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ABSTRACT 
 
 

Objective. Radical surgery and (chemo)radiotherapy are both successful treatment 

modalities for bulky early stage cervical cancer. The aim of this study is to assess 

the results of radical surgery for these patients in terms of recurrence patterns and 

survival. 

Methods. Between 1984 and June 2010, 129 patients who underwent a radical 

hysterectomy with pelvic lymphadenectomy for stage IB2/IIA2 cervical cancer 

were included. Disease specific survival (DSS) was measured using a Kaplan 

Meier method and uni- and multivariate regression analysis were performed to 

determine prognostic factors associated with survival.   

Results. Five year DSS was 84%. Fifty percent of the patients received adjuvant 

treatment. Histology, differentiation grade, tumor diameter, parametrial 

involvement, presence of lymph node metastasis and tumor positive surgical 

margins was associated with DSS.  

Conclusions.  In the context of current knowledge about survival and side effects 

of various treatments for early stage bulky cervical cancer, radical surgery is a 

good treatment option in these patients. Systemic adjuvant treatment for a high-risk 

subgroup must be further explored.   
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INTRODUCTION 
 
In early stage (IB-IIA) cervical cancer, radical hysterectomy with pelvic lymph 

node dissection and primary (chemo) radiotherapy are equally effective treatment 

modalities with 5-year survival rates between 83% and 91%.1-3 There is an ongoing 

discussion about the primary treatment in a subgroup of patients with bulky early 

stage cervical cancer. In the only RCT with a subgroup analysis of stage IB1 and 

IB2, there was no difference in survival between radiotherapy and surgery for both 

subgroups, although stage IB2 patients in the radiotherapy arm had more loco 

regional recurrences.3 In a recent publication of the SEER data, patients undergoing 

surgery as initial treatment had improved outcomes compared to chemoradiation.4 

An important point against primary surgery in bulky cervical cancer is the fact that 

many stage IB2 patients have unfavorable prognostic factors necessitating the need 

for adjuvant (chemo) radiotherapy in 30% to 84% of patients, resulting in increased 

morbidity for these patients.3,5,6 Some use this argument to advocate primary 

(chemo) radiotherapy for all patients with stage IB2.3,7 Unfortunately there are not 

many data comparing the short term and long term morbidity of patients treated by 

radical hysterectomy, followed by radiotherapy for a select group of high risk stage 

IB2 patients, and patients treated by primary (chemo) radiotherapy.  

Although some find morbidity to be higher in the surgical group3, others refute 

this5  while quality of life did not differ in yet another study8.  

The aim of this study was to assess the results of radical surgery for patients with 

stage IB2/IIA2 cervical cancer in terms of recurrence patterns and survival. 

 
MATERIALS AND METHODS 
 
Patients 

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

IB2-IIA2) between 1984 and June 2010 in the Academic Medical Center 

(Amsterdam) were included. Surgery was standard treatment for early stage 
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cervical cancer. Only when comorbidity or age lead to a poor performance status 

primary radiotherapy was treatment of choice. Staging occurred according to the 

guidelines of the International Federations of Gynaecology and Obstetrics (FIGO) 

system9, in 1994 stage IB was divided into IB1 and IB2.10 Only patients with 

squamous cell carcinoma, adenosquamous, or adenocarcinoma were included. 

Patients who received neoadjuvant therapy were excluded from the study. Patients 

referred from foreign countries were excluded because an adequate follow-up was 

not feasible. All patients had a radical hysterectomy and pelvic lymph node 

dissection according to Wertheim-Okabayashi.11  

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

reports: Age, FIGO stage, clinical tumor diameter, histology, differentiation grade, 

lymph-vascular space invasion (LVSI), depth of stromal invasion, parametrial 

involvement, lymph node metastasis, state of vaginal resection margin, adjuvant 

therapy, and follow up status. Indications for adjuvant radiotherapy were lymph 

node metastasis, parametrial involvement, tumor positive surgical margins, or spill 

during surgery. Adjuvant pelvic radiotherapy consisted of 46 Gy delivered via a 

four-field box technique, brachytherapy was accomplished using an intravaginal 

cylinder, delivering a dose of 10 Gy. Patients with common iliac or para-aortic 

lymph node involvement received an extended ‘chimney’ field radiation. From 

2001, patients with more than one risk factor were offered concurrent 

chemotherapy (cisplatin 40 mg/m2/week) and radiotherapy. Risk factors in this 

respect were adenocarcinoma, lymph node metastases, and parametrial 

involvement. 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.  
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Statistical analysis 

The primary endpoint in this study was disease specific survival (DSS), defined as 

the time to death related to cervical cancer. Missing data of prognostic variables 

were imputed (filled in), because deleting them would lead to a loss of statistical 

power and potentially biased results.12,13 We generated a single imputed data set. 

The linearity of the continuous variables tumor diameter and age was assessed 

using spline functions.14 Nonlinear associations were redefined, based on these 

spline functions. Survival rates were calculated using the Kaplan-Meier method.15 

Patients were censored at the date of last visit or at the time of death not related to 

the cervical cancer. Univariate and multivariate regression analyses were 

performed. For the multivariate Cox proportional hazard regression analysis, a 

stepwise backward selection procedure was used.16 As incorrect exclusion of a 

factor would be more deleterious than including too many factors, all prognostic 

variables with a significance level up to 30% were included in the multivariate 

analysis.  

 

Follow-up of patients 

Differences in recurrence rate and site of recurrence between patients who were 

treated with surgery only and patients who needed adjuvant treatment were 

analyzed. Recurrences were defined as local, when they were limited to the pelvic 

region.  
 

RESULTS 
Patients 

From 1984 to 2009, 159 patients surgically treated for a stage IB2 or IIA2, were 

registered in the database. Thirty patients were excluded. Ineligibility was due to 

unknown tumor diameter in four stage IIA patients, wrong cell type in six and no 

follow up feasible in 20 cases. The studied group consisted of 129 patients. As each 
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patient had 10 variables, there were 1290 data points. In total, 25 (1.9%) data 

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

patient’s characteristics. The mean age at diagnosis was 41 (range 16-76) years; 

most patients (76%) had clinical stage IB2 cervical cancer and were squamous cell 

carcinomas (73%). The median tumor diameter was 50 mm (range 41-100 mm), 

pelvic lymph node metastasis were present in 47/129 patients (36%). The median 

follow-up was 63 (range 3-258) months. One patient died of intercurrent disease 

within 5 years of follow-up. Adjuvant radiotherapy was indicated in 65 (50%) 

patients; 47 (36%) of those received radiotherapy alone and 18 (14%) received 

concurrent chemotherapy.  

Twenty-eight (22%) patients developed recurrent disease. Median time to 

recurrence was 14 months (range 4-124 months). Table 2 shows the relation 

between adjuvant treatment and the rate and location of recurrences. In the surgery 

only group, most recurrences were local (9%). Whereas, in the adjuvant treatment 

group most recurrences involved distant recurrent disease (21%). 

 

Survival 

The 5-year DSS, OS and RFS were 84%, 83% and 82% respectively. For the group 

without and with adjuvant therapy, the 5-year DSS were 95% and 73% 

respectively. Both age and tumor size, were linearly associated with DSS. We 

combined the groups with well and moderate differentiation grade and with less 

than 1/3 and 1/3-2/3 stromal invasion, because these groups were too small to 

analyze separately. 



Radical surgery in stage IB2/IIA2 cervical cancer 
 

 
99 

5 

Table 1. Characteristics of the study population. 
     
  Before imputation After imputation 
Characteristics   Patients, n % Patients, n % 
Age Years  4176-16 ٭ª Unchanged  
Follow-up Months  63258-3 ٭ª Unchanged  
FIGO stage IB2 98 76   
 IIA 31 24   
Histology SCC 94 73 Unchanged  
 AC + ASC 35 27   
Differentiation grade Well 6 5 6 5 
 Moderate 45 35 48 37 
 Poor 67 52 75 58 
 Unknown 11 8   
Tumor diameter  Millimeters  50* 41-100ª 50* 41-100ª 
Stromal invasion <1/3 10 8 10 8 
 1/3-2/3 18 14 19 15 
 >2/3 100 78 10 78 
 Unknown 1 1   
Vaginal wall extension No 98 76 Unchanged  
 Yes 31 24   
Parametrial involvement No 96 74 Unchanged  
 Yes 33 26   
Lymph node metastasis No 82 64 Unchanged  
 Yes 47 36   
LVSI No 70 54 Unchanged  
 Yes 59 46   
Surgical margins/spill No 123 95 Unchanged  
 Yes 6 5   
Adjuvant treatment No 64 50 Unchanged  
 RT 47 36   
 RT + CT 18 14   

*Median, ª Range, 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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Table 2.  Given therapy with the observed DSS and rate and location of 
recurrent disease. 
 N 5 year DSS Recurrence Local Distant Both 
Surgery 64 95% 10 (16%) 6 (9%) 3 (5%) 1 (2%) 

   4 DOD 2 DOD 1 DOD 
   2 NED 1 AWD  

Surgery + 
adjuvant therapy 

65 73% 18 (28%) 4 (6%) 10 (15%) 4 (6%) 
   4 DOD 9 DOD 4 DOD 
    1 NED  

N: number of patients; DSS: disease specific survival; DOD: dead of disease; NED:  
no evidence of disease; AWD: alive with disease 
 
Table 3 shows the results of the univariate and the multivariate analyses. 

Adeno(squamous)cell carcinoma, poor differentiation grade, increasing tumor 

diameter, parametrial involvement, lymph node metastasis, and tumor positive 

surgical margins or spill were all associated with poor DSS.  

 

Table 3: Results of the univariate and multivariate regression analysis (DSS). 

    Univariate analysis Multivariate analysis 
    HR 95% CI P HR 95% CI     P   
Age Years 1.0 1.0-1.1 0.386    
Histology SCC       
 AC/ASC 2.2 0.9-5.0 0.067 2.8 1.2-6.9 0.023 
Differentiation grade Well/moderate       
 Poor 2.2 0.9-5.6 0.095 2.0 0.7-5.3 0.173 
Tumor diameter  mm 1.0 1.0-1.1 0.033 1.1 1.0-1.1 0.002 
Stromal invasion ≤ 2/3       
 > 2/3 1.9 0.6-6.3 0.306    
Vaginal wall extension Macroscopic 0.9 0.4-2.5 0.858    
Parametrial involvement Present 6.3 2.7-15 0.000 6.5 2.5-16 0.000 
LNM Present 3.8 1.6-8.9 0.003 2.2 0.9-5.8 0.095 
LVSI Present 1.9 0.8-4.4 0.129    
Surgical margins/spill Present 2.6 0.6-11 0.205 2.8 0.6-14 0.195 
SCC: squamous cell carcinoma; AC: adenocarcinoma; ASC: adenosquamous cell carcinoma; 
LNM: lymph node metastasis; LVSI: lymph vascular space invasion; HR: hazard ratio; CI: 
confidence interval. 
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DISCUSSION 
 
Our results with primary surgical treatment, i.e. radical hysterectomy and pelvic 

lymph node dissection according to Wertheim-Okabayashi, resulted in a disease 

specific survival rate of 84% and a local recurrence rate of 8%, while 50% of 

patients had adjuvant radiotherapy. 

Multivariate regression analysis showed that adeno (squamous) histology, tumor 

diameter and parametrial involvement were independently associated with DSS.  

 

Prognostic factors in this bulky cervical cancer group were slightly different then 

reported in our previous study, where we analyzed prognostic factors for the total 

group of stage IB/IIA patients.17 Lymph vascular space invasion was not an 

independent factor in the current study. An explanation can be that 70% of patients 

with LVSI received adjuvant treatment.  

 

In a recent publication of the SEER data initial surgery was compared with primary 

chemoradiation and a survival benefit for the surgery group was found.4 Although 

our collated literature data (table 4) also show a trend in better survival for the 

primary surgery group, the only randomized trial, comparing surgery with radiation 

for the total group of stage IB patients, showed no difference in survival in the 

subgroup analysis of patients with stage IB2.3  

However, there are some flaws in the comparison of these literature data. Half of 

the studies include patients with a tumor diameter of 4 cm or more while the 

official definition of bulky cervical cancer is a tumor with a diameter >4 cm. This 

results in a favorable selection of the former group.3-6,18-21 There are also 

differences in the frequency of positive lymph nodes and/or parametrial 

involvement. Taking into account that our data only include patients with a tumor 

diameter >4 cm and show a relatively high rate of positive lymph nodes and  
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Table 4. Collected literature data of early stage bulky cervical cancer 
      Survival 5 year Recurrence 

Author N TD LNM PMI 
Adjuvant 
Therapy 

OS DFS Local Distant/ Both 

   % % % % %   
SURGERY BASED TREATMENT 
Rettenmaier 18 92 ≥ 4cm 21 15 35 79 na na na 
1989          
Landoni3  55 > 4cm 31 35 84 70 63 11 (20%) 8 (15%) 
1997          
Yessaian 6 58 > 4cm 28 9 60 62 na 15 (26%) 5 (9%) 
2004          
Havrilesky 5 72 ≥ 4cm 17 17 31 72 63 17 (24%) 6 (8%) 
2004          
Park 19 162 > 4cm 36 27 63 82 74 na na 
2011          
Kim 20 28 ≥ 4cm 36 4 43 82 na 8 (29%) 2 (7%) 
2011          
Rungruang4 401 > 4cm 0 na 59 83* 87* na na 
2012          
Hacker29 93 na 45 16 80 81 77 8 (9%) 15 (16%) 
2013          
Present study 129 > 4cm 36 26 50 83 82 10 (8%) 18 (14%) 
2013          
RADIATION BASED TREATMENT 
Landoni3 54 > 4cm    72 57 16 (30%) 7 (13%) 
1997          
Keys21 124 ≥ 4cm    62 53 36 (29%) 19 (15%) 
2003          
Stehman30 186 ≥ 4cm   RT+UE 60ª 64ª 39 (21%) 33 (18%) 
2007 183 ≥ 4cm   RT+CT+UE 71ª 72ª 16 (9%) 25 (13%) 
Kim20  35 ≥ 4cm    76 na 5 (14%) 3 (9%) 
2011          
Rungruang4 369 ≥ 4cm    63* 73* na na 
2012          

* Extracted from survival plot. ª Survival 6 year. N: number of patients; TD: tumor 

diameter; LNM: lymph node metastasis; PMI: parametrial involvement; OS: overall 

survival; DFS: disease free survival; na: not assessable.  
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parametrial infiltration, the loco regional recurrence rate is low (8%), compared to 

others (14% to 30%).3,5,6,20,21 This might be explained by the more radical surgery 

performed in our institute (Okabayashi variant of the Wertheim radical 

hysterectomy).  

Radical surgery and primary radiotherapy differ in their associated, early and late, 

morbidity and complications. An advantage of surgical management in this 

relatively young group of patients is that ovarian function can be preserved and 

shortening and fibrosis of the vagina can be limited. It also enables an accurate 

pathological staging. The side effects of surgery, like micturition problems and 

constipation, should be weighed against these advantages.22,23  

An often-mentioned disadvantage of initial surgery is the high rate, up to 84%, of 

adjuvant treatment, leading to dual morbidity. Havrilesky et al reported 31% 

adjuvant radiotherapy after primary surgery for bulky stage cervical cancer, but 

treated a group with prognostic more favorable tumors.5 Landoni performed a 

randomized trial in which patients with early stage cervical cancer were 

randomized between surgery and radiotherapy as primary treatment.3 Adjuvant 

radiotherapy was given in 84% of the patients with tumors larger than 4 cm. We 

reported adjuvant treatment in 50% of our patients. This low rate compared to 

literature might be explained by the fact that our radiotherapy indications are 

stricter than the Sedlis criteria used in many other centers.24 25 

Proponents of primary (chemo) radiation for stage IB2 cervix cancer argue that, 

with similar survival, morbidity is most likely lower than after surgery and 

adjuvant radiotherapy in many of the patients.3,26-28  

Indeed Landoni and co-workers reported a higher G2 and G3 complication rate in 

operated patients compared to primary radiotherapy in a randomized trial.3  

However, only short-term morbidity was analyzed, while in general morbidity after 

surgery is high in the short term but decreases over time, while after radiotherapy 

there is a cumulative increase in side effects in the years after the primary 
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treatment. To compare morbidity between radiotherapy and surgery both short term 

and long-term morbidity and quality of life must be analyzed and compared. 

In recent publications of long-term pelvic floor symptoms in cervical cancer, 

patients treated with initial (chemo)radiation reported most adverse effects, 

especially fecal incontinence was present in a considerable number of patients.22 

However, there is the possibility of a selection bias in these retrospective studies in 

favor of surgically treated patients (lower age, lower stage of disease). Therefore 

randomized prospective trials concerning long-term morbidity are needed to solve 

this issue. Hopefully, the on-going EORTC trial 55994, comparing concomitant 

radiotherapy and chemotherapy with neo-adjuvant chemotherapy followed by 

surgery in stage IB2-IIb cervical cancer will help regarding this morbidity issue 

because also quality of live is analyzed in that study. 

   

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

incidence, the time period in which the cohort of patients was collected over a long 

26 years time period. And second, as surgery is the standard therapy for these 

patients in our institute, we can only compare our results with results from the 

literature regarding primary (chemo)radiotherapy.  

Strength of this study is that we describe a large homogeneous group of patients 

who were prospectively recorded in our database with common prognostic factors.  

Also the surgical technique and indications for adjuvant treatment were uniform, 

except for the described change of adding concomitant chemotherapy to the 

radiotherapy.  

 

In conclusion, the favorable survival data after the Wertheim/Okabayashi radical 

hysterectomy for stage IB2/IIA2 cervix cancer and the possibility to preserve 

ovarian function in at least 50% of the patients with a mean age of 41 years 

warrants the choice of primary radical hysterectomy as the management of first 
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choice for bulky early stage cervical cancer. Systemic adjuvant treatment for a 

high-risk subgroup must be further explored.   
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