stenosis, fistulae), 
which may appear a long time after the treatment. 

External radiotherapy 

External megavoltage radiotherapy has been used ex- 
tensively in the past for the postoperative management of 
stage I, 11, and 111 either as whole abdomen irradiation or 
as abdominal irradiation by moving-strip technique. 

Whole abdomen irradiation is given from anterior and 
posterior opposed fields with shielding of the kidneys and 
liver. The mid-point dose is about 30 Gy in 5-6 weeks. 
Whole abdominal irradiation is usually followed by pelvic 
irradiation with a 15x15 field and a dose of 20 Gy in 2 
weeks (37). In the moving-strip technique the abdomen is 
divided into strips starting from the pelvic floor and reach- 
ing the diaphragm. Usually a tumor dose of about 26-28 
Gy in 2 weeks is given. The liver is shielded both when the 
anterior and posterior fields are treated, the kidneys only 
when the posterior fields are irradiated. Usually addition- 
al 20 Gy in 2 weeks is given to the pelvis (37). 

Two randomized studies have shown that radiotherapy 
and chemotherapy do not differ much in terms of thera- 
peutic effectiveness or survival rates. In the study of the 
M. D. Anderson Hospital, patients with stage 1-11 and 111 
with residual masses smaller than 2 cm, no ascitis, and no 
implants in areas where the radiation dosage had to be 
limited (such as liver, inferior surfaces of the diaphragm, 
and peritoneum over the kidneys) were randomized to 
receive either irradiation to the whole abdomen by the 
moving-strip technique plus pelvic boost, or melphalan 
(0.2 mg/kg orally for 5 days every 4 weeks) for 12 cycles 
(38, 39). No significant differences were seen between the 
2 groups concerning RFS at 5 and 10 years. However, the 
group treated with irradiation showed a high incidence of 
intestinal complications which necessitated surgery 
(38-40) while 2 cases of acute non-lymphocytic leukemia 
were observed in the melphalan-treated patients (41). 

In the study of GOG (42), patients with stage 111, strati- 
fied after reductive surgery according to residual disease, 
were treated with melphalan or radiotherapy to whole 
abdomen or radiotherapy followed by melphalan, or mel- 
phalan followed by radiotherapy. The study showed that 
patients with residual disease <3 cm had a significantly 
longer progression-free interval and survival (median 11.8 
and 28.5 months) than those with residual disease >3 cm 
(median 7.3 and 15.7 months). However, no significant 
differences were observed in progression-free interval and 
survival between the 4 arms of treatment. 

In contrast, the study of the Princess Margaret Hospital 
showed a superiority of pelvic plus abdomino-strip irra- 
diation compared to pelvic irradiation plus chlorambucil 
in patients with stage Ib, I1 and asymotomatic stage 111 
carcinoma (43). 

There are some limitations for abdomino-pelvic irradia- 
tion. The first one is the size of postoperative residuum; 

Rizel et al. (44) found that total abdominal irradiation was 
not useful for patients with residual disease >5 mm. Con- 
sidering that the doses needed for sterilization of peritone- 
al nodules 1-2 cm in diameter are >50 Gy, for nodules 
0.1-1 cm in diameter about 50 Gy and for peritoneal 
nodules ~ 0 . 1  cm in diameter about 25 Gy (451, and con- 
sidering that the doses possible to obtain in abdominal 
irradiation without severe side effects are 30 Gy with the 
open fields technique and 26-28 Gy with the moving-strip 
technique, the remaining indication for postsurgical and 
postchemotherapy would be tumor residues less than 0.1 
cm in diameter in the abdomen and pelvis. 

The second limitation for radiotherapy is the need for 
shielding of kidneys and liver which gives risk for under- 
dosage in critical sites of dissemination, for instance the 
diaphragm (28). 

Thirdly, the side effects of radiotherapy may be severe. 
Whole abdomen irradiation can produce severe myelo- 
suppression which causes delay or discontinuation of ra- 
diotherapy. The moving-strip technique without liver 
shielding produces radiation hepatitis in many patients. 
With both techniques there may be severe intestinal dam- 
age, which, in some cases, necessitates later bowel sur- 
gery (28). 

Which of the 2 methods, whole abdomen irradiation and 
moving-strip technique, gives the best results with the 
least toxicity? The study of the Princess Margaret Hospi- 
tal, comparing the 2 techniques (abdomino-pelvic irradia- 
tion given by either moving-strip technique or open-field 
technique with shielding of the kidneys, but not liver 
shielding, plus pelvic irradiation) yielded similar 5-year 
survival and RFS, but serious late complications (radi- 
ation hepatitis, intestinal damage requiring bowel surgery) 
were more frequent after the strip technique (43). Today 
abdomino-pelvic irradiation given by the open-field is usu- 
ally preferred. 

Combination chemotherapy 

It is a common opinion that ovarian carcinoma is, be- 
sides choriocarcinoma, the gynecologic malignancy most 
responsive to chemotherapy. 

In the past, the alkylating agents have been most exten- 
sively employed. Melphalan (PAM), cyclophosphamide 
(CTX), chlorambucil (CHL) and triethylene-thiophos- 
phoramide (Thio-tepa) produce comparable responses in 
stage I11 and IV disease. The overall response rate (clini- 
cal complete regression or CR, plus partial regression or 
PR) was about 30%; clinical CR was obtained only in 
10-20%. It is noteworthy that the activity has been slight- 
ly overestimated due to the fact that in the past no strict 
criteria of response have been used. 

In the middle of the 1970s, doxorubicin (Adriamycin or 
ADM) and hexa-methylmelamine (HMM) were intro- 
duced. Both drugs induced clinical CR+PR in about 
30-50% (4649) of previously untreated patients. Clinical 
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CR was seen in less than I5 % and its median duration was 
8 months (4648) .  Responding patients have about 10 
months longer median survival than ADM non-respond- 
ers. HMM can occasionally produce long disease-free 
survival (50). 

The recently introduced 4’-epidoxorubicin, has lower 
cardiotoxicity than ADM, while the antitumor activity is 
the same (51-54). 

In the first years of the 1980s cis-diaminodicloropla- 
tinum (cis-plotin or CDDP) was introduced. CDDP is 
undoubtedly the most active single drug, producing CR in 
about 40% of cases (55, 56). An analogue, the carboplatin 
(JM8), has the same activity without ototoxicity and neu- 
rotoxicity (57) but with a higher myelotoxicity (58). 

During the 1980s multidrug chemotherapy has been 
considered as the first choice of drug treatment for ad- 
vanced ovarian carcinoma, while single agent chemo- 
therapy has been restricted to patients over 70 whose age 
makes them ineligible for more aggressive therapy or to 
patients living a long way from a medical center. The most 
well-known combination regimens are HEXA-CAF, AC, 
PAC, and CHAP. 

HEXA-CAF. This is the first combination chemothera- 
py that in a controlled study showed significant superior- 
ity to single agent chemotherapy. It contains HMM 150 
mg/m2 P.o., days 1 to 14; CTX 150 mg/m2 P.o., days 1 to 
14; methotrexate 40 mg/m2 i.v., days 1 and 8, and 5- 
fluorouracil 600 mg/m2 i.v., days 1 and 8. The cycle is 
repeated every 28 days. CR+PR has been reported in 
75% of cases (NCI-Bethesda) and 42% (INT-Milan). The 
corresponding figures for CR were 32 % (NCI-Bethesda) 
and 22 % (INT-Milan) but in gross disease CR was seen in 
16% (NCI-Bethesda) and 20% (INT-Milan) of the cases. 
Median duration of CR for all cases in these studies was 
>30 months and 20 months respectively (59, 60). 

AC. ADM and CTX have shown synergistic effects in 
several experimental animal tumor models (61). Their use 
in combination has been suggested by several investiga- 
tors. The dosage is: ADM 45 mg/mz i.v. and CTX 500 
mg/m2 i.v., repeated every 21 days for 10 cycles and a 
total ADM dosage of 450 mg/m2. CR has been reported in 
about 50% (29% pathological and 20% clinical) and 
CR+PR in about 80% (62). Median survival of patients 
with clinical CR was 16 months and with pathological CR 
>3 1 months. Results reported by other groups are slightly 
inferior (63, 64). The INT of Milan reported pathological 
CR+PR in about 40% and pathological CR in only 8% 
(unpublished data). 

PAC. This combination has the following recommended 
dosage: CTX 750 mg/m2 i.v.; ADM 50 mg/m2 i.v., and 
CDDP 50 mg/m2 i.v. every 21 days (65). 

The data from various sources indicate clinical CR in 
30-50% and CR+PR in 6 5 4 0 %  (64-67). Pathological CR 
was obtained in 18 % of cases. In randomized studies PAC 
has been superior to AC (64) and HEXA-CAF (67) regi- 
mens. 

CHAP. CHAP consists of CTX 600 mg/m2 i.v. on day 1; 
HMM 100-150 mg/m2 p.0. on days 8 to 21 ; ADM 25 mg/m2 
i.v. on day I ;  and CDDP 50-75 mg/m2 i.v. on day 1. The 
cycle is repeated every 30 days (68). Clinical CR+PR has 
been obtained in 50 to 70% (68, 69) with pathological CR 
in about 30% (69). The CHAP regimen is more active than 
HEXA-CAF (70). The CHAP with introduction of a 
CDDP analogue, JM8 (350 mg/m2) and dose modifications 
of the other drugs seems to have the same therapeutic 
efficiency with a lower toxicity (71). 

There is unquestionable evidence that combination che- 
motherapy regimens, including active drugs as CTX, 
HMM, ADM and CDDP, give a clinical CR rate of 
5040% and pathological CR rate not exceeding 30%. It is 
also evident from the 4 most well-known studies (HEXA- 
CAF, AC, PAC, CHAP) that the pathological CR rate is 
high when the residual disease is <3 cm, whereas it is 
very low (5-15 %) in bulky disease (72). 

Recently several studies have shown that a combination 
of CTX and CDDP is equally effective with respect to 
rates of pathological CR, progression-free survival and 
survival as combination of 3 (CTX+CDDP+ADM) (58, 
73) or 4 (CTX+CDDP+ADM+HMM) (74,75) drugs. Fur- 
thermore, in the study of GICOG (731, the rate of patho- 
logic CR, RFS and survival were not different in the 3 
treatment (PAC vs. CP vs. CDDP alone) arms. 

These trials also showed that the probability of achiev- 
ing CR diminished with increasing tumor volume at the 
time for initiation of the chemotherapy. 

Adjuvant chemotherapy 

It is possible that adjuvant chemotherapy may give a 
higher cure rate in early ovarian carcinoma. 

In the GOG study, patients in stages Ia and Ib after 
BSO+TAH were randomly assigned to one of three regi- 
mens: no further treatment; pelvic irradiation (50 Gy in 
5-6 weeks); and PAM 0.2 m a g  daily p.0. for 5 days 
every 4 weeks for a total of 18 months (76). While the 
rates of pelvic recurrence were similar in the 3 groups, 
distant or pelvic plus distant recurrences were less fre- 
quent in the PAM group. Thus radiotherapy did not pre- 
vent pelvic recurrences while PAM adjuvant therapy was 
beneficial in the prevention of distant recurrences. How- 
ever, in this study staging was not precise since explora- 
tion of diaphragm and lymph nodes, peritoneal cytology 
and omentectomy were not performed; the significance of 
these parameters was not recognized when the study was 
started. 

In the GOG and OCSG studies (36), patients with stage 
Ia-Ib-Gl-G2 were randomized to receive no further treat- 
ment or PAM; after a median follow-up of 26 months 
there were no differences in RFS and survival. 

In the non-randomized INT study on patients without 
residual disease following surgery performed in other hos- 
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pitals and complete non-surgical restaging, treated with 
adjuvant PAM (10 mg daily P.o., for a total of 12 cycles of 
5 consecutive days each), the RFS from the onset of 
adjuvant PAM at 96 months was 77% for stage I patients 
and 73% for all patients. The survival was 87 % for stage I 
patients and 81 % for all patients (77). 

The possible value of adjuvant chemotherapy can be 
evaluated when long-term results of ongoing studies be- 
come available. As a possible negative effect one must 
bear in mind the increased risk of acute non-lymphocytic 
leukemia (ANLL) in long-term survivors after therapy 
with alkylating agents (78). However, no case of ANLL 
has been observed with a cumulative dose of PAM below 
700 mg (79) 

Intraperitoneal chemotherapy 

The peritoneal space is a separate body compartment 
with its own kinetic characteristics. When chemotherapy 
is administered by systemic route, the intraperitoneal 
drug levels are rather low. Therefore, intraperitoneal (i.p.1 
administration of chemotherapeutic agents may be advan- 
tageous for tumors, such as ovarian carcinoma, confined 
to the peritoneal cavity throughout most of its natural 
history (80). 
In recent years, pharmacokinetic studies have demon- 

strated that i.p. administration of MTX, 5-FU, ADM, 
ARAC, PAM and CDDP gives prolonged exposure of the 
peritoneal surface to the drug, a higher drug concentration 
in target tissues than achieved by i.v. bolus injection, a 
plasma concentration of the drug, at 24 h of delivery, 
close to those obtained after the same interval when the 
same dose is infused by i.v. bolus injection, a toxicity 
similar, if not inferior, to that obtained by systemic route 
and a high local toxicity (abdominal pain) for MTX, 5-FU, 
and ADM but not for PAM and CCDP (81-84). 

Clinical feasibility studies of i.p. therapy with CDDP, 
the drug of choice, have demonstrated the safety of the 
treatment (4). 

The i.p. administration of CDDP is at INT of Milan 
performed by a Tenchkoff catheter positioned in the abdo- 
men during surgery or some days after surgery. CDDP is 
administered every 21 days at the dose of 90 mg/m2 in 2 1 
of normal saline plus 15 mEq/l KCl plus 1 OOO U/l heparin. 
The infusion is given during 15 min with the same system- 
ic precautions as for i.v. infusion. After 6 h the residual 
dialysate is drained from the abdomen. Complications 
(bowel perforation, leakage of fluid around the catheter) 
can follow i.p. CDDP administration, but are uncommon. 

The theroretical indications of i.p. CDDP may be the 
following: a) as an alternative to i.p. radionuclides in early 
stages; b) for remission consolidation after pathologic CR 
obtained by systemic chemotherapy; c) as treatment after 
surgical CR; and d) as a means of treating non-bulky and 
bulky disease in combination with systemic chemothera- 
PY. 

Studies are in progress to assess the therapeutic effica- 
cy of i.p. CDDP in patients with no residual or minimal 
residual disease following surgery. 

Second-line chemotherapy 

Patients unresponsive to first-line chemotherapy gener- 
ally show low response rate to second-line chemotherapy. 
In patients extensively treated with combination chemo- 
therapy the response rate is about zero, whereas in series 
treated with a single agent the response rate may be 
relatively high (10%-30%) (47, 50, 85). CDDP seems to 
be the most effective single drug for second-line chemo- 
therapy. Doses of 30-50 mg/m2 have produced PR in 
about 30% (56, 86) in patients with failure after alkylating 
agent therapy. High doses (120 mg/m2) may be more 
effective than smaller doses. In patients who fail to re- 
spond to treatment with alkylating agents, high doses of 
CDDP have produced CR+PR in 50% (87). 

Mount Sinai investigators, who have systematically 
evaluated combination chemotherapy with CDDP in pre- 
viously treated ovarian carcinoma patients, reported that 
the CHAP regimen produced clinical CR+PR in more 
than 40% in patients with good performance status who 
did not respond to therapy with PAM, CTX + 5-FU, or 
thiotepa + MTX. The rate of CR was 14% (88). 

The activity of CDDP has been confirmed by numerous 
studies. In a SWOG study CDDP administered for 12 
cycles in combination with 5-FU and HMM to patients 
resistant to ADM+CTX, and in combination with 
HMM+ADM+S-FU to patients resistant to alkylating 
agents produced 3 1 % and 25 % pathological PR respec- 
tively. In view of the low response rate afforded by ADM, 
HMM, and S F U ,  this relatively high rate seems attribut- 
able to CDDP (89). In the Milan INT experience, CDDP 
used as rescue chemotherapy in patients with gross dis- 
ease and extensive prior treatment, produced PR in 37 % 
with a median duration of 6 months (unpublished data). 

In a recent study (90) high-dose carboplatin (400 mglm’ 
by continuous infusion for 24 h for 2 consecutive days, 
cycle repeated every 35 days) induced clinical CR+PR in 
27% of patients not responding to prior chemotherapy. In 
this study there was a marked cross-resistance between 
cisplatin and carboplatin; in fact no responses were ob- 
served in patients who had progressive disease during a 
prior cis-platinum regimen. 

Hormone therapy 

In the past some good results have been reported with 
progestogen therapy. If these old ,studies are reviewed 
according to the WHO criteria (91) PR occurred in about 
10% (92-95). 
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In the recent years, a renewed interest in hormone 
therapy has been stimulated by the studies on estrogen 
and progesterone receptors. 

The presence of cytoplasmic estrogen receptors (ER) 
and progesterone receptors (PgR) in the common epitheli- 
al cancer of the ovary was ascertained in the beginning of 
the 1980s (96109). 

ER and PgR are simultaneously present (ER+/PgR+) in 
55% of cases, ER+/PgR- in 20%, ER-/PgR+ in 5%, 
whereas 20% of cases are receptor negative 
(ER-/PgR-). ER and PgR are present also in the normal 
ovary, in benign and in borderline tumors. The ER con- 
tent of normal ovarian tissue is less than 3 fmoYmg protein 
(102, 103, 106, 1071, while in about half of the primary 
ovarian carcinomas the estrogen binding levels 30 
fmoYmg cytosol protein (108). The PgR content has been 
reported to be 8-80 fmoVmg protein. 

The presence of ER and PgR seems dependant on the 
histological type, histological grade, and menopausal sta- 
tus. About 80 % of endometrioid carcinomas had positive 
ER and PgR; conversely, no mucinous tumor and only 
50% of serous tumors contained ER or PgR receptors. As 
in endometrial carcinomas, the ER content decreases with 
decreasing tumor differentiation. 

As in breast cancer, premenopausal patients have a low 
incidence of ER positive tumor, probably because their 
high blood hormone levels block estrogen binding sites in 
the tissues (94). This finding has been reported by some 
authors (100, 110) but not by other (96, 98, 99, 106, 108, 
11 1). Also, concerning the correlation between histologi- 
cal type and presence of ER there is no general agree- 
ment. ER was absent in mucinous carcinomas in the 
series of Ford et al. (981, while other authors have report- 
ed detectable although low levels of ER in this type of 
tumors (107, 108). Furthermore, some authors (97) have 
not observed any correlation between histological tumor 
grade and ER content. 

Since tumor responses to hormone therapy are mediat- 
ed through the steroid receptors there is the theoretical 
possibility that ovarian carcinoma also responds to pro- 
gestin therapy. On this basis medroxyprogesterone ace- 
tate (MPA) has been used, although without direct deter- 
mination of receptor status, in patients with advanced 
disease irresponsive to chemotherapy. In these newer 
studies MPA has been used at the following doses: i.m. 
injection of 500 mg daily for 3 4  weeks and then 500 mg 
weekly ~8 weeks or 500 mg twice weekly for 4 weeks. 
Another regimen has been i.m. 1 OOO mg weekly X 8 weeks 

In one study a PR of 15 % was reported in patients with 
advanced chemotherapy-resistant ovarian carcinoma 
(1 13), but in all other studies the PR has not exceeded 4% 
with a maximum duration of 5 months (112, 114, 115). 
Stable disease accounted for 13%. No responses were 
obtained with oral high doses (1  12, 113). 

Even if the response rate is low there is no doubt that 

(112-115). 

MPA produces beneficial subjective effects in terms of 
improved cenesthesia and improved performance status. 

Antiestrogens, such as tamoxifen, appear to have in 
vitro a direct antiproliferative action on ovarian carcino- 
ma cells with high levels (>30 fmoYmg cytosolic protein) 
of ER and PgR (116). In a recent study of GOG (117), 
tamoxifen at the dose of 20 mg twice daily administered to 
80 patients after failure of combination chemotherapy, 
gave CR in 11 % with a median duration of 8 months; PR 
accounted for 10% and SD for 35% of cases. 

There is no doubt that ovarian carcinoma cells contain 
ER and PgR but at present its prognostic and therapeutic 
implications are only beginning to be assessed. More stud- 
ies need to be done to determine if the presence of steroid 
receptors can predict the response to hormone therapy 
(118); if hormone receptor levels can give prognostic in- 
formation, as reported by several investigators in small 
number of cases (97, 104, 105, 110); if sequential use of 
chemotherapy and hormone therapy can offer improve- 
ment of the results (118), and if high levels of ER can 
provide an opportunity for the development of new thera- 
peutical means (radiopharmaceutical agents attached to 
high-affinity ER ligands) as suggested by several authors 
(102, 119, 120). 

Biological response modifiers (BRM) 

Interferon (alpha, beta, lymphoblastoid) has been used 
in small series and given i.m. (121-1231, i.v. (123) and i.p. 
(124). In the study of GOG, lymphoblastoid interferon 
was administered, at the dose of S X  lo6 IU/m2 i.m. x 5 
dayslweek x 6 weeks, in patients with ovarian carcinoma 
unresponsive to chemotherapy. Clinical CR+PR was ob- 
tained in 19% of cases (121). In experimental models the 
i.p. administration of interferon gamma and tumor necro- 
sis factor has increased the survival of tumor-bearing 
animals (125). 

The addition of bacille Calmette Guerin (BCG) to multi- 
drug chemotherapy regimens seems to have increased 
response rates and survival. In the SWOG series (126), 
BCG was administered by skin scarifcations in the 
amount of 6 ~ 1 0 ~  viable organisms on days 8 and 15 of 
treatment cycles including ADM (40 mg/m2 i.v. on day 1) 
and CTX (200 mg/m2 i.v. on days 3 and 6) repeated every 
3 4  weeks. Pathological CR plus PR was obtained in 53 % 
of cases with AC+BCG as opposed to 36% with AC alone 
(p=0.05). The median survival of the AC+BCG patients 
was statistically longer (23.5 months) than that of patients 
who received AC only (13 months) (pcO.004). These re- 
sults were confirmed by the study of Wilbur et al. (127) in 
which patients at stage 111-IV treated with CTX (1 OOO 
mg/m2 i.v. every 3 weeks) or CTX (750 mg/m2 i.v.) plus 
CDDP (40 mg/m2 i.v.) every 4 weeks, were randomly 
assigned within each arm to receive BCG by the tine 
technique 1-2 weeks after each chemotherapy dose. The 
survival and the median time to progress in the groups 
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receiving BCG was significantly longer than in the other 
group. 

Corynebacterium parvum administered i.p. seems to 
inhibit the growth of ovarian carcinoma. In the study of 
the Sidney Faber Institute patients with minimal residual 
disease (4 mm in diameter) after chemotherapy obtained 
pathological CR in about 20% of cases by the i.p. admin- 
istration of Corynebacterium parvum at the dose of 250 
CLglm’ 4000 pgh’  x 3-8 cycles every 2 weeks (128). 

The BRM seem to have a certain activity in ovarian 
carcinoma. Nevertheless their clincal use has not yet 
confirmed the validity hypothesized on experimental 
models. 

Surgical second look 

To evaluate status after chemotherapy, laparoscopy 
and/or CT may be used. Unfortunately, the absence of 
disease by laparoscopy or CT scan is not confirmed by 
second look laparotomy (129). In fact, comparison be- 
tween findings at laparoscopy or CT and at laparotomy 
has shown a large proportion of false negative cases, 
which for CT scan amounts to about 32% for visible 
tumor (C 1 or > = 1 cm, in size) (1 30). 

Therefore, laparoscopy and CT scan can only exclude 
the presence of gross disease in critical sites, while surgi- 
cal second look is the only valid method for detection of 
minor tumor foci. 

Surgical second look may be indicated in patients with 
CR after chemotherapy for control of the therapeutic 
results and in patients with >50% reduction in tumor 
mass after chemotherapy in order to perform reductive or 
radical surgery. However, it can be questioned whether 
surgical second look can be curative or influence the 
prognosis and survival, and the procedure is therefore not 
uncontroversial (131). Surgical second look continues to 
be performed in the absence of a suitable alternative, but 
it is true that in cases with no residual or minimal residual 
disease, surgical second look is certainly useless. In such 
patients only a laparoscopic-radiologic restaging should 
be done at 12-18 months after beginning of therapy. 

Prognostic factors 

Several factors influence the prognosis of ovarian carci- 
noma as clinical stage, histological type, histological 
grade, age, extent of residual disease after surgery, and 
most likely type of treatment. Histological grade, and the 
extent of residual disease after surgery are the most im- 
portant factors. 

Stage. Before the introduction of modern staging, the 5- 
year survival of patients with ovarian carcinoma, regard- 
less of treatment, was reported as follows: stage Ia: 62%; 
stage Ib: 59%; stage Ic: 53%; stage IIa: 62%; stage IIb: 
39%; stage 111: 7%; stage IV: 0% (1). In ‘stage 1’, about 
20% of the patients are really in stage 111 due to diaphrag- 
matic or retroperitoneal metastases, and about 10% iq 

stage Ic due to positive peritoneal cytology. The survival 
of true stage I patients is therefore much better than 
currently reported for stage I. 

Histological type. The prognosis is worse for the se- 
rous, and undifferentiated types. These data, however, 
are also influenced by clinical stage and histological 
grade. As regards the clinical stage, about 90% of serous 
and undifferentiated carcinomas are diagnosed at an ad- 
vanced stage. As regards the histological grade, serous 
carcinomas usually belong to G3 (132). 

Histological grade. The prognosis of ovarian carcinoma 
vanes inversely with the degree of differentiation (133). 
Well differentiated (Gl) tumors have a better prognosis 
than moderately differentiated ((32) and, especially, poor- 
ly differentiated (G3) tumors. The differences in survival 
curves between grades 1-2-3 are in all reported series 
highly significant. Undifferentiated tumors carry a high 
risk of recurrence. Within each stage, an increase in de- 
gree entails a poorer prognosis (134). 

Age. The 5-year survival is lower in patients aged >40 
than in those <40 years. However, the influence of age on 
prognosis is only indirect, since the younger patients on 
average have lower clinical stage and histological grade. 
This is clearly evident from the data of M. D. Anderson 
Hospital and of INT (135, 136), whose patients in stages I 
and I1 were significantly younger (median 43.3 years) than 
those in stages 111 and IV (median 51.5 years). 

Residual disease. The most important prognostic factor 
is the presence and the magnitude of residual disease after 
surgery. 

Patients with negative peritoneal cytology have far bet- 
ter survival than patients with positive cytology. Thus, 
stages Iaii and Ibii have the same prognostic significance 
as stage Ic and in the recent FIG0 classification these 
stages have been combined (30). 

Stage I11 patients free of postoperative masses have a 
better prognosis than those in stage 111 peritoneal with 
residual disease after surgery. The 5-year survival appears 
related to the size of residual tumor. Stage 111 peritoneal 
and stage 111 peritoneal plus retroperitoneal patients have 
similar survival (29). The rare cases with stage 111 due to 
retroperitoneal involvement alone have a good prognosis 
(29). 

Patients in stage IV with extra-abdominal disease (pleu- 
ra alone; distant nodes alone) have survival comparable to 
(137) or longer than stage 111 patients with gross peritoneal 
disease. However, stage IV patients with distant metasta- 
sis alone are rare (29). 

Conclusions 

In conclusion, there is no doubt that progress has been 
made concerning diagnosis, staging and treatment of ovar- 
ian carcinoma. The proportion of cases in advanced 
stages has decreased and the survival rate within the 
initial stage has improved. But it is also true that despite 
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the introduction of combination chemotherapy the long- 
term prognosis for patients with advanced disease has not 
significantly changed over the last 10 years (138). 

Although the understanding of biological characteristics 
and natural history of the disease and the more adequate 
use of the therapeutic armamentarium give some premises 
for an improved prognosis, ovarian carcinoma remains 
the most important gynecologic cause of death (139) and 
the major problem for gynecologists in years to come. 

Request for reprints: Prof. G. De Palo, Istituto Nazionale 
Tumori, Via Venezian, I ,  1-201 33 Milano, Italy. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I .  

12. 

13. 

14. 

IS. 

16. 

17. 

REFERENCES 
Bagley CM, Young RC, Canellos GP, De Vita VT. Treat- 
ment of ovarian carcinoma: possibilities for progress. N 
Engl J Med 1972; 287: 856-62. 
Bergman F. Carcinoma of the ovary. A clinicopathological 
study of 86 autopsied cases with special reference to mode 
of spread. Acta Obstet Gynecol Scand 1966; 45: 211-31. 
Meyers MA. Dynamic radiology of the abdomen. Normal 
and pathologic anatomy. Berlin: Springer-Verlag 1976. 
Plentl AA, Friedman EA. Lymphatic system of the female 
genitalia. Philadelphia: Saunders WB Co 1971. 
Bettendorf U.  Lymph flow mechanism of the subperitoneal 
diaphragmatic lymphatics. Lymphology 1978; 11: I 1  1-6. 
De Palo G, Bonadonna G. Neoplasie dell’ovaio. In: Bona- 
donna G, Robustelli G, eds. Manuale di oncologica medica. 
3rd ed. Milano: Masson, 1987: 683-714. 
De Palo G, Musumeci R, Spinelli P, et al. I1 carcinoma 
ovarico: quasi uno sconosciuto. 11. Diagnosi differenziale, 
istogenesi, patologia, diffusione, stadiazione, classifica- 
zione. (In Italian.) Argomenti di Oncologica 1981; 2: 41-83. 
Mayer RJ, Ross S, Berkowitz C, Grifiths T. Central ner- 
vous system (CNS) involvement by ovarian carcinoma: a 
complication of prolonged survival with metastatic disease. 
Proc AACR and ASCO (Abstract C-48). 1978; 19: 318. 
Spinelli P, Pilotti S, Luini A, et al. Laparoscopy combined 
with peritoneal cytology in staging and restaging ovarian 
carcinoma. Tumori 1979; 6: 601-10. 
Rosenoff SH, De Vita VT Jr, Hubbard S, Young RC. Peri- 
toneoscopy in the staging and follow-up of ovarian cancer. 
Semin Oncol 1975; 2: 223-8. 
Piver SM, Barlow JJ, Lele SB. Incidence of subclinical 
metastasis in stage I and I1 ovarian carcinoma. Obstet Gy- 
necol 1978; 52: 100-4. 
Hirabayashi K, Graham J. Genesis of ascites in ovarian 
cancer. Am J Obstet Gynecol 1970; 106: 492-7. 
Feldman GB, Knapp RC. Lymphatic drainage of the perito- 
neal cavity and its significance in ovarian cancer. Am J 
Obstet Gynecol 1974; 119: 9914.  
Keettel WC, Pixley EE, Buchsbaum HJ. Experience with 
peritoneal cytology in the management of gynecologic ma- 
lignancies. Am J Obstet Gynecol 1974; 126: 174-82. 
Piver SM, Lopez RG, Xynos F, Barlow JJ. The value of 
pretherapy peritoneoscopy in localized ovarian cancer. Am 
J Obstet Gynecol 1977; 127: 288-96. 
Severini A, Petrillo R, Kenda R. De Palo G. The value of 
double contrast enema in the assessment of ovarian carcino- 
ma’s diffusion. Gynecol Oncol 1981; 11: 17-22. 
Musumeci R, De Palo G, Kenda R, et al. Retroperitoneal 
metastases from ovarian carcinoma: reassessment of 365 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

consecutive patients studied with lymphography. AJR 1980; 
134: 449-52. 
Delgado G, Chun B, Caglar H, Bepko F. Para-aortic lym- 
phadenectomy in gynecologic malignancies confined to the 
pelvis. Obstet Gynecol 1977; 50: 418-23. 
Rosenoff SH, Young RC, Anderson T, et al. Peritonescopy: 
a valuable staging tool in ovarian carcinoma. Ann Int Med 
1975; 83: 37-41. 
Spinelli P, Luini A, Pizzetti P, De Palo G. Laparoscopy in 
staging and restaging of 95 patients with ovarian carcinoma. 
Tumori 1976; 62: 493-502. 
Fuchs WA. Malignant tumor of the ovary. In: Fuchs WA, 
Davidson JW, Fisher HW, eds. Lymphography in cancer. 
Recent results in cancer research. New York: Springer- 
Verlag, 1969: 119-23. 
Musumeci R, Banfi A, Bolis G, et al. Lymphangiography in 
patients with ovarian epithelial cancer. An evaluation of 289 
consecutive patients. Cancer 1977; 40: 1 W 9 .  
Parker BR, Castellino RA, Fuks ZY, Bagshaw MA. The 
role of lymphography in patients with ovarian cancer. Can- 
cer 1974; 34: 100-5. 
De Palo G, Musumeci R, Kenda R, et al. The reassement of 
patients with ovarian carcinoma. Eur J Cancer 1980; 16: 
1469-74. 
De Palo G, Musumeci R, Spinelli P, et al. New trends on 
evaluation of ovarian carcinoma’s spread. Eur J Gynaecol 
Oncol 1980; I: 140-5. 
Steinberg JJ, Demopoulos RI, Bigelow B. Evaluation of the 
omentum in ovarian cancer. Proc ASCO (Abstract C-679) 
1984; 3: 174. 
Di Re F, Cogliati I, Muscolino G. Surgery as staging and 
therapy for ovarian cancer. Eur J Gynaecol Oncol 1980; 1: 

Rubin P. Understanding the problem of understaging in 
ovarian cancer. Semin Oncol 1975; 2: 23542. 
Di Re F, Musumeci R, Valagussa P, et al. Biological and 
clinical significance of lymph node metastases in ovarian 
carcinoma. In: Conte PF, Ragni N, Rosso R, Vermoken JB, 
eds. Multimodal treatment of ovarian cancer. Monograph 
series of EORTC. New York: Raven Press 1989; 20: 161-72. 
FIG0 Cancer Committee. Staging Announcement. Gynecol 
Oncol 1986; 25: 383-5. 
UICC. TNM classification of malignant tumours. Geneva 
1986. 
FONT0 (Italian Task Force for Ovarian Tumors). I tumori 
epiteliali dell’ovaio. Terapia. (In italian.) Argomenti di On- 
cologia 1987; 8: 217-31. 
De Palo G, Kenda R, Luini A, et al. Restaging of patients 
with ovarian carcinoma. Obstet Gynecol 1981; 57: 96-8. 
De Palo G, Stefanon B, Kenda R. I1 carcinoma ovarico: 
quasi uno sconosciuto. 111. Terapia e prognosi. (In italian.) 
Argomenti di Oncologia 1984; 5: 399-446. 
Kolstad P, Davy M, Hoeg K. Individualized treatment of 

81-3. 

ovarian cancer. Am J Obstet Gynecol 1977; 128: 617-25. 
36. Young RC, Walton L, Decker D, et al. Early stage ovarian 

cancer: preliminary results of randomized trials after com- 
prehensive initial staging. Proc ASCO (Abstract C-578) 
1983; 2: 148. 

37. Delclos L, Smith JP. Tumors of the ovary. In: Fletcher GH, 
ed. Textbook of radiotherapy. 2nd ed., Philadelphia: Lea & 
Febiger, 1973: 690-702. 

38. Smith JP, Rutledge FN, Delclos L. Postoperative treatment 
of early cancer of the ovary: a random trial between postop- 
erative irradiation and chemotherapy. NCI Monograph 
1975; 42: 149-53. 

39. Smith JP, Rutledge FN, Delclos L. Results of chemothera- 
py as an adjuvant to surgery in patients with localized 
ovarian cancer. Semin Oncol 1975; 2: 277-81. 

12-898101 



174 G. DE P A L 0  

40. Douin P, Rutledge F, Delclos L, Smith JP. Comparison of 
external radiotherapy and chemotherapy in ovarian cancer. 
Ann R Coll Surg Can 1979; 12: 61-70. 

41. Delclos L. Epithelial tumors of the ovary: lteatment by 
radiation. Abstracts of International Symposium on Com- 
bined modalities approach on gynecologic cancer, Mexico 
DF, May 19-20, 1983: 61-3. 

42. Brady L, Blessing J, Slayton RE, et al. Radiotherapy (RT), 
chemotherapy (CT) and combined therapy in stage I11 epi- 
thelial ovarian cancer. Cancer Clin Trials 1979; 2: 11 1-20. 

43. Dembo AJ, Bush RS, Beale FA, et al. The Princess Marga- 
ret Hospital study of ovarian cancer: Stage I, I1 and 
asymptomatic I11 presentations. Cancer lteat Rep 1979; 63: 
249-54. 

44. Rizel S, Biran S, Anteby S, et al. Combined modality 
treatment for stage I11 ovarian cancer. Radiother Oncol 
1985; 3: 23741. 

45. Van der Schueren E, Van der Bogaert W, Gonzales D. Role 
of radiotherapy in the treatment of ovarian carcinoma. In: 
Newman CE, Ford CHJ, Jordan JA, eds. Ovarian cancer. 
Oxford: Pergamon Press, 1980: 15167. 

46. De Palo G. Adriamycin in gynecologic cancer. In: Topics on 
cancer chemotherapy. China Academic Publ 1981: 367-95. 

47. De Palo G, De Lena M, Di Re F, et al. Melphalan versus 
adriamycin in the treatment of advanced carcinoma of the 
ovary. Surg Gynecol Obstet 1975; 141: 899-902. 

48. De Palo G, De Lena M, Bonadonna G. Adriamycin versus 
adriamycin plus melphalan in advanced ovarian carcinoma. 
Cancer Treat Rep 1977; 61: 355-7. 

49. Wharton TJ, Rutledge F, Smith JP, et al. Hexamethylmela- 
mine: an evaluation of its role in the treatment of ovarian 
cancer. Am J Obstet Gynecol 1979; 133: 833-44. 

50. Weiss RB. The role of hexamethylmelamine in advanced 
ovarian carcinoma treatment. Gynecol Oncol 1981; 12: 

51. Ganzina F. 4-epi-doxorubicin, a new analogue of doxorubi- 
cin: a preliminary overview of preclinical and clinical data. 
Cancer Treat Rev 1983; 10: 1-22. 

52. Praga C, Beretta G, Bawa 0, Zanon P. Doxorubicin in 
1980s: is there still room for clinical investigation? In: Mug- 
gia F, Young C, Carter s, eds. Proc International Sympo- 
sium on Anthracycline Antibiotics in Cancer Therapy. Mar- 
tinus Nijhoff Publ 1982: 384-97. 

53. ltopt C. A phase I1 study of 4-epi-doxorubicin in advanced 
ovariancarcinoma. Proc ASCO(Abstract C-472) 1982; 1: 121. 

54. Young RC, Ozols RF, Meyers CE. The anthracycline anti- 
neoplastic drugs. N End J Med 1981; 305: 139-53. 

55. Wiltshaw E, Kroner T. Phase I1 study of cis-dichlorodiam- 
mineplatinum (11) (NSC- 1 19875) in advanced adenocarcino- 
ma of the ovary. Cancer n e a t  Rep 1976; 60: 55-60. 

56. Wiltshaw E, Subramarian S, Alexopoulos C, Barker GH. 
Cancer of the ovary: as summary of experience with cis- 
dichlorodiamineplatinum (11) at the Royal Marsden Hospi- 
tal. Cancer Treat Rep 1979; 63: 1545-8. 

57. Wiltshaw E, Evans BD, Jones AC, et al. JM8, successor to 
cisplatin in advanced ovarian carcinoma? Lancet (Letter to 
the Editor) 1983; 1: 587. 

58. Conte PF, Bruzzone M, Sertoli MR, et al. A randomized 
trial comparing cisplatin plus cyclophosphamide versus cis- 
platin, doxorubicin and cyclophosphamide in advanced 
ovarian cancer. J Clin Oncol 1986; 4: 965-71. 

59. De Palo G, Demicheli R, Valagussa P, et al. Prospective 
study with HEXA-CAF combination in ovarian carcinoma. 
Cancer Chemother Pharmacol 1981; 5 :  157-61. 

60. Young RC, Chabner BA, Hubbard SP, et al. Advanced 
ovarian adenocarcinoma. A prospective clinical trial of mel- 
phalan (L-Pam) versus combination chemotherapy. N Engl 
J Med 1978; 299: 12616. 

141-9. 

61. Corbett TH, Griswold DP, Mayo JG, et al. Cyclophospha- 
mide-adriamycin combination chemotherapy of transplant- 
able murine tumors. Cancer Res 1975; 35: 1568-73. 

62. Parker LM, Grif€iths TC, Yankee RA, et al. Combination 
chemotherapy with adriamycin-cyclophosphamide for ad- 
vanced ovarian carcinoma. Cancer 1980; 46: 669-74. 

63. Omura GA, Blessing JA, Buchsbaum HJ, Lathrop J. A 
randomized trial of melphalan (M) vs. melphalan plus hexa- 
methylmelamine (M+H) vs. adriamycin plus cyclophospha- 
mide (A+C) in advanced ovarian adenocarcinoma. Proc 
AACR and ASCO (Abstract C:279) 1979; 20: 358. 

64. Omura GA, Ehrlich CE, Blessing JA. A randomized trial of 
cyclophosphamide plus adriamycin with or without cis- 
platinum in ovarian carcinoma. Proc ASCO. (Abstract C- 
403) 1982; 1: 104. 

65. Ehrlich CE, Einhorn L, Williams SD, Morgan J. Chemo- 
therapy for stage 111-IV epithelial ovarian cancer with cis- 
dichlorodiamineplatinum (11), adriamycin and cyclophos- 
phamide: a preliminary report. Cancer Treat Rep 1979; 63: 
281-8. 

66. Budd GT, Livingston RB, Webster K, et al. Treatment of 
advanced ovarian cancer with cis-platin, adriamycin and 

67. Sturgeon JFG, Pine S, Gaspodarowicz MK, et al. A ran- 
domized trial of melphalan alone versus combination che- 
motherapy in advanced ovarian cancer. Proc ASCO (Ab- 
stract C-418) 1982; 1: 108. 

68. Vogl SE, Greenwald E, Kaplan BH. The CHAD regimen 
(cyclophosphamide-C, hexamethylmelamine-H, adriamy- 
cin-A, and diamrninedichloroplatinum-D) in advanced ovar- 
ian cancer. Proc AACR and ASCO (Abstract C-385) 1979; 
20: 384. 

69. Chung I, Schulman P, Budman D, et al. Phase I1 trial of 
hexamethylmelamine, cyclophosphamide, adriamycin and 
cis-platinum combination chemotherapy in advanced ovar- 
ian carcinoma. Proc. ASCO (Abstract C-473) 1982; 1: 122. 

70. Neijt JP, Ten Bokkel Huinink W, Van Der Burg MEL, et al. 
Randomized trial comparing two combination chemothera- 
py regimens (HEXA-CAF vs. CHAP-5) in advanced ovar- 
ian carcinoma. Lancet 1984; 2: 594-640. 

71. Ten Bokkel Huinink WW, Burg ME, Vermoken JB. Carbo- 
platin in combination chemotherapy for ovarian cancer, a 
feasibility study. Proc ASCO (Abstract (2-630) 1984; 3: 177. 

72. Ozols RF, Young RC. Chemotherapy of ovarian cancer. 
Semin Oncol 1984; 11: 251-63. 

73. Gruppo Interegionale Cooperativo Oncologia Ginecologica. 
Randomized comparison of cisplatin with cyclophosphami- 
dekisplatin and with cyclophosphamide/doxorubicid 
cisplatin in advanced ovarian cancer. Lancet 1987; 1: 353-9. 

74. Edmonson JH, McCormack GW, Fleming TR, et al. Com- 
parison of cyclophosphamide plus cisplatin versus hexa- 
methylmelamine, cyclophosphamide, doxorubicin and cis- 
platin in combination as initial chemotherapy for stage 111 
and IV ovarian carcinomas. Cancer Treat Rep 1985; 69: 
1243-8. 

75. Neijt JP, Ten Bukkel Huimink MEL, Van Der Burg AT, et 
al. Randomized trial cornparing two combination chemo- 
therapy regimens (CHAP-5 v CP) in advanced ovarian carci- 
noma. J Clin Oncol 1987; 5 :  1157-68. 

76. Hreshchyshyn MM, Park RC, Blessing JA, et al. The role of 
adjuvant therapy in stage I ovarian cancer. Am J Obstet 
Gynecol 1980; 138: 13945. 

77. Spatti GB, Regazzoni M, Koronel R, et al. Adjuvant treat- 
ment with melphalan in ovarian carcinoma with no residual 
disease following surgery. Tumori 1987; 75: 157-62. 

78. Reimer R, Hoover R, Fraumeni JF, et al. Acute leukemia 
after alkylating agent therapy of ovarian cancer. N Engl J 
Med 1977; 297: 177-81. 

CytOxan (PAC). ROC ASCO (Abstract C-455) 1982; 1: 117. 



OVARIAN CARCINOMA 175 

79. Greene MH, Clark JW, Blayney DW. The epidemiology of 
ovarian cancer. Semin Oncol 1984; 1 I :  209-26. 

80. Myers C. The use of intraperitoneal chemotherapy in the 
treatment of ovarian cancer. Semin Oncol 1984; 11: 275-84. 

81. Brenner DE. Intraperitoneal chemotherapy: A review. J 
Clin Oncol 1986; 4: 113547. 

82. Casper ES, Kelsen DP, Alcock MW, Lewis J. 1.p. Cisplatin 
in patients with malignant ascites: Pharmacokinetic evalua- 
tion and comparison with the i.v. route. Cancer Treat Rep 
1983; 67: 235-8. 

83. Markman M, Cleary S, Lucas WE, Howell SB. Intraperito- 
neal chemotherapy with high-dose cisplatin and cytosine 
arabinoside for refractory ovarian carcinoma and other ma- 
lignancies involving the peritoneal cavity. J Clin Oncol 

84. Pfeifle CE, King ME, Bowell SB. Pharmacokinetics and 
clinical efficacy of intraperitoneal (i.p.) cytarabine (AM-C) 
treatment of advanced ovarian cancer. Proc ASCO (Ab- 
stract (2-584) 1983; 2: 150. 

85. Stanhope CR, Smith J, Rutledge F. Second trial drugs in 
ovarian cancer. Gynecol Oncol 1977; 5:  52-8. 

86. Bruckner HW, Wallach R, Cohen CJ et al. High-dose plati- 
num for the treatment of refractory ovarian cancer. Gynecol 
Oncol 1981; 12: 64-7. 

87. Bruckner HW, Cohen CJ, Wallach RC, et al. Treatment of 
advanced ovarian cancer with cis-diclorodiammineplatinum 
(11): Poor risk patients with intensive prior therapy. Cancer 
Treat Rep 1978; 62: 555-8 .  

88. Bruckner HW, Cohen CJ, Deppe G, et al. Treatment of 
chemotherapy-resistant advanced ovarian cancer with a 
combination of cyclophosphamide, hexamethylmelamine, 
adriamycin and cis-diamminedichloroplatinum (CHAP). 
Gynecol Oncol 1981; 12: 150-3. 

89. Alberts DS, Hilgers RD, Moon TE, et al. Cisplatin combi- 
nation chemotherapy for drug resistant ovarian carcinoma. 
In: Cisplatin current status and new developments. Pres- 
tayko AW, Crooke ST, Carter SK, eds. New York: Aca- 
demic Press, 1980: 393-401. 

90. Ozols RF, Ostchega Y, Curt G, Young RC. High-dose 
carboplatin in refractory ovarian cancer patients. J Clin 
Oncol 1987; 5 :  197-201. 

91. World Health Organization. WHO handbook for reporting 
results of cancer treatment. Geneva: WHO, 1979. 

92. Jolles B. Progesterone in the treatment of advanced malig- 
nant tumours of breast, ovary and uterus. Br J Cancer 1962; 
16: 209-11. 

93. Malkasian GD, Decker DG, Jorgensen EO, Webb MJ. 6- 
dehydro-6,17-a-dimethylprogesterone (NSC- 123018) for the 
treatment of metastatic and recurrent carcinoma. Cancer 
Chemother Rep 1973; 57: 241-2. 

94. Malkasian GD, Decker DG, Jorgensen EO, et al. Medroxy- 
progesterone acetate for the treatment of metastatic and 
recurrent ovarian carcinoma. Cancer Treat Rep 1977; 61: 
913-4. 

95. Ward HWC. Progestogen therapy for ovarian carcinoma. J 
Obstet Gynecol Br Commonw 1972; 79: 555-9. 

%. Berqvist A, Kullander S, Thorell J. A study of estrogen and 
progesterone cytosol receptor concentration in benign and 
malignant ovarian tumors treated with medroxyprogester- 
one acetate. Acta Obstet Gynecol Scand 1981; 101 (Suppl): 
75. 

97. Creasman WT, Sasso RA, Weed JC, et al. Ovarian carcino- 
ma: Histologic and clinical correlation of cytoplasmic estro- 
gen and progesterone binding. Gynecol Oncol 1981; 12: 
319-27. 

98. Ford LC, Berek JS, LaGasse LD, et al. Estrogen and 
progesterone receptors in ovarian neoplasms. Gynecol On- 
col 1983; IS: 299-304. 

1985; 3: 925-31. 

99. Galli MC, DeGiovanni C, Nicolette G, et al. The occurrence 
of multiple steriod hormone receptors in disease-free and 
neoplastic human ovary. Cancer 1981; 47: 1297-1302. 

100. Hahnel R, Kelsall GRH, Martin JD, et al. Estrogen and 
progesterone receptors in tumor of human ovary. Gynecol 
Oncol 1982; 13: 145-51. 

101. Hamilton TC, Davies P, Grifith K. Androgen and oestro- 
gen binding in cytosols of human ovarian tumors. J Endo- 
crinol 1981; 90: 421-31. 

102. Holt JA, Lorincz MA, King WJ. Antibody-recognized ['*'I]- 
estradiol-receptor complex in ovarian epithelial carcinoma. 
Obstet Gynecol 1983; 62: 231-5. 

103. Holt JA, Lyttle R, Lorincz MA, et al. Estrogen receptor 
and peroxidase activity in epithelial ovarian carcinomas. 

104. Janne 0, Kauppila A, Syjala P, et al. Comparison of cyto- 
sol estrogen and progestin receptor status in malignant and 
benign tumors and tumor-like lesions of the human ovary. 
Int J Cancer 1980; 25: 175-9. 

105. Kauppila A, Vierikko P, Kivinen S, et al. Clinical signifi- 
cance of estrogen and progestin receptors in ovarian cancer. 
Obstet Gynecol 1983; 61: 320-6. 

106. Lantta M. Estradiol and progesterone receptors in normal 
ovary and ovarian tumors. Acta Obstet Gynecol Scand 

107. Quinn MA, Pearce P, Rome R, et al. Cytoplasmic steroid 
receptors in ovarian tumors. Br J Obstet Gynaecol 1982; 89: 
754-9. 

108. Schwartz PE, LiVolsi VA, Hildreth N, et al. Estrogen 
receptors in ovarian epithelial carcinoma. Obstet Gynecol 
1982; 59: 229-38. 

109. Schwartz PE, LiVolsi VA, MacLusky N, Eisenfeld A. Ste- 
roid receptor protein in ovarian malignancies. (Abstract) 
SOC Gynecol Oncol Meeting, January 11-13, 1981, Marcos 
Island, Florida. Gynecol Oncol 1980; 10: 371. 

110. Spona J, Gitsch E, Salzer H, et al. Estrogen and gestagen 
receptors in ovarian carcinoma. Gynecol Obstet Invest 
1983; 16: 189-98. 

11 I .  Sutton GP, Senior MB, Strauss JF, Mikuta JJ. Estrogen and 
progesterone receptors in epithelial ovarian malignancies. 
Gynecol Oncol 1986; 23: 176-82. 

112. Aabo K, Pedersen AG, Hald I, Dombernowsky 0. High- 
dose medroxyprogesterone acetate (MPA) in advanced che- 
motherapy-resistant ovarian carcinoma: a phase I1 study. 
Cancer Treat Rep 1982; 66: 407-8. 

113. Mangioni C, Franceschi S, La Vecchia C, D'Incalci M. 
High-dose medroxyprogesterone acetate (MPA) in ad- 
vanced epithelial ovarian cancer resistant to first or second- 
line chemotherapy. Gynecol Oncol 1981; 12: 314-8. 

114. Slayton RE, Pagano M, Creech RH. Progestin therapy for 
advanced ovarian cancer: A phase I1 Eastern Cooperative 
Oncology Group fial .  Cancer Treat Rep 1981; 65: 895-6. 

115. Bop6 C, Johnson J, Sigurdsson K, Simonsen E. High-dose 
medroxyprogesterone acetate for the treatment of advanced 
ovarian carcinoma in vitro. Cancer Treat Rep 1982; 66: 

116. Lazo JS, Schwartz PE, MacLusky NJ, Labarec DC, Eisen- 
feld AJ. Antiproliferative actions of tamoxifen to human 
ovarian carcinomas in vitro. Cancer Res 1984; 44: 2266-71. 

117. Beecham J, Blessing J, Creasman W, Hatch K. The role of 
tamoxifen as second line therapy in advanced ovarian can- 
cers evaluated for receptor status and tumor grade. First 
Meeting of Internatinal Gynecologic Cancer Society, (Ab- 
stract) 1987: 117. 

118. Schwartz PE, Keating G, MacLusky N. et al. Tamoxifen 
therapy for advanced ovarian cancer. Obstet Gynecol 1982; 
59: 583-8. 

119. Bronzert DA, Hochberg RB, Lipprnan ME. Specific cyto- 

JNCI 1981; 67: 307-18. 

1984; 63: 467-503. 

1441-3. 



176 G. DE PAL0 

toxicity of 16-alpha-['2JI]iodo-estradiol with estrogen recep- 
tor containing breast cancer cells. Endocrinology 1982; 110: 

120. Toft DO, Wahner HW. Radiochemical probes for steroid 
hormone receptors. J Nucl Med 1982; 23: 415-53. 

121. Abdulhay G, Di Saia P, Creasman W, et al. Human lym- 
phoblastoid interferon (HLy IFN) in the treatment of ad- 
vanced epithelial ovarian malignancies: a Gynecologic On- 
cology Group Study. Proc ASCO (Abstract C-652) 1984; 3: 
167. 

122. Einhorn N, Cantell K, Einhorn S, Strander N. Human 
leukocyte interferon therapy for advanced ovarian carcino- 
ma. Am J Clin Oncol 1982; 5: 167-72. 

123. Silver HKB, Connors J, Salinas F, Spinelli J. 'lteatment 
response in a prospectively randomized study of high vs. 
low dose treatment with lymphoblastoid interferon (IFN). 

124. Rambaldi A, Colotta F, Introna M, et al. Preliminary stud- 
ies on the intraperitoneal administration of beta interferon 
(IFN) in patients with ovarian carcinoma ascites. (Abstract) 
1st Int Congress Italian SOC Immunopharmacol 1983; 92. 

125. Ward BG, Balkwill FR, Moodie E. The therapeutic poten- 
tial of tumor necrosis factor and interferon gamma in experi- 
mental human ovarian cancer. First Meeting of the Interna- 
tional Gynecologic Cancer Society, Amsterdam 1987 (Ab- 
stract). 1987: 58. 

126. Alberts DS, Moon TE, Stephens RA, et al. Randomized 
study of chemoimmunotherapy for advanced ovarian carci- 
noma: a preliminary report of a Southwest Oncology Group 
Study. Cancer nea t  Rep 1979; 63: 325-3 I. 

127. Wilbur D, Reutschler R, Wagner R, et al. Randomized trial 
of the addition of cis-diamminodichloroplatinum (DDP) a n d  
or BCG to cyclophosphamide (CTX) chemotherapy 
(Chemo) for ovarian carcinoma. Proc ASCO (Abstract 

128. Bast RC, Berek JS, Obrist R, et al. Intraperitoneal immuno- 

2177-9. 

 pro^ ASCO (Abstract C-197). 1983; 2: 51. 

C-574) 1983; 2: 147. 

therapy of human ovarian carcinoma with Corynebacterium 
parvum. Cancer Res 1983; 43: 1395-1401. 

129. Stern J, Buscema J, Rosenshein N, Siegelman S. Can com- 
puted tomography substitute for second-look operation in 
ovarian carcinoma? Gynecol Oncol 1981; I I :  82-6. 

30. Brenner DE, Grosh WW, Jones HW, et al. An evaluation of 
the accuracy of computed tomography in patients with ovar- 
ian carcinoma prior to second look laparotomy. Proc ASCO 

31. Young RC. A second look at second-look laparotomy. J 
Clin Oncol 1987; 5: 1311-3. 

132. Rilke F. Prognostic significance of histopathologic findings 
in ovarian epithelial tumors. Abstracts of International 
Symposium on Combined Modalities Approach on Gyneco- 
logic Cancer. Mexico DF, May 19-20, 1983: 55-6. 

133. Sorbe B, Frankendal B, Veress B. Importance of histologic 
grading in the prognosis of epithelial ovarian carcinoma. 
Obstet Gynecol 1982; 59: 576-82. 

134. Decker DG, Malkasian GD, Taylor WF. Prognostic impor- 
tance of histologic grading in ovarian carcinoma. NCI 
Monograph 1975; 42: 9-11. 

135. Day TG, Smith JP. Diagnosis and staging of ovarian carci- 
noma. Semin Oncol 1975; 2: 217-22. 

136. De Palo G, Doci R, Luini A, et al. Caratteristiche epidemio- 
logico-cliniche e fattori prognostici del carcinoma ovarico. 
(In italian.) Ann Ostet Ginecol Med Perinat 1977; 98: 

137. Grosh WW, Brenner DE, Jones HW, et al. Stage 1V ovarian 
carcinoma (OC): survival and response to treatment com- 
pared to stage 111. Proc ASCO (Abstract C-589). 1983; 2: 
151. 

138. Bush RS. Ovarian cancer: Contribution of radiation therapy 
to patient management. Radiology 1984; 153: 17-24. 

139. Ozols RF. The case for combination chemotherapy in the 
treatment of advanced ovarian cancer (Editorial). J Clin 
Oncol 1985; 3: 1445-7. 

(Abstract (2-581) 1983; 2: 149. 

365-94. 


