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action of MPA also exhibited progestagen/drug synergism. The 
same group also performed a non-randomised study [9] among 
patients with advanced breast cancer. They were treated with 
cyclical sequential administration of an oestrogen, a progestagen 
and two alternate combinations of cytotoxic drugs. In the 34 
patients who completed three double cycles of treatment they 
obtained an impressive response rate of 91%. The high response 
rate found in the present trial support these data. The toxicity 
from high doses of MPA is of concern, however, and lower 
doses should be considered in future trials. 
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Metastatic Ovarian or Colonic Cancer: A Clinical 
Challenge 

B.G. Taal, Ph.C. Hageman, J.F.M. Delemarre, J.M.G. Bonfr6r 
and F.C.A. den Hartog Jager 

Cl in ica l  p r o b l e m s  a r i se  w h e n  h i s t o l o g y  is u n a b l e  to  differentiate between an o v a r i a n  c a r c i n o m a  in f i l t r a t ing  into 
the rectosigmoid region and  a colonic cancer with  o v a r i a n  m e t a s t a s e s .  T o  e v a l u a t e  the discriminative v a l u e  o f  

immunohistochemistry we studied four groups: (A) o v a r i a n  c a r c i n o m a  (n = 21), (B) o v a r i a n  c a r c i n o m a  wi th  

sigmoid s t e n o s i s  (n = 18), (C)  colonic carcinoma (n = 20) and  (D)  a g r o u p  in which the differential d i a g n o s i s  was  

a problem (n -- 19). Para f f in  sections stained with a p a n e l  o f  m o n o c l o n a l  antibodies revealed specific patterns: in 

g r o u p  A and  B a n e g a t i v e  P a r l a m - 4  a n d  p o s i t i v e  OC-125 ;  in g r o u p  C the opposite; in group D the 'colonic' pattern 
in 15 c a s e s ,  a n d  the  ' o v a r i a n '  p a t t e r n  in on ly  2. T h e  c l in ica l  d i a g n o s i s  in g r o u p  D d u r i n g  f o l l o w - u p  was  o v a r i a n  

carcinoma in 7, colonic carcinoma in 8, d o u b l e  t u m o u r  in 1 and  sti l l  u n k n o w n  in 3. T h i s  was  b a s e d  o n  h i g h  l e v e l s  

o f  s e r u m  t u m o u r  m a r k e r s  s u c h  as  c a r c i n o e m b r y o n i c  a n t i g e n  (n = 5) a n d  CA-125  (n  = 4),  l a p a r o t o m y  (n  = 4), 

autopsy (n = 1), barium enema and/or endoscopy (n = 5). The response to chemotherapy in g r o u p  D w a s  
extremely poor. 
E u r J  Cancer,  Vol.  28, N o .  2/3, pp.  394-399 ,  1992. 

I N T R O D U C T I O N  
TIIE AETIOLOGY o f  a tumour mass in the lower abdomen is 
sometimes difficult to establish both on clinical findings and 
histology. The diagnosis of ovarian cancer infiltrating the recto- 
siganoid region implies long-term aggressive chemotherapy and 
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a fair prognosis, whereas advanced colonic cancer implies the 
availability of less effective chemotherapy and a poor prognosis. 
There are many reports dealing with ovarian metastases derived 
from colorectal, breast or gastric carcinoma [1, 2], sometimes 
appearing after a relatively long interval following surgery [3]. 
Only a few papers describe the diagnostic problem ofa  colorectal 
cancer presenting as an ovarian tumour mass [4]. A clear 
diagnostic approach and therapeutic policy is lacking. There- 
fore, we evaluated the discriminative value of immunohistoch- 
emistry on the impact of response to chemotherapy. 

P A T I E N T S  A N D  M E T H O D S  
In 19 patients (median age 56 years, range 38-72) seen at the 

Netherlands Cancer Institute from 1979 to 1986 it was difficult 
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to differentiate at presentation between ovarian cancer and 
colorectal carcinoma either on clinical findings (n = 6),histology 
(n = 6) or both (n = 7). Patients with clear-cut ovarian cancer 
(n = 21; median age 54 years, range 24-74; Figo stage I = 5, 
stage II = 2, stage III = 11 and stage IV = 3), patients with 
ovarian cancer with a documented sigmoid stenosis (n = 20; 
median age 56 years, range 41-68) and patients with clear-cut 
colorectal carcinoma (n = 20, median age 53 years, range 27-70; 
Dukes B = 6 and Dukes C = 14) seen in the same period were 
randomly selected as control groups. 

All medical records were reviewed. A definitive clinical diag- 
nosis was made using initial and follow-up data acquired at 
endoscopy, barium enema, laparotomy, autopsy and serum 
tumour markers (carcinoembryonic antigen, CEA; CA-125) as 
well as that related to response to chemotherapy. 

Histology of conventional slides was reviewed and the degree 
of differentiation was scored. The  presence of psammoma- 
bodies and squamous metaplasia were suggestive of ovarian 
cancer, while garland and cribriform growth pattern with 
necrosis and segmental destruction of glands was characteristic 
for colonic metastases in the ovaries according to Lash and Hare 
[3]. 

A panel of five monoclonal antibodies was used for immunohi- 
stochemistry. Parlam-4 against purified CEA detects an epitope 
on CEA (5). 115D8 which is directed against human mill<fat 
globule membranes [8] detects an epitope on a large sialomucin, 
present on the majority of epithelial tumour [9]. The antibody 
67D11 was prepared against human milkfat globule membranes 
[8] and recognises an antigenic determinant on glycoproteins 
involving the bloodgroup Lewis ~ antigen in combination with 
the stage specific embryonic antigen SSEA-1 [10]. This antigen 
is found on a number of epithelial tissues and tumours. NS19- 
9, which detects a sialytated derivative of Lewis b bloodgroup, 
was raised against human colon carcinoma cell-line SW1116 [11, 
12]. OC-125, made against the epithelial ovarian cancer cell line 
OVCA433 [13], is directed against a CA-125 antigen occurring 
primarily on non-mucinous ovarian tumours but absent on 
colorectal cancers [14]. The  immunoperoxidase test was perfor- 
med on paraffin sections using peroxidase labelled rabbit anti- 
mouse IgG as an antibody according to the method described 
previously [6]. For optimal reactions with OC-125 the deparaf- 
finised sections were pretreated with 0.1% pronase for 20 min at 
room temperature, as pronase rather than trypsin treatment 
restores the immunoreactivity for OC-125 in formalin-fixed and 
embedded tissues [7]. 

Table 2. Immunohistochemistry: specific patterns 

Patient (number) 

Mabs 

P a r l a m - 4  + P a r l a m - 4  - 

a n d O C - 1 2 5 -  andOC-125 + 

(A) Ovarian cancer (21) 1 13 

(B) Ovarian cancer with sigmoid 
stenosis (18) 0 14 

(C~ Colonic cancer (20) 20 0 

(D'~ Differential diagnostic problems 
(19) 15 2 

Measurement of CEA in the serum was performed by a double 
antibody radio-immuno assay using a polyclonal goat antiserum 
(NKI-3);  the intercoefficient of variation ranges from 6 to 12% 
[15]. Reference values are 3.0 ng/ml in non-smokers up to 
6.0 ng/ml in smokers. CA-125 serum concentrations were meas- 
ured with an immunoradiometric assay (IRMA, Byk-Sangtec, 
Dietzenbach, Germany). Typical coefficients of variations are 
11.5% in the low range and up to 8% in the upper range. 

R E S U L T S  
Data of immunohistochemistry are presented in Table 1. In 

patients with ovarian cancer (group A) immunohistochemistry 
was predominantly positive with the monoclonal antibodies 
115D8 in almost all patients and OC-125 in 14 of 21 patients, 
reaching median values of positive ceils of 100% and 30%, 
respectively. Only 2 cases contained more than 5% Parlam-4 
positive cells. One of them (8% of cells positive for Parlam-4) 
reacted also with OC-125, the other case (65% Parlam-4 positive 
cells) was a well-differentiated mucinous ovarian cancer that did 
not create a diagnostic problem on morphological criteria. In 
patients with ovarian cancer and a sigmoid stenosis (group B) 
the findings were similar. In contrast, in colonic cancer (group 
C) the score was clearly positive for Parlam-4 and negative for 
OC-125. In only one case the Parlam-4 staining was only 5%, 
with OC-125 also being negative. Nearly all samples in all groups 
were positive for 115D8. The percentage of tumour ceils positive 
for 6 7 D l l  and for NS19-9 and the number of positive cases in 
ovarian cancer group A and B was lower than in the group of 
colon cancer. However, there was much overlap. It was striking 

Table 1. Number of patients zoith a positive immunohistochemist~., staining 
(> 5% positive cells) 

Mabs (n) 

Patients 
(total number) Parlam-4 NS19-9 115D8 67D11  OC-125 

(A) Ovarian cancer (21 ) 2 3 20 7 14 

(B) Ovarian cancer with sig- 
moid stenosis (18) 0 4 17 3 14 

(C) Colonic cancer (20) 19 14 16 17 0 

(D) Differential diagnosis 
problems (19) 17 12 15 15 2 
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( b )  P 4  

Fig. 1. The tumour of patient 8 from the differential diagnostic 
problems group: no OC-125 staining (a), but Parlam-4 (b) staining 
comparable with a colonic pattern. Note the garland figuration typical 
for colonic cancer according to the Lash criteria. At clinical follow- 
up, however, the diagnosis was ovarian carcinoma based on a clearly 
elevated serum CA-125. However, response to chemotherapy was 

poor. 
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Fig. 2. In patient 9 of the differential diagnostic problems group OC- 
125 positivity (a) at the apical membrane of the epithelial tumour 
cells and combined negative Parlam-4 stain (b) corresponding to the 
ovarian pattern. An extremely elevated CA-125 during follow-up 
pointed to an ovarian carcinoma, but the ovaries were free of tumour 
at laparotomy, suggesting an extra-ovarian or coelomic epithelial 

t u m o u r ,  

that the cases showing a higher percentage of cells positive for 
67D11 than for 115D8 belonged to the colon cancers (11 out of 
20 patients), and only occasionally to the ovarian carcinomas 
(one in group A and one in group B). Combination of the scores 
of Parlam-4 and OC-125 revealed specific patterns (Table 2). A 
negative Parlam-4 combined with a positive OC-125 staining 
was frequently found in ovarian cancer, but the opposite was 
almost exclusively seen in cases of colonic cancer. 

In the group with diagnostic problems (Table 3) 15 cases 
showed a similar immunohistochemistry pattern as in colonic 
cancer (Fig. 1), and 2 a pattern as in ovarian carcinoma (Fig. 2). 
In one of these patients with an immunohistochemistry pattern 
typical for ovarian cancer, however, the ovaries showed no signs 
of tumour;  this case might be considered an extra-ovarian 
tumour or coelomic epithelial carcinoma. Details of the medical 
history of the diagnostic challenge group are shown in Table 3. 
During follow-up of group D, data became available to make a 
definitive clinical diagnosis using strict criteria including the 
appearance of a tumour invading or just causing impression of 
the sigmoid at laparotomy (n = 4), autopsy (n = 1) or barium 
enema and/or endoscopy (n = 5); or either highly elevated 
serum markers, eg. CEA above 100 with normal CA-125 (n = 5) 
or CA-125 above 200 with normal CEA (n = 4). Despite these 

additional data it remained impossible to make a diagnosis for 3 
of the cases. In the other cases the final clinical diagnosis was 
ovarian cancer in 7 cases, colonic cancer in 8 cases and a 
double tumour in 1 case. There was a striking difference 
in immunohistochemistry diagnosis: the majority of patients 
showed a colonic pattern, in only 2 cases an ovarian pattern was 
found, whereas the diagnosis ovarian cancer on clinical follow- 
up data was made in 7 cases. 

Depending on stage of the disease, patients in group A and B 
were treated with a combination of cytoreductive surgery and 
chemotherapy, usually cisplatin containing regimens. In group 
A (n = 21) adequate primary cytoreductive surgery was perfor- 
med in 17; among the 18 patients also treated with chemotherapy 
the response rate was 11/18 or 61%. In group B (n = 18) 
successful debulking was possible in 11, including sigmoid 
resection in only 1 case; in 2 patients the tumour mass was too 
large at surgery, so only a colostomy was performed. 17 patients 
also received chemotherapy with a response rate of 10/17 or 
59%. In group C only 2 patients received chemotherapy (5- 
fluorouracil), leading to no-change of disease in one and progress- 
ive disease in the other patient. 17 patients in group D were 
treated with a regimen for ovarian cancer leading to a minor 
tumour response in only 1 case. This particular patient (patient 
10) showed a colonic pattern at immunohistochemistry, but 
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during laparotomy the tumour was thought to be derived from 
the omentum invading the colon. After 3 cycles of cisplatin a 
slight regression of tumour nodules was found at laparoscopy, 
but there was already progression after the sixth cycle. Although 
the response rate was extremely low, the overall survival was 
variable: 11 patients died within a year, but among the other 8 
patients survival was at times remarkably long. Patient 1 was 
treated for ovarian cancer in 1968 with cytoreductive surgery. 
In 1972 a sigmoid resection was performed for an obstructive 
metastasis, followed by chlorambucil for 5 years, although the 
diagnosis, metastasis or primary colon tumour was not certain. 
A vaginal location of the disease was detected in 1986, while 
a recurrence was treated with chemotherapy in 1987 with 
progressive disease after 3 cycles. She died in March 1988. 

There was no significant difference in the degree of differen- 
tiation of the tumours in the four groups. The  tumours were 
either moderately or poorly differentiated, with 6 and 11, 
respectively in group A, 5 and 11 in group B, 10 and 8 in group 
C and 12 and 5 in group D. Among the ovarian cancers in group 
A 5 cases showed a mucinous tumour type, in group B two 
cases; in the problem group D 5 had a mucinous pattern. 

D I S C U S S I O N  
The differential diagnosis between ovarian cancer with infil- 

tration of the sigmoid or colonic cancer with metastases to the 
ovaries is often difficult to make. The histological diagnosis may 
be even more erroneous when clinical data are insufficient or 
the patient has been treated for ovarian or colonic cancer in the 
past. The establishment of a definitive diagnosis is important 
because of the implications for treatment and prognosis. 

In ovarian and colonic cancer immunohistochemistry showed 
the specific pattern, especially the Parlam-4 and OC-125 were 
of discriminative value, whereas the other monoclonal antibodies 
added no additional information. Several authors report a high 
percentage of serous ovarian carcinomas positive for CA-125, 
the serological assay comparable to the immunohistochemical 
OC-125 staining [14, 17]. Moreover in formalin-fixed and 
embedded tissue loss of antigenicity may occur and this is only 
partially restored by pretreatment of the sections with pronase 
[7]. Mucinous ovarian cancers show only a low positivity, even 
in frozen preparations [7, 14, 17]. Reports of positive staining 
of colorectal tumours are absent or rare, even on frozen sections 
[7, 14, 17]. Results of serum CEA and its immunohistochemical 
equivalent Parlam-4, are more difficult to evaluate, because of 
the use of different antibodies in the reported series. A general 
finding however, is a high (up to 100% of the cases) positivity 
on colorectal tumours and a low positivity on serous ovarian 
tumours while in mucinous ovarian cancer, however, positivity 
is high [17]. 115D8 was reported to stain nearly all ovarian and 
colon carcinomas [9]. Although a relatively strong reaction with 
67D11 seems indicative for colon cancer, it added only a minor 
contribution. Although NS19-9, which was raised against a 
colon carcinoma cell line, showed a preference for colorectal 
tumours several ovarian carcinomas stained as well. This is in 
accordance with the results of McDonald et al. [17] who found 
several ovarian cancers, mainly mucinous, staining with NS 19- 
9. In summary, none of the Mabs, either alone or used in a 
panel can provide a reliable differential diagnosis between 
ovarian and colon cancer. Serum CA-125 positivity will not 
easily lead to a false positive diagnosis of ovarian carcinoma in 
the colon carcinoma group, but some ovarian cancers are CA- 
125-negative and will be missed, especially the mucinous ovarian 
carcinomas. Serum CEA positivity will probably not lead to a 

false negative diagnosis in the colon group, but a few ovarian 
carcinomas may show the colon carcinoma pattern. This applies 
especially for the mucinous ovarian tumours, that should be 
recognised on morphological criteria. 

The serum tumour marker CA-125, which is positive in 
80-90% of cases with ovarian cancer may be quite helpful during 
follow-up of the patient [17]. In cases of mucinous ovarian 
tumours, however, this figure drops to 60% creating problems 
to differentiate them from colon cancer [6, 15]. The serum ratio 
of CA-125 to CEA can be helpful to differentiate ovarian from 
non-ovarian carcinomas, although there may be some overlap 
[19, 20]. In our patients the serum markers were in line with 
the findings reported in the literature. In the diagnostic problem 
group they were clearly elevated and used as circumstantial 
evidence in 9 of 19 patients. The diagnosis in the problem group 
based on immunohistochemistry was predominantly colonic 
cancer. The clinical diagnosis, however, using subsequent data 
during follow-up was ovarian cancer in several cases (patients 4, 
8, 10, 11, 17) and therefore the prognosis was expected to be 
better. However,  the ultimate response to chemotherapy was 
extremely poor: only 1 minimal response in 17 treated patients. 
In prospective phase II trials of chemotherapy usually a number 
of 14 up to 20 patients is acceptable to detect a clinical important 
response rate. Thus,  in the case of a difficult differential diag- 
nosis whether dealing with a primary colonic tumour or an 
unfavourable ovarian cancer, response to chemotherapy and 
prognosis are poor, and therefore one should be very reluctant 
to give toxic cytostatic drugs just for the 'benefit of doubt ' .  
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Pilot Study of a Rapid Etoposide-cisplatin Regimen 
in Paediatric Soft Tissue Sarcomas 

Marianne B. Phillips and C. Ross Pinkerton 

10 patients with refractory or relapsed soft tissue sarcoma were treated with weekly etoposide (150 mg/m 2 on 
days 1, 2 and 3) and cisplatin (60 mg/m 2 on day 2). Toxicity was mainly myelosuppression which resulted in 
deviation from planned weekly chemotherapy scheduling. With this rapid dose-delivery schedule the tolerated 
median dose intensities were 161 mg/m 2 per week for etoposide and 49 mg/m 2 per week for cisplatin. In 9 
evaluable patients there were 7 responses, 2 complete and 5 partial, giving a response rate of 78% (confidence 
interval 51-100%). The combination of etoposide and cisplatin in this schedule produced a higher response rate 
than reported with previous schedules and is worthy of further evaluation. 
E u r J  Cancer, Vol. 28, No. 2/3, pp. 399-403,  1992. 

INTRODUCTION 
THE SURVIVAL of children with soft tissue sarcoma has improved 
over the past decade with 3 year event free survival (excluding 
stage IV disease) of 53%, overall survival 69%, using combined 
chemotherapy, radiotherapy and surgery in the SIOP MMT 
1984 trials [1], and 70% 5 year survival for this group in the IRS 
II study [2]. 

Refractory disease (approximately 10% of cases) and local 
or metastatic relapse remain problems and further efforts at 
improving chemotherapy are warranted. Potential new agents 
are limited and it is therefore important to optimise the schedul- 
ing of existing drugs. 

Single agent etoposide has achieved response rates of 20% in 
intensively pretreated children with rhabdomyosarcoma [3]. 

Cisplatin has been shown to have 15% response rate as a single 
agent in refractory rhabdomyosarcoma and undifferentiated soft 
tissue sarcoma in phase II trials [4]. 

Etoposide inhibits DNA synthesis with little effect on RNA 
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and protein synthesis, whereas cisplatin also causes inhibition 
of RNA and protein synthesis [3, 4]. This may explain the 
synergy which exists experimentally and clinically between these 
two agents. Additionally repair of the DNA damage induced by 
cisplatin cross linking may be inhibited by the anti-topoisomer- 
ase II effect of etoposide [5]. A previous phase II trial of 
etoposide and cisplatin achieved a response rate of 33% in 
relapsed paediatric rhabdomyosarcoma [6], though another 
study achieved only a 12.5% response and the efficacy of such a 
drug combination was questioned [7]. A heterogeneous pretre- 
ated group of patients receiving higher dose intensities achieved 
a response rate of 62% [8], and subsequently the incorporation 
of both agents, with differing schedules, into first-line therapy 
for children with soft tissue sarcoma showed encouraging 
response rates of 80, 87 and 100% [8-10], though not without 
appreciable toxicity. 

Dose escalation of cisplatin to 200 mg/m 2 is possible using a 5 
day schedule [11] but the toxicity is probably less if a similar 
total dose is administered weekly over 2 weeks [12, 13]. The 
least effective way to give etoposide in small cell lung cancer is 
as a single dose [14, 15]. The higher response rates achieved 
with weekly administration of the same dose divided over 3 days 
may be obtainable for other tumours. This reasoning provided 


