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ABSTRACT  
 

Background. In the management of early-stage cervical cancer, knowledge on the 

prognosis is critical. Although many factors have an impact on survival, their 

relative importance remains controversial. This study aims to develop a prognostic 

model for survival in early-stage cervical cancer patients and to reconsider grounds 

for adjuvant treatment. 

Material and methods. A multivariate Cox regression model was used to identify 

the prognostic weight of clinical and histological factors for disease-specific 

survival (DSS) in 710 consecutive patients who had surgery for early-stage cervical 

cancer (FIGO stage IA2-IIA). Prognostic scores were derived by converting the 

regression coefficients for each prognostic marker and used in a score chart. The 

discriminative capacity was expressed as the area under the curve (AUC) of the 

receiver operating characteristic. 

Results. The 5-year DSS was 92%. Tumor diameter, histological type, lymph node 

metastasis, depth of stromal invasion, lymph vascular space invasion and 

parametrial extension were independently associated with DSS and were included 

in a Cox regression model. This prognostic model, corrected for the 9% overfit 

shown by internal validation, showed a fair discriminative capacity (AUC 0.73). 

The derived score chart predicting 5-year DSS, showed a good discriminative 

capacity (AUC 0.85).  

Conclusion. In patients with early-stage cervical cancer DSS can be predicted with 

a statistical model. Models, such as the one presented here, should be used in 

clinical trials on the effects of adjuvant treatments in high-risk early cervical cancer 

patients, both to stratify and to include patients. 



Prognostic model for survival in early stage cervical cancer 
 

 
51 

3 

INTRODUCTION 

 
Early-stage cervical cancer has a relatively favorable prognosis and can in most 

patients be controlled by radical surgery or (chemo-)radiotherapy.1,2 Pelvic lymph 

node metastases are the most important risk factor in surgically-treated patients for 

recurrence or failure to survive. Adjuvant therapy is therefore frequently advised 

for this group of patients.3,4 However, approximately 50% of recurrences occur in 

patients without lymph node metastases.5,6 Other pathological risk factors, 

including parametrial extension, tumor-positive surgical margins, tumor size, 

lymph vascular space invasion, and depth of invasion have been identified.  

Traditionally, adjuvant radiotherapy after radical surgery has been used for patients 

with positive lymph nodes, parametrial involvement and/or positive margins, 

although no randomized controlled trial (RCT) has been performed on this subject. 

Recently, concurrent chemotherapy and radiotherapy have been introduced for 

patients with positive lymph nodes on the basis of a RCT.7-9   

Currently, even for patients with negative lymph nodes but poor prognostic tumor 

parameters (like deep stromal invasion, vascular space invasion and large tumor 

diameter) some advocate adjuvant radiotherapy,10-12 while others refute this 

policy.13  

However, there is no consensus on the relative importance of the prognostic 

clinical and pathological factors for the individual patient.13-15  

Comparison of the outcomes in various reported series is difficult, because 

prognostic factors may differ in importance depending on patient selection, the 

definition of prognostic factors, the radicality of the surgery, and the differences in 

guidelines for adjuvant treatment.16,17 Moreover, disease-specific survival (DSS) is 

more relevant than the occurrence of recurrent disease, although most of the 

variables are identified to predict recurrence of disease.   
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The aim of this study is to develop a prognostic model to predict DSS in patients 

treated primarily with radical surgery for early-stage cervical cancer. Moreover, 

high-risk patients who might benefit from additional treatment (such as 

chemotherapy, biological therapy, or hyperthermia) are identified. 

 

MATERIALS AND METHODS 
 
Patients 

Consecutive patients who had surgery for early-stage cervical cancer (FIGO stage 

IA2-IIA) between 1982 and 2007 in the Academic Medical Center (Amsterdam) 

were included. Staging occurred according to the guidelines of the International 

Federations of Gynecology and Obstetrics (FIGO) system, these did not change 

during the inclusion period. Patients referred from foreign countries were excluded, 

since an adequate follow-up was not feasible. Only patients with squamous, 

adenosquamous, or adenocarcinoma were included. All patients were treated with a 

radical hysterectomy and pelvic lymph node dissection according to Wertheim-

Okabayashi; this type of surgery has been described by Samlal et al.5  

The following data were retrieved from the database, patient files, and pathology 

reports: age, FIGO stage, vaginal wall extension, state of surgical margins, cell 

type, differentiation grade, clinical tumor size, lymph node involvement, number of 

positive nodes, parametrial involvement, depth of tumor invasion (in millimeters 

and in fractional thirds), lymph vascular space invasion, adjuvant treatment, and 

follow-up status. If there was no residual tumor after conisation, we could not 

assess depth of invasion in thirds. As all of these tumors had a diameter less than 2 

cm and infiltration of less than 10 mm in the stroma, we included these tumors in 

the group with less than 1/3 depth of infiltration. Pathology until 1992 was 

retrospectively reviewed by an expert gynecologic pathologist, while pathology 

results from 1992 onward were taken from the tumor board notes. 
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Indications for adjuvant radiotherapy were lymph node metastasis, parametrial 

infiltration, tumor-positive surgical margins, or spill during surgery. From 2001, 

patients with more than one risk factor were offered concurrent chemotherapy and 

radiotherapy. Risk factors in this respect were adenocarcinoma, lymph node 

metastases, and parametrial infiltration. All patients were attending the outpatient 

clinic for follow-up visits. Routine follow-up was continued up to five years. At 

each visit, patients were asked about complaints and gynecological examination 

was performed. When there was a clinical suspicion of recurrent disease, 

diagnostic tests such as MRI or CT-scan, serum tumor marker(s), and/or biopsy 

were performed.  

The primary endpoint in this study was DSS, defined as the time to death related to 

cervical cancer.  

 

Statistical analysis 

The aim of the analysis was to study the associations between the prognostic 

variables and the DSS. Missing data of the prognostic variables were imputed 

(‘filled in’), because deleting them would lead to a loss of statistical power and 

potentially biased results.18-20 We generated a single imputed data set, using the 

first step of the ‘aRegImpute’ multiple imputation function in Splus6.0.21 This is an 

efficient implementation of Bayesian multiple imputation.22 

The linearity of the continuous variables tumor diameter, depth of tumor invasion, 

and age was assessed using spline functions.23 Non-linear associations were 

redefined, based on these spline functions. Survival rates were estimated by the 

Kaplan-Meier method.24 Patients were censored at the date of last visit or at the 

time of death not related to the cervical cancer. Univariable and multivariable 

regression analyses were performed. For the multivariable Cox proportional hazard 

regression analysis, a stepwise backwards selection procedure was used.25,26 As the 

incorrect exclusion of a factor would be more deleterious than including too many 
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factors, all prognostic variables with a significance level up to 30% were included 

in the univariable analysis.27 

Internal validation was performed by the bootstrap method, in which new data sets 

are created by random drawing from the sample with replacement.26,28,29 In each of 

these new data sets (n=200), multivariable regression analyses were performed. By 

analyzing the difference of the prognostic models, a shrinkage factor was 

calculated to estimate the overfit of the created model; the model was corrected 

accordingly. 26,30 

Calibration of the model was assessed by comparing the predicted DSS and the 

observed DSS at 5-year follow-up. The point estimates of the predicted and 

observed 5-year survival in the subgroups were graphically depicted. The 

calibration plot allows for a visual assessment of the performance of the model. In 

case of a perfect calibration, all predictions and observations would be located on 

the line of equality (X=Y), and the slope would be 1.  

To evaluate the discriminative capacity of the prognostic model, the area under the 

receiver operating characteristic (ROC) curve was calculated.31 We used the state 

of disease at the last date of follow-up or the time of disease-related death, in 

relation to the predicted survival at this time. Sensitivity was defined as the fraction 

of correctly predicted surviving patients, whereas specificity was defined as the 

fraction of patients who died of disease which was predicted correctly. Next, the 

discriminative capacity of the prognostic model was calculated at 5-year follow-up. 

For this, we used the state of disease of the patients at 4.5 to 5 years follow-up in 

relation to the predicted survival at 5 years.  

 

Score chart 

The model produced is the most reliable one to predict DSS at different times of 

follow-up. However, because this model may be too complicated for daily practice, 

we converted the parameters from the logistic Cox model to a simple additive score 
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chart, which predicts the DSS at 5-year follow-up.28 First, the continuous factor 

tumor size was divided into subgroups based on the spline function.23 The 

continuous factor ‘depth of tumor invasion’ was categorized according to 

conventionally used fractional thirds. Subsequently, the multivariable Cox 

proportional hazard regression analysis was repeated. The regression coefficients 

were corrected for the shrinkage factor and divided through the smallest coefficient 

to obtain round numbers in the score chart.26,30  

Subsequently, the predicted DSS was calculated from the model and the observed 

DSS. We calibrated this clinical prediction rule based on the score chart and 

evaluated the discriminative capacity by calculating the area under the ROC curve. 

A subdivision into four groups was made; a low-risk group with a predicted DSS of 

more than 95%, an intermediate-risk group with a predicted DSS from 85-95%, a 

high-risk group with a predicted DSS from 70-85%, and a very-high-risk group 

with a predicted DSS of less than 70%. 

 

Performance of the score chart in our patients 

Although the score chart has only been validated internally, we looked at the 

performance of the score chart in our patients to show the clinical relevance. In the 

risk groups, the adjuvant therapy that was given was analyzed in relation to 

recurrent disease.   

 
RESULTS 
 
Patients 

From 1982 to 2007, 768 patients surgically treated for early-stage cervical cancer 

were registered in the database. In total, 45 patients were excluded because follow-

up was not feasible, and 13 patients with a small cell carcinoma or a sarcoma were 

excluded because tumor behavior and treatment strategy differed substantially. 

Therefore, the study group consisted of 710 patients.  
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Table 1. Characteristics of the study population  
 
  Before imputation After imputation 

Characteristics   Patients, n % Patients, n % 
Age (years) Median 41 16-77ª Unchanged  
Follow-up (months) Median 62 9-127 ª Unchanged  
FIGO stage IA2 3 1% Unchanged  
 IB1 534 75%   
 IB2 96 13%   
 IIA 77 11%   
Histology SCC 527 74% Unchanged  
 AC 155 22%   
 ASC 30 4%   
Differentiation grade Well 43 6% 50 7% 
 Moderate 261 37% 314 44% 
 Poor 305 43% 346 49% 
 Unknown 101 14%   
Tumor diameter (mm) Median 30 8-56ª 30 8-60ª 
 Unknown 53 7%   
Depth of invasion (mm) Median 9 3-20ª 9 3-20ª 
 Unknown 77 11%   
Stromal invasion <1/3 238 34% 245 35% 
 1/3-2/3 143 20% 151 21% 
 >2/3 307 43% 314 44% 
 Unknown 22 3%   
Vaginal wall extension Yes 77 11% Unchanged  
 No 633 89%   
Parametrial extension Yes 123 17% Unchanged  
 No 587 83%   
LNM Yes 132 19% Unchanged  
 No 578 81%   
LVSI Yes 285 40% Unchanged  
 No 425 60%   
Surgical margins/spill Free 686 97% Unchanged  
 Dysplasia 7 1%   
 Not free˚  17 2%   
Adjuvant treatment RT (+/- CT) 217 31% Unchanged  

ª 95% CI. ˚ Tumor down to/close to the surgical margins. SCC = squamous cell carcinoma; 
AC = adenocarcinoma; ASC = adenosquamous cell carcinoma; LNM = lymph node 
metastasis; LVSI = lymph vascular space invasion; RT = radiotherapy; CT = 
chemotherapy 
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As each patient had 11 variables, there were 7810 data points. In total, 253 (3.2%) 

data points were missing and subsequently imputed. Table 1 gives a summary of 

the patient’s characteristics. The mean age was 41 (range 16-77) years. The mean 

follow-up was 62 (range 9-127) months. Most patients had clinical FIGO stage IB 

(88%) and squamous cell carcinoma (74%). Three patients with stage IA2 were 

treated with radical surgery; two because of lymph vascular space invasion and one 

because the surgical margins of the exconisation were dubious. Lymph node 

metastases were present in 19% of patients, whereas 17% had parametrial invasion 

and 40% lymph vascular space invasion. A total of 217 patients (31%) received 

adjuvant treatment and one patient received neoadjuvant chemotherapy before 

surgery.  

 

Statistical analysis 

Overall, the 5-year DSS was 92%. The Kaplan Meier curves for DSS stratified by 

FIGO stage are shown in figure 1.  

 

Figure 1. Kaplan Meier curves for DSS stratified by FIGO stage. 
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For stage IB1, IB2 and IIA, the 5-year DSS rates were 94%, 85% and 89%, 

respectively. Both age and tumor size were linearly associated with DSS. For depth 

of invasion, a linear association was only found for values up to 10 mm, therefore 

all measurements deeper than 10 mm were treated as equivalent to 10 mm (figure 

2).  

 

Figure 2. Spline functions. 

  
A: Visualizes the association between the continuous variable depth of invasion and 

disease-specific survival. B: Visualizes the association between the continuous variable 

tumor diameter and disease-specific survival. 

 

Table 2 shows the results of the univariable and multivariable analyses. Tumor 

size, histological type, presence of lymph node metastasis, depth of stromal 

invasion (mm), lymph vascular space invasion and parametrial extension were all 

independently associated with DSS.  
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Internal validation by bootstrapping produced a shrinkage factor of 0.91, which 

corresponds to 9% overfit of the model. The DSS at time x (Tx) (after correction 

by the shrinkage factor) can be calculated from the multivariable model with the 

formula: 

 
)))*08.1()*85.0()*24.0()*2.1()*46.0()*6.1()*02.0((91.0)(0exp()()( PMILVSIDILNMASCACTDtxbetatxvalbasicsurvitxDSS +++++++=  

 

The formula to predict the 5-year DSS is: 

 
)))*08.1()*85.0()*24.0()*2.1()*46.0()*6.1()*02.0((91.05.3exp(97.05 PMILVSIDILNMASCACTDyrsDSS +++++++−=  

 

The association between the estimated and observed DSS was good (data not 

published). The prognostic model had an area under the ROC curve of 0.73 (95% 

CI 0.66-0.81). The area under the ROC curve for the prediction of the 5-year DSS 

was 0.85 (95% CI 0.79-0.92). 

 

Score chart 

For the score chart the tumor diameter was divided into three subgroups based on 

the spline function (< 20 mm, 20-60 mm, and ≥ 60 mm). For the depth of invasion 

we used the fractional thirds. Next, we made a new model for the 5-year DSS and 

corrected the regression coefficients (ß) using the shrinkage factor (data not 

published). The association between the predicted DSS, as calculated from our 

score chart, and the observed DSS was good, meaning that the 95% error bars of 

the observed DSS crossed the line of equality. The area under the ROC curve was 

0.85 (95% CI 0.79-0.92), indicating a good discriminative capacity (figure 3).  
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Table 2. Results of the univariable and multivariable regression analysis. 
 

    Univariable analysis Multivariable analysis 

    HR 95% CI P-value ß* HR 95% CI P-value 

Age Years 1.0 0.96-1.02 0.40     

Histological type SCC Ref   Ref    
 AC 2.7 1.5-4.9   0.001 1.6 4.8 2.6-9.1 <0.001 
 ASC 2.8 1.0-8.2 0.05 0.46 1.6 0.55-4.6 0.40 
Differentiation grade Well Ref       
 Moderate 1.6 0.39-7.1 0.49     
 Poor 2.0 0.49-8.9 0.33     
Tumor diameter mm 1.03 1.02-1.05 <0.001 0.02 1.02 1.0-1.04 0.05 
Depth of invasionª  mm 1.6 1.3-2.0 <0.001 0.24 1.3 1.01-1.6 0.04 
Stromal invasion <1/3 Ref       
 1/3-2/3 3.4 0.89-13 0.07     
 >2/3 9.9 3.1-32 <0.001     
Vaginal wall extension Macroscopic 1.5 0.69-3.1 0.31     
Parametrial extension Present  5.6 3.2-9.6 <0.001 1.08 3.0 1.6-5.4 <0.001 
LNM Present 7.3 4.1-13 <0.001 1.2 3.3 1.8-6.1 <0.001 
LVSI Present 3.4 1.9-6.1 <0.001 0.85 2.3 1.2-4.5 0.01 
Surgical margins/Spill Positive  0.93 0.56-1.5 0.77     

 
ß = regression coefficient; HR = hazard ratio; CI = confidence interval, SCC = squamous 
cell carcinoma; AC = adenocarcinoma; ASC = adenosquamous cell carcinoma; LNM = 
lymph node metastasis; LVSI = lymph vascular space invasion; ª Per mm up to 10 mm 
linear, 10 mm or more equals 10. 
 

)))*08.1()*85.0()*24.0()*2.1()*46.0()*6.1()*02.0((91.0)(0exp()()( PMILVSIDILNMASCACTDtxbetatxvalbasicsurvitxDSS +++++++=  
 
*The 5-year disease-specific survival (DSS) can be calculated from the multivariable model 
with the formula:  
 

)))*08.1()*85.0()*24.0()*2.1()*46.0()*6.1()*02.0((91.05.3exp(97.05 PMILVSIDILNMASCACTDyrsDSS +++++++−=  
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Figure 3. Receiver operating characteristic (ROC) curve of the score chart for 

the prediction of disease-specific survival at 5-years of follow-up. AUC=0.85 

(95% CI 0.78-0.92)  

 
Table 3 shows the score chart for estimation of the probability of 5-year DSS after 

surgically-based treatment. The sum score for a patient can range from 0 (best 

prognosis) to 19 (worst prognosis).  

 

Table 3. Score chart for estimation of the probability of disease-specific 
survival.  
Characteristic    Scores Sum Score 
Histology AC 4 … 
 ASC 1 … 
Tumor diameter (mm) 20-60  1 … 
 ≥ 60  4 … 
LNM Present 3 … 
Parametrial extension Present 3 … 
LVSI Present 2 … 
Depth of invasion  1/3-2/3 1 … 
 ≥ 2/3 3 … 
Sum score (add all) Maximum 19 ……. 
AC: adenocarcinoma; ASC: adenosquamous cell carcinoma; LNM: 

lymph node metastasis; LVSI: lymph vascular space invasion. 
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The relation between the sum score and the estimated 5-year DSS is depicted in 

figure 4. Table 4 shows the grouping of risk into 4 risk categories with the 

correlated predicted DSS. 

 

Figure 4. Probability of 5-year disease-specific survival (DSS) by prognostic 

sum score. 

 
 

Performance of the score chart in our patients 

Table 4 shows the adjuvant therapy in relation to the rate and location of 

recurrences in our population.  

In the low-risk group 8% received adjuvant treatment; none of these patients 

showed recurrent disease. Of the patients without adjuvant treatment 4% developed 

a recurrence; 2% were solely local. The 5-year DSS in this group without adjuvant 

treatment was 98%.  

In the intermediate-risk group 44 patients (36%) received no adjuvant treatment. 

Seven patients (16%) had recurrent disease; the 5-year DSS was 97%.  

Of the 12% of patients in the high-risk group who did not receive adjuvant 

treatment, 4 patients (40%) had recurrent disease, compared to 20% in the group 
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receiving adjuvant treatment. The 5-year DSS was higher in the patients receiving 

adjuvant treatment, i.e. 76% and 78% in the radiotherapy and chemoradiation 

group, respectively, compared to 65% in patients without adjuvant treatment.  

All patients in the very-high-risk group received adjuvant treatment; nevertheless, 

the recurrence rate was high (58%). The 5-year DSS was not reduced by adding 

chemotherapy to the radiotherapy in this group. 

 

Table 4.  Grouping of risk and predicted DSS with the given therapy with rate 

and location of recurrent disease in our (AMC) patient group based on the 

prognostic risk group. 

 

RISK GROUPS AMC PATIENTS 

Risk 
group 

Sum 
score 

Predicted 
DSS 

n 

Adjuvant 
Therapy 5-yr 

DSS 

Recurrences 

  n 
Tot
al % Local Distant Both Unknown 

 
Low 

  

0 
through 

6 

 
>95%  

475 
  

None* 439 98 17 4 10 4 2 1 
RT 33 100 - 0 - - - - 

CRT 3 100 - 0 - - - - 
 
Inter 
mediate 

  

7 
through 

9 

 
85%-95%  

123 
  

None  44 97 7 16 4 1 1 1 
RT 72 94 7 10 2 4 1 - 

CRT 7 83 1 14 - 1 - - 

 
High  

  

10 
through 

12 

 
65%-85%  

86 
  

None  10 65 4 40 2 1 - 1 
RT 48 76 13 27 6 6 - 1 

CRT 28 78 4 14 - 4 - - 
 

Very  
high 

  

13 
through 

19 

 
<65%  

26 
  

None  0 0 - 0 - - - - 
RT 15 31 10 67 3 5 2 - 

CRT 11 31 5 45 - 3 2 - 
*including 1 patient with neoadjuvant chemotherapy. DSS: disease-specific survival. AMC: 

Academic Medical Center, Amsterdam. RT: radiotherapy. CRT: chemoradiation. 

  

DISCUSSION 
This study presents a prognostic model for surgically-treated early-stage cervical 

cancer patients predicting the DSS. Overall, the 5-year DSS was 92%. Tumor 
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diameter, histological type, lymph node metastasis, depth of stromal invasion, 

lymph vascular space invasion, and parametrial extension were independently 

associated with DSS. All these factors were included in the prognostic model. The 

performance of the derived clinical score chart, predicting 5-year DSS, was good 

with an accurate calibration and a good discriminative capacity.  

 

The present study has some limitations. First, because cervical cancer has a low 

incidence, the time period in which the cohort of patients was collected was 25 

years. However, during the study period, the surgical technique and indications for 

adjuvant treatment were uniform in our oncology center, except for the described 

change of adding concomitant chemotherapy to the radiotherapy. Second, in the 

ideal situation the total population used to develop the prognostic model should 

receive the same treatment. In general, adjuvant treatment will favor survival and, 

therefore, a subgroup of our patients received adjuvant treatment.9-11 One can argue 

that some of the prognostic factors used in the model were already used to indicate 

adjuvant therapy and may have had more influence on survival if no adjuvant 

therapy was applied. However, all the factors in the model remained independent 

predictors of DSS, despite extensive surgery and adjuvant radiotherapy. Third, 

early-stage cervical cancer has a good prognosis, i.e. 92% DSS in our group. 

Because of the low number of events, the number of patients had to be large to 

obtain reliable results.  

 

A strength of this study is that factors in the prognostic model were included 

according to their weight given in the multivariable analysis. This model enables to 

give a better individual prediction of the risk of disease-specific death after radical 

surgery, with or without adjuvant treatment, at different times of follow-up.  

The subtracted clinical score chart still uses all the prognostic factors. However, 

DSS is predicted only at 5-years follow-up. 
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One has to bear in mind that this model was constructed in a group of patients 

treated in a single hospital. External validation is important since internal 

validation is known to overestimate the performance of models.32-34 Therefore, 

validation in an independent group of patients should be performed. However, 

being the best alternative available we used internal validation, which in other 

populations showed an estimated overfit of 9%, and corrected the model based on 

this overfit. 

 

In the Dutch guidelines, adjuvant radiotherapy is advocated in case of lymph node 

metastasis, parametrial involvement, or positive surgical margins. 

(www.oncoline.nl) In the present study, all patients with these conditions received 

radiotherapy. Positive surgical margins were not associated with survival in the 

present study, probably because all these patients received adjuvant treatment and 

this feature was seen in only 2% of our patients. One of the most commonly used 

prognostic models in early- stage cervical cancer is the Delgado model, later 

adapted by Sedlis et al.11,15,16 These models were developed only for patients with 

squamous cell type of cervical cancer. Our model shows that adenocarcinoma has 

an important impact on survival (hazard ratio 4.4). Rotman et al. reported that 

adjuvant radiotherapy appeared to be particularly beneficial for patients with 

adenocarcinoma or adenosquamous carcinoma.10 Peters et al. also showed a poorer 

prognosis for adenocarcinomas or adenosquamous carcinomas and suggested that 

these patients might benefit more from adjuvant treatment than patients with 

squamous cell carcinoma.9,10 However, neither the Sedlis criteria nor the Dutch 

guideline used this prognostic factor to indicate adjuvant treatment.  

 

Addition of chemotherapy to radiotherapy enhances survival in cervical cancer 

patients.7-9 In our population, the overall DSS is good with the current 

(conservative) treatment strategies (92%). It remains unclear which of the early-

http://www.oncoline.nl/
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stage cervical cancer patients will benefit from adjuvant chemotherapy 

concomitant with radiotherapy.35 

The percentage of recurrences in the intermediate-risk group did not differ between 

patients treated with adjuvant radiotherapy or patients with concomitant 

chemotherapy. The significance of the lower 5-year DSS in the latter group is not 

clear, because this involved only 7 patients. In the high and very-high-risk group 

the recurrence rate was lower in the patients treated with adjuvant chemoradiation 

compared to adjuvant radiotherapy alone, and this difference was even greater 

compared to no adjuvant treatment at all. The gain seems to be a better local 

control of the disease. However, no benefit of concomitant chemotherapy is seen in 

the 5-year DSS.  

Until further clinical studies have shown a better approach, we recommend 

adjuvant treatment for patients in the high and very-high-risk group (sum score 

≥10). However, new (adjuvant) treatment strategies are urgently needed, particular 

treatments that lower the risk of distant recurrences. 

Based on the clinical score chart, recommending a change in treatment strategies 

for the low and intermediate-risk group remains difficult, since it is unknown 

whether the good prognosis is in fact due to the treatment (radical surgery with or 

without adjuvant (chemo-)radiotherapy). Clinical trials are needed to establish 

whether reducing the indications for adjuvant treatment in cervical cancer will have 

some impact on survival. 

 

In conclusion, tumor diameter, histological type, presence of lymph node 

metastasis, depth of stromal invasion, lymph vascular space invasion and 

parametrial extension were independently associated with disease-specific survival. 

Based on these factors, we developed a simple prognostic model that accurately 

identifies risk groups. Models such as the one presented here should be used in 
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RCTs on the effects of adjuvant treatments in high-risk early cervical cancer 

patients, both to stratify and to select patients.   
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