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Summary





The studies described in this thesis aim at improving prognostic accuracy in patients 

with vulva cancer by exploration of the potential value of cellular protein markers and by 

reassessment of clinical pathologic tumor characteristics. 

In Chapter 1 background information is provided on well-established clinical pathologic 

prognostic factors, on protein markers reported to be of prognostic value, and on the use 

of tissue micro array (TMA) for detection of relevant immunohistochemical complexes.  

The objectives of the studies are formulated. 

Chapter 2 describes the results of a study with the aim to determine immunohisto-

chemical markers with prognostic value for disease specific survival in patients with vulva 

cancer. The construction is described of a TMA with samples of 50 tumors and the 

immunostaining procedure with 16 antibodies. The influence was determined on disease 

specific survival of various tumor characteristics: size of tumor, lymph node metastases, 

vascular space involvement and marker expression. In univariate analysis tumor size more 

than 4 cm, lymph node metastases, vascular space involvement, strong COX-2 expression 

and absent Caspase 3 expression were significantly associated with disease specific 

survival. In this test set COX-2 expression and Caspase 3 expression would appear to be 

protein markers of potential interest. 

Chapter 3 describes the validation study of the technique of TMA for vulva cancer. In 

this study immunohistochemical staining results of triplicate core biopsies on TMA were 

compared with the results of full section analysis for COX-2, Caspase 3, EGFR, p16INK4, 

Cyclin D1 and Ki67. Agreement in the readings between TMA and slides was expressed 

in total agreement and �. It was concluded that expression patterns of antibodies were 

reproduced on TMA with good reliability (� 0.68 to 0.75) for Ki67, p16INK4, COX-2, Cyclin 

D1 and EGFR in comparison with whole slides. For Caspase 3 agreement was only slight 

with a � of 0.4. For COX-2 the use of an alternative scoring system resulted in a decrease 

of � from 0.68 to 0.21. Agreements between results on TMA and slides depended on the 

distribution of the protein in the tumor tissue and on the scoring system used. 

Chapter 4 describes the results of the study to validate the association between COX-2 

over-expression and absent Caspase 3 expression and a shorter disease specific survival. 

The study group comprised 80 patients. A TMA with three tissue cores per patient was 

constructed and stained with antibodies against COX-2, Caspase 3, EGFR, p16INK4, Cyclin 

D1 and Ki67. The impact of the expression of these protein markers and selected clinical 

pathologic variables on disease specific as well as disease free survival was determined. 

In multivariate analysis lymph node metastases and strong COX-2 expression were found 
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to be associated with a shorter disease free (HR 8.33, 95% CI 2.97-23.36, P<0.001 and 

HR 6.42, 95% CI 2.33-17.72, P<0.001) and disease specific survival (HR 6.04, 95% CI 2.12-

17.19, P=0.001 and HR 5.11, 95% CI 1.82-14.36, P=0.002). The prognostic significance 

of COX-2 over-expression as described in chapter 2 was confirmed. No association was 

found between Caspase 3 expression and survival in the present series.

In Chapter 5 an external validation study is described. The aim of this study was to 

assess the reproducibility of the association between over-expression of COX-2 and 

shorter survival in an independent but similar study group of vulva cancer patients from a 

collaborating university medical centre. 

The COX-2 staining patterns as determined on a TMA with material of 116 vulva cancer 

patients, treated at the University Medical Centre Groningen between 1984 and 2001, 

were compared with the patterns from 126 patients, treated at the Academic Medical 

Centre in Amsterdam between 1994 and 2003. The association between the COX-2 

expression patterns and survival was determined. 

Both groups were comparable concerning the size of tumor, FIGO stage of disease, 

presence of lymph node metastases, extra-capsular spread, vascular space involvement 

and adjuvant radiotherapy. In the group from Groningen disease free and disease specific 

survival at 5 years were 62% and 80% respectively. In the group from Amsterdam these 

figures were nearly identical with 63% and 71% respectively. 

An association between disease specific or disease free survival and strong COX-2 

expression could not be demonstrated for the cases from Groningen. In the group from 

Amsterdam strong COX-2 expression was again significantly associated with both the 

disease specific (HR 2.44, 95% CI 1.16-5.13, p=0.02) and disease free survival (HR 2.24, 

95% CI 1.15-4.38, p=0.02). 

Chapter 6 describes a study to determine whether the presence of bilateral lymph node 

metastases has independent prognostic value irrespective of the number of positive 

nodes. In addition, the prognostic value of extra-capsular spread, irrespective of the 

number of lymph node metastases, was determined. 

Data on 134 patients with stage III/IVA vulva cancer from 1982 till 2004 and treated 

with curative intent in either the Academic Medical Centre in Amsterdam or the Mercy 

Hospital for Women in Melbourne were reviewed. The bilateral presence of lymph node 

metastases was not an independent prognostic factor for survival, when corrected for 

the number of lymph node metastases (HR 1.31, 95% CI 0.68 - 2.51, p=0.420). Including 

extra-capsular spread in the analysis, this turned out to be the only factor of significant 

prognostic value in a multivariate analysis (HR 5.27, 95% CI 2.60 - 10.67, p<0.001). Five 
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years survival of patients with extra-capsular spread was only 31%, against 80% for the 

patients with intra-capsular metastases. 

It was concluded that there is growing evidence that existence of bilateral lymph node 

metastases is not a discriminative prognostic factor and consequently inadequate for 

staging purposes. In contrast, extra-capsular spread was found to be a valuable lymph 

node associated prognostic factor for the period of survival.

In Chapter 7 the benefit of adjuvant radiotherapy for patients with one intra-capsular 

metastasis was analyzed. The study population comprised data of 75 patients with vulva 

cancer and one intra-capsular lymph node metastasis. The patients were treated in three 

different university medical centers in Amsterdam, Groningen and Rotterdam between 

1984 and 2005. Until 1994 all patients in Amsterdam and Groningen with positive lymph 

nodes received adjuvant radiotherapy. From 1994 onwards, radiotherapy was omitted in 

patients with one intracapsular metastasis. In Rotterdam all patients with positive lymph 

nodes were treated with adjuvant radiotherapy until 2001.

Of all patients, 41% (31/75) were treated with adjuvant radiotherapy. Both the disease 

free and disease specific survival were similar for the groups who did and who did not 

receive adjuvant radiotherapy (HR 0.98, 95% CI 0.45-2.14, p=0.97 and HR 1.02, 95% CI 

0.42-2.47, p=0.96). We could not demonstrate a beneficial effect of adjuvant radiotherapy 

in the group of patients with one intra-capsular metastasis. 

 

In Chapter 8 a general discussion is given. TMA is a valid instrument to analyze expression 

pattern of proteins provided that the study group is sufficiently large. The association 

between the period of survival and COX-2 over-expression found in an Amsterdam study 

group could not be reproduced in a similar and independent group of patients from 

another university medical centre, possibly due to technical factors. Further efforts in this 

direction are certainly warranted. 

A revision of the FIGO staging system is proposed, particularly of stage III and IV, as it will 

result in improved discrimination between patients with a high and low risk for recurrence 

and death of disease. The group of patients without lymph node metastases lacks clinical 

pathologic factors with adequate discriminative power. Improvement of discrimination in 

this group of patients by new clinical pathologic factors is highly unlikely. Progress in this 

particular group of patients may well be expected from protein markers, as they reflect 

the biological behavior of the tumor cells more closely. 
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