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INTRODUCTION 

PROGNOSTIC FACTORS IN EARLY STAGE CERVICAL CANCER 

PROGNOSTIC FACTORS IN ADVANCED STAGE CERVICAL CANCER 

- Should we revise our cervical staging system? 

- Is the FIGO classification valid? 

- Is the FIGO classification reliable? 

- Is the FIGO classification practical? 

FUTURE PERSPECTIVES 

- How to modify the staging system? 
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INTRODUCTION 

Knowledge and interpretation of prognostic factors are pivotal for the management 

of patients with cervical cancer. Identification of prognostic factors are of major 

importance to plan treatment, to provide an indication of prognosis, to guide 

treatment policy, to evaluate the results of treatment, to compare results between 

treatment centers, and to design clinical trials. 

The studies described in this thesis aim to improve the prognostic accuracy for 

patients with cervical cancer, by assessment of a possible additional role of gene 

profiling and by the re-examination of well-established patient and tumor related 

parameters. 

Based on these findings we wish to discuss whether current staging systems, 

particularly the FIGO-staging and TNM system for cervical cancer, need to be 

reconsidered, and would benefit from incorporation of additional clinical and/or 

surgical factors.  

 

PROGNOSTIC FACTORS IN EARLY STAGE CERVICAL CANCER 

The cancer staging system for cervical cancer by the International Federation of 

Gynecology and Obstetrics (FIGO) is based on clinical assessment of tumour size 

and extension. The FIGO-system is incorporated in the WHO TNM-classification 

system. 21,22,23 For early stage cervical cancer, many prognostic models have been 

developed to divide patients into different risk categories other than by the FIGO 

staging and TNM classification system.1 As we discussed in previous chapters, the 

performance of these models is poor when these are applied in other populations. 

Possible explanations are the equal weight of the factors and the variation of 

treatment. One of the most commonly used prognostic models in early stage 

cervical cancer is the Delgado model, later adapted by Sedlis et al.2-3 The 

prognostic variables were selected in a different group of patients (only squamous 

cell type, microscopic lymph node metastasis could be present) than the therapeutic 
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study wherein these prognostic variables were applied and validated (i.e. also 

including patients with adeno-squamous cell carcinoma and without lymph node 

metastasis). In the prognostic model of Delgado, there was no correction for the 

prognostic weight of the factors. The adaptation of the Delgado-criteria by Sedlis 

were not applicable in our patients, since retrospective analysis failed to support a 

survival benefit of extending indications for adjuvant therapy with other risk 

factors than our current factors: Positive lymph nodes, parametrial tumour extension 

and positive surgical margins.4 

The selection of patients that could profit most from new treatments is very 

important for prospective clinical studies. Thereto as many prognostic factors as 

needed, but not more or less, should be included and used according to their proper 

weight. A limitation of retrospective analysis to identify prognostic factors is that 

some of these factors have already been used as selection criteria for adjuvant 

treatment, such as lymph node metastasis, parametrial involvement, and positive 

surgical margins. The prognostic factors for surgically treated early stage cervical 

cancer patients are also affected by the type and extent of the primary treatment as 

was shown in the validation study.1 We built a prognostic model for surgically 

treated early stage cervical cancer patients, including eleven possible prognostic 

factors without necessarily holding on to the FIGO classification. The weight of 

each factor in the prognostic model was assessed in the multivariable Cox analysis.  

The model can be used to determine the prognosis of the patient as well as the 

treatment modality. However, just ten of all patients (1.4%) who did not receive 

adjuvant treatment had a (very) high risk according to this model and could 

potentially have benefitted from adjuvant treatment.5 This model can also be 

helpful in the design of RCTs on the effects of adjuvant treatments in (very) high-

risk early stage cervical cancer patients, both to stratify and to select patients. For 

an accurate evaluation of treatment outcome these prognostic factors are very 

important for the stratification of groups. Of course, an external validation is 
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warranted before one can safely implement this model into clinical practice and 

research. 

Early stage cervical cancer patients with bulky disease are often treated by primary 

chemoradiation. A major advantage of primary surgery is the preservation of 

ovarian function. In chapter 5, we described a favorable survival in 129 patients 

after a Wertheim / Okabayashi radical hysterectomy for stage IB2/IIA2 cervix 

cancer. Ovarian function was preserved in at least 50% of relatively young patients 

(mean age of 41 years). However, as advocated above, these patients were selected 

by staging findings on MRI and increasingly also on PET-CT-scan, and by 

exclusion of surgical not resectable cases during laparotomy. Systemic 

(neo)adjuvant treatment for a high-risk subgroup must be further explored. 

 

Lymph node metastasis is associated with poor prognosis in cervical cancer 

patients, especially in early stage disease.6 Early recognition of lymph node status 

would strongly improve treatment policy. Genome-wide expression profiling in 

breast cancer enabled the identification prognostic subgroups patients based on 

specific patterns of gene activity.7 We investigated if we could develop similar 

gene profiles for the prognosis of cervical cancer. Thereto, the gene profiles of 

cervical tumours of patients with lymph node metastasis were compared with 

patients without lymph node metastasis. We found five genes (BANF1, LARP7, 

SCAMP1, CUEDC1 and PABP1) that showed differential expression between the 

two groups. However, no accurate class prediction for lymph node metastasis was 

obtained. One possible explanation could be that all cervical cancers will 

eventually metastasize to the pelvic lymph nodes and that the presence of lymph 

nodes metastasis just reflects a time point in a continuum. Of course it is possible 

that in some patients micro-metastases were missed with regular histochemical 

procedures, implying that some of our non- metastasized tumors could have been 

misclassified.8 However, none of the 19 patients without lymph node metastasis 
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developed recurrent disease, whereas four of the 16 patients with lymph node 

metastasis had progression of disease. Another reason for this disappointing result 

can be our very stringent classification method based on the analyses of Michiels et 

al.9 Even though initial studies showed promising results in classifying cancer 

patients, reanalysis of Michiels et al. showed that most studies did not classify 

patients better than by chance.9  

Our present knowledge of genetic and epigenetic alterations in cervical cancer 

remains uninformative in addressing the issues of diagnosis, tumor progression and 

response to treatment.10 Much research is still to be done and the advances in 

bioinformatics and newer molecular techniques, such as genomic copy number 

alterations (CAN) (gains, amplifications and deletions) with transcription profiles, 

mutations, miRNA, epigenetic markers and clinical outcome. These ongoing 

developments will undoubtly further enhance our molecular understanding and 

continue to raise the hope for relevant therapeutic targets for cervical cancer. 
 

PROGNOSTIC FACTORS IN ADVANCED STAGE CERVICAL CANCER 

The prognosis of patients with advanced stage cervical cancer is poor. In the last 

decade, though, the results were strongly improved by combining standard 

radiotherapy with either concomitant chemotherapy or hyperthermia.11 In our series 

62% of patients with recurrences developed distant metastases, while treatment 

mainly concentrates on local control. This confirms the important influence of 

distant disease on survival and the need for research on new treatment strategies in 

these patients.  

In chapter 6, we described a new prognostic model that includes the clinical factors 

that are independently associated with survival: Smoking, low BMI, blood 

transfusion during treatment, parametrial involvement with fixation to the pelvic 

wall, extension in the distal 1/3 of the vagina, pelvic or para-aortic 
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lymphadenopathy and hydronephrosis. Although the model needs to be validated in 

an independent patient series, the model seems a promising predictor for prognosis.  

 

In our multivariate model tumor extension to the bladder or rectum, a hallmark of 

FIGO stage IV tumors, was not independently associated with survival. Yet, the 

high risk of fistula formation in these patients was a reason to reconsider current 

treatment. The 5-year fistula free survival in patients receiving curative 

radiotherapy was 64%. Unfortunately, we could not define independent prognostic 

markers to select patients at risk of fistula formation. In light of these results we 

conclude that primary radiotherapy-based treatment is still the first choice for this 

subgroup of patients. 

 

Should we revise our cervical staging system? 

A staging system should be valid, reliable and practical.12 It is structured to 

represent a major prognostic factor in predicting patients’ outcome and lending 

order to the complex dynamic behavior of a cancer.13 The International Union 

Against Cancer (UICC) states that the classification must aid the clinician in 

planning treatment, give some indication of prognosis, assist in evaluating the 

results of treatment, facilitate the exchange of information between treatment 

centers and contribute to continuing investigations of human malignancies.14 

 

Is the FIGO classification valid? 

Valid means that a classification can accurately identify groups with similar 

outcomes reflecting the full range of possible manifestations. 

In our surgically treated patients with early stage cervical cancer staged by the 

FIGO classification, we could distinguish two groups with similar disease free 

survival (figure 1). Figure one illustrates the limited prognostic value of FIGO 

prognostic ranking: We found no difference in outcome between stage IB1 and 
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IIA1 or between stage IB2 and IIA2 patients.  

 

Figure 1. Disease free survival in surgically treated early stage patients 

stratified by FIGO-stage. 

 

 
 

The FIGO staging system is mainly based on clinical assessment of local tumor 

extension, simple X-ray radiological assessment is allowed to assess 

hydronephrosis, lung metastasis or bone metastasis. Findings from more advanced 

imaging techniques are not permitted for the clinical FIGO-staging, such as 

laparoscopy, ultrasound, CT scan, MRI, and PET scan. However, these present-day 

technologies are well incorporated in treatment decision making for patients with 

cervical cancer. 

For instance, the prognosis and treatment of early stage cervical cancer is highly 

dependent on surgical prognostic factors such as lymph node metastasis. As shown 

in this thesis staging is more distinctive if surgical factors would be incorporated. 

(figure 2) Since most early stage cervical cancer patients are surgically treated a 
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surgical staging system would be helpful for the validity of the classification. 

Despite the adjuvant treatment in the presence of lymph node metastasis and/or 

parametrial involvement, these pathological factors remain strong prognosticators. 

We also identified histological type as a strong independent prognostic factor in 

early stage cervical cancer. 

 

Figure 2. Disease free survival of 710 patients with early stage cervical cancer, 

stratified by different risk groups. 

 

 
 

In our patients with advanced stage cervical cancer staged by FIGO, we could 

distinguish two groups with similar survival. The survival of patients with stage 

IIIA or IVA was not distinctive, and there was only little prognostic difference 

between stage IIA and IIIA patients (figure 3). However, there was a large 

difference between stage IIB and IIIB. The difference between stage IIB and IIIB 

depends on the depth of parametrial involvement and/or hydronephrosis. In our 

analysis, both were strong prognostic factors. 
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Figure 3. Survival of 295 patients with advanced stage cervical cancer 

stratified by FIGO-stage. 

 

 
 

With our prognostic model for advanced stage cervical cancer we are able to 

distinctively discriminate three groups, as shown in figure 4. The model includes 

hydronephosis and extent of parametrial or vaginal wall extension as independent 

risk factors, which both are also used in de FIGO classification. Lymph node 

metastasis, which is a strong prognostic factor, is not included in the FIGO staging 

system, but is included in the TNM-classification. On the other hand, extension to 

the bladder or rectum, a distinguishing factor in FIGO stage IVA cancer, is not an 

independent risk factor in our population.  

We thus have to conclude that the FIGO-classification is not a very valid system to 

rank prognostically different groups of women with cervical cancer.  
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Figure 4. Survival of 295 patients with advanced stage cervical cancer 

stratified by different risk groups. 

 

 
 

Is the FIGO classification reliable? 

Is the FIGO classification reliable, i.e. are identical cases assigned to the correct 

category? 

As shown above and in the literature, FIGO generally is reliable. However, there 

are some pitfalls. In early stage cervical cancer tumor diameter is clinically 

assessed and shown to be disputable. In the literature, many authors also include 

tumors of 4 cm in stage IB2 or IIA2 cervical cancer instead of, according to the 

definition, solely tumors greater than 4 cm. Also clinical judgement of parametrial 

involvement is inaccurate compared to pathology as is shown in the 19% 

parametrial extension after surgery. [This thesis]  

The FIGO classification is reliable for advanced stage cervical cancer. Tumor 

fixation to the pelvic wall can sometimes be reason for discussion, but the other 

factors are well defined.  
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Is the FIGO classification practical? 

Practical in the present context means that it must be suitable for use in different 

clinical environments worldwide. Most of the cervical cancer patients are treated in 

low-resource countries where imaging and surgical facilities are scarce. In this 

perspective the FIGO system is very practical. 

However, practical also means that it helps in choosing the right treatment. At this 

point, the system fails. Initial treatment can be grossly divided into surgical for 

early stages and radiotherapy-based for advanced stages, with the footnote that 

patients with stage IVB treatment has to be individualized and will often be 

palliative. 

For surgical treatment planning, the criteria when to use fertility sparing surgery 

and if so, what kind of surgery is not clear among practitioners.15-16 There is a need 

for more consensuses to adjust a staging system for this subgroup. Likewise, there 

is much debate on which patient needs adjuvant treatment. However it is beyond 

debate that a choice for adjuvant treatment always depends on pathological 

findings following surgery, which is not included in FIGO, but to some extend in 

the TNM-system. 

Most patients with advanced stage cervical cancer are treated by concomitant 

chemotherapy and radiotherapy. The planning of the field and dosage of the 

radiotherapy is determined by factors diagnosed on advanced imaging techniques, 

which are not allowed for the FIGO staging system. Likewise, the presence and 

localization of distant metastasis is important for the decision if curative treatment 

is possible. These are best visualized on PET/CT-scan and protect patients from 

meaningless morbid treatments. 

 

A practical staging system should also be helpful in evaluating the results of 

treatment, facilitates the exchange of information between treatment centers and 

contributes to continuing investigations of human malignancies. To survey large 
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global overviews, the FIGO system will do. However, in order to push 

development further and to improve survival, one needs to define subgroups 

depending on prognostic factors in order to find and evaluate new treatment 

strategies. Also in research aiming on the avoidance of unnecessary morbidity one 

needs subgroups in order to identify patients who would benefit from less extensive 

surgery without hampering survival. 

 

In conclusion, the FIGO staging system is adequate for historical comparison of 

treatment results and it is helpful for worldwide comparison, particularly with low-

resource countries. But the FIGO-system is not useful for comparison between 

developed countries with advanced imaging techniques. The FIGO system falls 

short when it comes to guiding treatment decisions. 

The current TNM-classification system meets some of the shortcomings of FIGO, 

as far as TNM explicitly incorporates lymph node status (N) and distant metastasis 

(M), and distinguishes between clinically assessed (cTNM) and surgical-

pathologically assessed tumor extension and spread (pTNM).21,22,23 Both FIGO and 

TNM fail to clearly distinguish prognostic different groups and  both are not 

helpful in supporting treatment decisions. These are sufficient arguments to revise 

the FIGO staging system. 

 

FUTURE PERSPECTIVES 

 

How to modify the staging system? 

Based on the result of this thesis and the literature, we propose a revision of the 

current FIGO-staging system. More factors are of influence for prognosis, choice 

of treatment or the evaluation of treatments in cervical cancer than currently used 

in the FIGO-TNM system. Tables I and II summarizes a proposal for a revised 

TNM-classification system that serves all three purposes of staging. 



Chapter 8 
 

 
162 

 

Tx, T0 and Tis were originally not considered in the FIGO system. In our proposal, 

Tx, T0 and Tis are similar to the current TNM-system. 

 

T1 

Small not clinically visible tumours have a better prognosis and can be treated with 

less radical treatment. The proposed distinction between T1a and T1b is based on 

the feasibility of organ preserving surgery or not.  

 

T2 

Staging of early stage cervical cancer staging should include the surgical extent of 

parametrial involvement and of lymph node metastasis.  

Extension to the upper part of the vagina may not be of prognostic value, but it can 

be important for the extent of surgical treatment. Tumour diameter is important, but 

the threshold of 4 cm is disputable. In our analysis we found two thresholds, i.e. 2 

and 6 cm, although we acknowledge that our results are in contrast with some of 

the results in literature and need validation in an independent patient series.  

Based on these surgical considerations we distinguished the different T2-classes in 

the proposed revision, i.e. a T2a tumour may be operated by trachelectomy, T2b by 

extensive radical hysterectomy, whereas a T2c is not operable 

 

T3 and T4 

In advanced stage cervical cancer radiology results and, if performed, pathological 

results from surgery should be incorporated in the staging system. Lymph node 

metastasis and other distant metastasis should be included in the staging system. 

Involvement of the bladder or rectum is not of prognostic influence, yet can be 

important to account for the risk of fistula formation. 
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Under the revised classification, T3 and T4 will be considered as locally inoperable 

tumours. The confusion between the ‘old’ T4a and T4b, in the FIGO distinguishing 

non-metastazizes and metastasized disease, will be omitted, and covered by N and 

M.  

 

N and M 

Lymph node metastasis (N) and distant metastasis (M) can be determined by 

surgery and by imaging. 

Surgical staging includes the possibility of endoscopic and\or retroperitoneal 

surgery, whereby recovery time and the risk of intestinal complications may be 

reduced. In the presence of lymph node metastasis, cervical cancer has a poor 

prognosis, especially in early stage disease (this thesis). However lymph node 

metastasis are more often present in advanced stage disease. In our group we found 

lymph node metastasis in 42%, which may have been an underestimation due to 

inferior imaging techniques in the early days and to the uncertain sensitivity of 

current techniques. Advantages of surgical staging include the possibility to reduce 

tumour load (debulking) and thereby improving the outcome of radiotherapy. It 

may further be more accurate than imaging for the detection of small pelvic lymph 

node metastasis. Surgical staging may lead to treatment delay and complications 

and it is only possible for intra-abdominal metastasis.  The advantage of imaging is 

that it is non-invasive and that there is no recovery time. New imaging techniques 

like MRI and PET-CT have improved the possibilities of imaging.17-18 One has to 

weight the advantages and disadvantages of surgical and radiological staging. In 

the latest Cochrane review pre-treatment surgical para-aortic lymph node 

assessment was not advised for locally advanced cervical cancer.19 

 

The literature is inconclusive about the question if adeno- and adeno-squamous 

carcinoma have a worse prognosis than pure squamous carcinomas. In our study 
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we definitively found a different survival between the histological types in early 

stage disease, but we could not confirm this in advanced stage disease. There are 

also indications that adjuvant radiotherapy is more beneficial for patients with 

adenocarcinoma or adenosquamous carcinoma.20 So, yes we think that the type of 

histology remains important especially in early stage disease and it should be 

studies in more detail. However, it is not uniform in its prognostic value and should 

therefore not be incorporated in a revised staging classification. 

 

Other prognostic factors were tobacco use, body mass index and blood transfusion 

during treatment. Patient related prognosticators are hard to implement in the 

classification system, however, they could be useful for research purposes. 

 

Another important question is if adding other clinical factors to the staging process 

will improve prognostic accuracy, treatment policy and patient outcome? We 

already use other prognostic factors than displayed in the FIGO classification to 

plan the treatment of our patients. Therefore it is not to be expected that treatment 

results will instantly change. Uniformity and research, that are part of the goals of 

staging, will however be better and easier. 

 

In conclusion, the FIGO staging system has serious shortcomings for the guidance 

of clinical management in patients with cervical cancer. The current TNM 

classification system, already used in many other types of cancer, is a better 

alternative. However, some other important prognostic factors are not properly 

included in FIGO or TNM. We therefore also propose a revised TNM-

classification system that includes surgical and extended radiological 

considerations, and that better predicts prognosis, is more in agreement with 

treatment policy and allows easier comparison of treatment results. 
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Table I. T-classification for cervical cancer according to the current FIGO-

TNM system and a proposal for a revised T-classification. 

 

 
‘Old’ FIGO and TNM classification (revision 
2009) 21, 22, 23 

 

 
Revised TNM-classification 
(Biewenga proposal, 2014) 

T-
class 

T-
sub-
class 

T- 
sub-
sub-
class 

Description T-
class 

Description 

Tx   Primary tumour cannot be 
assessed 

Tx Primary tumour cannot be 
assessed 

T0   No evidence of primary 
tumour 

T0 No evidence of primary 
tumour 

Tis   Carcinoma in situ 
(preinvasive carcinoma) 

Tis Carcinoma in situ 
(preinvasive carcinoma) 

T1   Cervical carcinoma 
confined to the cervix 
(disregard extension to the 
corpus) 

T1 Invasive carcinoma 
diagnosed only by 
microscopy, with deepest 
invasion no greater than 5 
mm and no wider than 7 mm 

 T1a  Invasive carcinoma 
diagnosed only by 
microscopy; stromal 
invasion with a maximum 
depth of 5.0 mm measured 
from the base of the 
epithelium and a 
horizontal spread of 7.0 
mm or less; vascular space 
involvement, venous or 
lymphatic, does not affect 
classification 

  T1a Measured invasion of stroma 
no greater than 3 mm in 
depth and no wider than 7 
mm 

  T1a1 Measured invasion of 
stroma no greater than 3 
mm in depth and no wider 
than 7 mm 

 --- 

  T1a2 Measured invasion of 
stroma greater than 3 mm 
but no greater than 5 mm 
in depth and no wider than 
7.0 mm 
 

 --- 
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 T1b  Clinically visible lesion 
confined to the cervix or 
microscopic lesion greater 
than T1a/IA2 

  T1b Measured invasion of stroma 
greater than 3 mm but no 
greater than 5 mm in depth 
and no wider than 7.0 mm 

  T1b1 Clinical lesion no greater 
than 4 cm in size 

 -- 

  T1b2 Clinical lesion greater than 
4 cm in size 

 --- 

T2   Cervical carcinoma 
invades beyond uterus but 
not to pelvic wall or to 
lower third of vagina 

 Clinically visible tumour 
confined to the cervix and/or 
involving upper 2/3 of the 
vagina 

 T2a  Tumour without 
parametrial invasion 

  T2a Clinically visible tumour 
confined to the cervix  no 
greater than 2 cm or  
Pre-clinical cancers, greater 
than stage T1 and/or 
involving upper 2/3 of the 
vagina 

  T2a1 Clinically visible tumour 
no greater than 4 cm in 
greatest dimension 

- - 

  T2a2 Clinically visible tumour 
greater than 4 cm in 
greatest dimension 

- - 

 T2b  Tumour with parametrial 
invasion 

  T2b Clinically visible tumour 
between 2 and 6 cm in 
greatest dimension and/or at 
least 2/3 depth of invasion 
and involves no more than 
the upper 1/3 of the vagina 

      T2c Clinically visible tumour 
larger than 6 cm in greatest 
dimension or invasion of the 
middle 1/3 of the vagina 

T3   Tumour extends to pelvic 
wall and/or involves lower 
third of vagina and/or 
causes hydronephrosis or 
non-functional kidney 

T3 Locally advanced tumour: 
Tumour with parametrial 
invasion but not to the pelvic 
wall, and/or 
Tumour invading the lower 
third of the vagina and/or 
Tumour involving the 
mucosa of the bladder or 
rectum 
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 T3a  Tumour involves lower 
third of vagina, no 
extension to pelvic wall 

 --- 

 T3b  Tumour extends to pelvic 
wall and/or causes 
hydronephrosis or non-
functional kidney 

 --- 

T4   Tumour invades mucosa 
of bladder or rectum 
and/or extends beyond true 
pelvis (bullous oedema is 
not sufficient to classify a 
tumour as T4) 

T4 The tumour extends to the 
pelvic wall and/or causes 
hydronephrosis or non-
functioning kidney 

 T4a  Tumour invades mucosa 
of bladder or rectum 
(bullous oedema is not 
sufficient to classify a 
tumour as T4) 

 --- 

 T4a  Tumour extends beyond 
true pelvis 

 --- 
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Table II. N- and M-classification for cervical cancer according to the current 

FIGO-TNM system and a proposal for a revised N- and M-classification. 

 

‘Old’ FIGO and TNM classification 
(revision 2009) 21, 22, 23 

Revised TNM-classification (Biewenga 
proposal, 2014) 

 Description  Description 
Nx Regional lymph nodes cannot be 

assessed 
  

N0 No regional lymph node metastasis N0 No regional lymph node metastasis 
N1 Regional lymph node metastasis N1 Pelvic lymph node metastasis 
-  N2 Para-aortic lymph node metastasis 

below the renal artery 
  N3 Lymph node metastasis not meant in 

N1 or N2 (supraclavicular, 
mediastinum, inguinal) 

    
M0 No distant metastasis M0 No distant metastasis 
M1 Distant metastasis (including 

peritoneal spread; involvement of 
supraclavicular, mediastinal, or para-
aortic lymph nodes; and lung, liver, 
or bone) 

M1 Distant metastasis (including 
peritoneal spread; and lung, liver, or 
bone, but not involvement of 
supraclavicular, mediastinal, or para-
aortic lymph nodes) 
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