
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Prognostic factors in cervical cancer

Biewenga, P.

Publication date
2015
Document Version
Final published version

Link to publication

Citation for published version (APA):
Biewenga, P. (2015). Prognostic factors in cervical cancer. [Thesis, fully internal, Universiteit
van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/prognostic-factors-in-cervical-cancer(80444043-86ca-43b2-af21-a735e75d6b05).html


 
 

 
9 

 
 
 
 
 
 
 
 
 
 
 

Chapter 1  
 

General introduction and outline of the 
thesis 

 
 
 
 
 
 
 
 
 
 
 
 



Chapter 1 
 

 
10 

GENERAL INTRODUCTION AND OUTLINE OF THE THESIS 
 
 
1.1 General introduction  

1.2 Prognosis 

1.3 Staging of cervical cancer 

1.3.1 History of the FIGO cancer staging system 

1.3.2 Staging system 

1.3.3 Prognostic factors 

1.4 Aim of the thesis 

1.5 Outline of the thesis 

 

 
 
 
 
 
 
  



General introduction and outline of the thesis 
 

 
11 

1 
1.1 GENERAL INTRODUCTION 
 
Surgery is the standard of care for women with early stage cervical cancer; 

radiotherapy is the cornerstone in patients with advanced stages of disease. Recent 

changes in the treatment of cervical cancer involve less radical surgery in early 

stage cervical cancer, concomitant chemo- and radiotherapy in the adjuvant setting 

for early stage patients and in primary treatment for advanced stage patients. Also 

the role of hyperthermia has been studied, unfortunately these studies face 

problems with patient recruitment. Neo-adjuvant chemotherapy is investigated in 

patients with marginally resectable tumours. Other novel approaches involve 

treatment with HPV-vaccination and molecular therapy. In order to study and 

achieve changes in treatment, one has to subdivide patients according to their 

prognosis.  

 
 
1.2 PROGNOSIS 
 
Prognosis (Greek πρόγνωση - literally fore-knowing, foreseeing) is a medical term 

for predicting the likely outcome of one's current standing. For 19th century 

physicians, particularly those following the French school of medicine, the main 

aim of medicine was not to cure disease, but rather to give a medical diagnosis and 

achieve a satisfying prognosis of the patient's chances. Only several decades later 

did the focus of efforts in Western medicine shift to curing disease. 

Medical studies have demonstrated that most doctors are overly optimistic when 

giving prognostic information, that is, they tend to overstate how long a patient 

might live. Knowing the prognosis helps determine whether it makes more sense to 

attempt certain treatments or to withhold them, and thus plays an important role in 

end-of-life decisions.  

Prognostic scoring is also used for cancer outcome predictions. 

 

http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Medicine
http://en.wikipedia.org/wiki/Medical_diagnosis


Chapter 1 
 

 
12 

1.3 STAGING OF CERVICAL CANCER 
 
Knowledge of prognostic factors is of major importance for the management of 

patients with cervical cancer: Prognostic factors are needed to plan treatment, to 

provide an indication of prognosis, to evaluate the results of treatment, to exchange 

information between treatment centres, and to contribute to research. Staging 

classifications of gynecological malignancies, with the exception of cervical cancer 

and gestational trophoblastic neoplasia, have shifted from a clinical to a surgical-

pathological basis.1 Cervical cancer is staged according to the International 

Federation of Gynecology and Obstetrics (FIGO) cancer staging system. 
 

1.3.1 History of the FIGO cancer staging system 

Cervical cancer is probably the first cancer site for which a systematic staging 

system is applied, dating back to 1928.1 Recommendations, based on the 

international classification system for grouping cervical cancer patients based on 

clinical examination and on the anatomic extent of the disease designed by the 

Radiological Sub-Commission, were published in 1929 and became known as the 

League of Nations Classification for Cervical Cancer. In 1935, recommendations 

of the Zurich conference, to facilitate wider endorsement and adoption of these 

principles, were adopted by the Health Committee. A yearly “Annual Report” 

containing only the results of cervical cancer patients treated with radiotherapy, 

was published. In 1950 several modification to the classification were adopted and 

the new classification was called “ The International Classification of the Stages of 

Carcinoma of the Uterine Cervix”. Since then, eight revisions have been made to 

the staging system for cervical cancer, with the most recent in 2009 (table 1).2 

FIGO became the official patron of the Annual Report in 1958 and since 1973 the 

“Annual Report on the Results of Treatment in Gynecological Cancer” has been 

published every three years. In 1954 the International Union Against Cancer 

(UICC) appointed a committee, which proposed in a tumor-node-metastasis (TNM) 
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1 
classification for carcinoma of the cervix uteri in 1966. The American Joint 

Committee on Cancer (AJCC) accepted in 1976 the FIGO stage grouping for 

gynecological cancers. Over the years the UICC, AJCC, and FIGO have modified 

their staging systems for gynecological cancers so that all 3 systems are virtually 

identical (table 1).3  

 

1.3.2 Staging system 

A good staging system must be valid, reliable and practical.1 

Valid means that it has to identify groups with similar outcomes reflecting the full 

range of possible manifestations. It should be flexible and adaptable to significant 

scientific changes. To be reliable it should ensure that identical cases are always 

assigned to the same stage category. As the system must be practical, it must be 

suitable for use in different clinical environments worldwide. To combine those 

three items in one system is a challenge in which choices have to be made. 

 

Most patients with cervical cancer live in developing countries where accessibility 

to medical care, diagnostic tools and treatment options are often not available. This 

makes it difficult to keep the system practical. Yet, most research is been done in 

developed countries, giving thought to enhance validity by introducing new 

prognostic factors. 

Already, many factors not incorporated in the FIGO staging system are being used 

to identify prognostic groups and to tailor treatment. For example, the knowledge 

of para-aortal lymph node metastasis will change the radiation field. Also adjuvant 

treatment in early stage cervical cancer is adjusted based on the pathological 

findings. 
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Table 1. TNM classification 2010 and FIGO 2009 cervical cancer 2,4 

TNM  FIGO  

Tis - In situ 
T1 1 The carcinoma is strictly confined to the cervix (extension to the 

corpus would be disregarded) 
T1a IA Invasive carcinoma which can be diagnosed only by microscopy, with 

deepest invasion ≤ 5.0 mm and largest extension ≤ 7.0 mm 
T1a1 IA1 Measured stromal invasion of ≤ 3.0 mm in depth and horizontal 

extension of ≤ 7.0 mm 
T1a2 IA2 Measured stromal invasion of > 3.0 mm and not > 5.0 mm with an 

extension of not > 7.0 mm 
T1b IB Clinically visible lesions limited to the cervix uteri or pre-clinical 

cancers greater than stage IA* 
T1b1 IB1 Clinically visible lesion ≤ 4.0 cm in greatest dimension 
T1b2 IB2 Clinically visible lesion > 4.0 cm in greatest dimension 
T2 II Cervical carcinoma invades beyond the uterus, but not to the pelvic 

wall or to the lower third of the vagina 
T2a IIA Without parametrial invasion 
T2a1 IIA1 Clinically visible lesion ≤ 4.0 cm in greatest dimension 
T2a2 IIA2 Clinically visible lesion > 4.0 cm in greatest dimension 
T2b IIB With obvious parametrial invasion 
T3 III The tumor extends to the pelvic wall and/or involves lower third of 

the vagina and/or causes hydronephrosis or non-functioning 
kidney** 

T3a IIIA Tumor involves lower third of the vagina, with no extension to the 
pelvic wall 

T3b IIIB Extension to the pelvic wall and/or hydronephrosis or non-functioning 
kidney 

 IV The carcinoma has extended beyond the true pelvis or has involved 
(biopsy proven) the mucosa of the bladder or rectum. A bullous 
edema, as such, does not permit a case to be allotted to Stage IV 

T4 IVA Spread of the growth to adjacent organs 
N1 - Regional metastasis 
M1 IVB Spread to distant organs 
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1 
◄Table 1. *All macroscopically visible lesions–even with superficial invasion–are allotted to stage 

IB carcinomas. Invasion is limited to a measured stromal invasion with a maximal depth of 5.0 mm 

and a horizontal extension of not >7.0 mm. Depth of invasion should not be >5.0 mm taken from the 

base of the epithelium of the original tissue–superficial or glandular. The depth of invasion should 

always be reported in mm, even in those cases with “early (minimal) stromal invasion” (~1.0 mm). 

The involvement of vascular/lymphatic spaces should not change the stage allotment. **On rectal 

examination, there is no cancer-free space between the tumor and the pelvic wall. All cases with 

hydronephrosis or non-functioning kidney are included, unless they are known to be due to another 

cause. 

 

1.3.3. Prognostic factors 

Prognostic factors can be patient or tumor related. Tumor related factors could be 

divided into tumor volume and –spread, histological types, differentiation grades, 

and molecular factors.  

 

First of all prognostic factors are used to determine the prognosis of the patient. In 

the FIGO staging system tumor volume and –spread are involved in the subdivision 

of stages. For each stage survival rates are registered and used to counsel patients. 

It is known that other prognostic factors influence prognosis as well. For example 

pelvic lymph node metastasis is a very important risk factor, especially in early 

stage patients.5 Other risk factors include: Tumor histology, grade, lymph vascular 

space invasion, tumor positive surgical margins, and depth of invasion. At this 

moment, no molecular prognostic factors have been found for clinical use in 

cervical cancer.6 Patient related factors such as age, smoking behavior, weight, 

performance status or anaemia can also be of prognostic importance. However, 

there is a poor consensus on the relative importance of the prognostic patient and 

tumor related factors for an individual patient. 

 

Prognostic factors can also be used to determine the type of treatment. Early stage 

cervical cancer is mostly operated, while radiotherapy is the cornerstone of 
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treatment in advanced stage cervical cancer. Also factors not incorporated in the 

FIGO staging system are used to tailor treatment. In early stage cervical cancer 

adjuvant treatment is based on the presence of lymph node metastasis or 

parametrial invasion.7,8 Currently, even for patients with negative lymph nodes but 

poor prognostic tumor parameters (such as deep stromal invasion, vascular space 

invasion, and large tumor diameter) some advocate adjuvant radiotherapy,9-11 

whereas others refute this policy.12  

 

Prognostic factors are also used to evaluate the results of treatment. This is done in 

daily practice where survival rates per FIGO stage can be compared to the 

literature or with a historical cohort. Also subgroups of patients divided by other 

known prognostic factors can be compared or used for research. 

 

One problem in the determination of prognostic factors is the poor consensus in the 

literature. An explanation is that most patients live in developing countries; while 

most clinical studies and research are done in developed countries were the 

incidence is lower. This makes it hard to perform randomized trials. Also, 

treatment is not always the same in the different centers. The extent of surgery is 

not consistent, as is the dosage and field of radiotherapy, as is the dosage and type 

of chemotherapy. Opinions on who needs initial surgery and who initial 

radiotherapy differ. A good example is the poor consensus of treatment of patients 

with a stage IB2 or IIA2 cervical cancer. 

 

Constant discussion is going on if imaging techniques should be used to define 

prognostic factors in staging of patients.2 Will it change treatment? Will it enhance 

survival? And is it applicable in developing countries? 
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1 
1.4 AIM OF THE THESIS 
 
The studies in this thesis aim to improve the subdivision and hereby selections of 

patients according to the prognosis in order to use this to tailor treatment, to 

improve prognosis and to decrease morbidity.  

We will look for new prognostic factors with the use of micro-array gene 

expression. In the evaluation of known prognostic factors we will let go of the 

classical FIGO classification and evaluate the factors according to their weight in 

the multivariate analyses.  

 

1.4 OUTLINE OF THE THESIS 
 

In chapter 2 we describe a validation study of existing prognostic models in 

patients with surgically treated early-stage cervical cancer that we applied in an 

independent population of patients.  

In chapter 3 we present the results of a newly developed prognostic model for 

survival in surgically treated early-stage cervical cancer patients. As this model 

may be too complicated for daily practice, we converted the parameters from the 

logistic Cox model to a simple additive score chart, which predicts the disease 

specific survival (DSS) at 5-years follow-up. 

In chapter 4 we describe the results of gene expression profiling in women with 

early stage squamous cell cervical cancer to predict the presence of lymph node 

metastasis. In addition, we tried to identify genes involved in the pathogenesis of 

cervical cancer. 

In chapter 5 we report our results of radical surgery for patients with bulky early 

stage cervical cancer in terms of recurrence patterns, survival and complications. 

The results were compared with results from a literature review. 

In chapter 6 we present the results of a newly developed prognostic model for 

survival in advanced stage cervical cancer patients. 



Chapter 1 
 

 
18 

In Chapter 7 we describe a rare cohort of patients with stage IVA cervical cancer. 

We tried to identify pre-treatment factors that may predict fistula formation in 

patients with stage IVA cervical cancer.  

In chapter 8 we provide a general discussion of the results of the studies presented 

in this thesis, and suggest some implications for future staging in cervical cancer. 

In chapter 9 we give a summary of the data presented in this thesis. 
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