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Abstract
Objective To determine prevalence of and experienced distress from pelvic floor symptoms 

in cervical cancer survivors (CCS).

Methods For this cross-sectional matched cohort study we matched CCS, treated in the 

Academic Medical Center, Amsterdam between 1997 and 2007, to a random female 

population sample aged 20 to 70 years (reference group). We assessed prevalence of and 

distress from bladder and bowel symptoms with validated pelvic-floor-related questionnaires. 

Severe distress was defined as: values above the 90th percentile of reference group’s symptom 

domain scores.

Results One-hundred-and-forty-six CCS underwent radical hysterectomy and pelvic lymph 

node dissection (RH and LND), 49 underwent surgery and adjuvant radiotherapy (SART) and 

47 primary radiotherapy (PRT). Urinary incontinence and obstructive voiding were reported 

by each treatment group more frequently than by the reference group and caused more 

distress. Patients treated with RH and LND reported more distress from most uro-genital 

symptoms, except from overactive bladder symptoms. Patients treated with PRT reported 

more distress from each uro-genital symptom than matched controls. The RH and LND group 

reported more distress from constipation and obstructive defecation than the reference 

group. Patients who underwent primary or adjuvant radiotherapy reported more distress 

from anal incontinence than their matched controls.

Conclusions Treatment of cervical cancer impairs pelvic floor function. Patients treated with 

PRT report the most adverse effects on pelvic floor function. The results of our study enable 

physicians to counsel accurately about specific symptoms. Furthermore, to facilitate referral 

to pelvic floor specialists when bothersome symptoms occur, we recommend evaluating 

pelvic floor symptoms as a standard during follow up.
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Introduction
Cervical cancer has good prognosis resulting in an overall five-year survival rate of 65%.(1) For 

International Federation of Obstetrics and Gynecology (FIGO) stage IA and IB and smaller IIA 

tumors, mainly treated by radical hysterectomy (RH) and pelvic lymph node dissection (LND), 

survival rates range between 70% and almost 100%.(1) Survival rates of more advanced stage 

tumors, i.e. FIGO stage IIB to IV, mostly treated by (chemo) radiotherapy, range from 5 – 70%.

(1) Unfortunately, extensive pelvic surgery and radiotherapy may result in damage of the pelvic 

vascularization and autonomic innervation.(2-4) Consequently, these treatment modalities are 

associated with long term pelvic organ related side effects.(5-8) Genuine stress incontinence 

after RH and LND is reported in 19 - 81% of patients and reduced bladder volumes in 22 – 

57% of the patients and constipation is common.(2;9) Surgery with adjuvant radiotherapy, as 

compared to surgery alone, is associated with two times more severe urological complications 

and three times more severe gastrointestinal adverse events although reported percentages 

are low, ranging from 2 – 7%.(10;11) Primary radiotherapy is associated with increased 

urgency to void and fecal incontinence in 8 to 67% of patients.(7;12;13) These adverse effects, 

however, have not been sufficiently measured with validated self-report instruments in trials 

about radiotherapy with or without concurrent chemotherapy.(14;15) This is remarkable as 

quality of life has become an important outcome in cancer research and distress caused by 

pelvic floor symptoms are known to decrease quality of life.(16-18) 

Disease specific quality-of-life questionnaires exist to quantify distress, but are rarely 

used to evaluate the adverse effects on pelvic floor function after gynecological cancer 

treatment.(19-22) Pieterse and colleagues studied longitudinally bladder, bowel and sexual 

symptoms in 94 early stage cervical cancer patients, mostly treated surgically, with a self 

report questionnaire.(21) They did not find increased voiding and defecation problems 24 

months after treatment but the study used a non-validated questionnaire which comprised 

three questions about voiding and two questions about defecation. Brooks and colleagues 

did use validated questionnaires to study long term adverse effects on pelvic floor function 

in cervical cancer survivors (CCS), but they studied these effects exclusively after treatment 

with radical hysterectomy.(23) Moreover, their study was limited by the small number of 

patients (n = 66) and the low response rate of 33%. Korfage and colleagues studied a 

similar population as ours; however they studied general health related quality of life and 

used a validated questionnaire in these patients, i.e. the EORTC-QLQ-CX24, which does 

not thoroughly assess pelvic floor symptoms.(24)

As CCS survived a life threatening disease, they might consider pelvic floor symptoms 

not as distressing as healthy women. On the other hand, CCS perhaps tolerate these 

bothersome symptoms less, after having endured extensive cancer treatment. At present, 

due to uncertain prevalence of specific pelvic floor symptoms and the distress they cause 

in patients treated for all stages of cervical cancer, physicians are not able to provide 

accurate counseling and follow up as far as pelvic floor function is concerned.
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In a large cohort of cervical cancer patients treated with different modalities for early and 

advanced stage disease, we assessed pelvic floor function with validated questionnaires. 

We measured prevalence of and severe distress from pelvic floor symptoms in CCS for 

different treatment modalities.

Material and Methods
Patients This matched cross-sectional cohort study was performed in the Academic 

Medical Center Amsterdam (AMC), The Netherlands. Approval of the local Medical Ethical 

Committee was obtained. First, we selected cervical cancer survivors treated in the AMC 

between 1997 and 2007. Eligibility criteria were: ability to complete a Dutch questionnaire, 

presence of bladder and recto-sigmoid, no previous treatment for recurrent disease and 

disease free 12 months prior to the study. Gynecological oncologists informed all eligible 

CCS with a letter about the study. CCS were invited to inform the coordinator of the 

study if they refused participation. The reference group was selected from 2051 women, 

aged 20 to 70 years, who had participated in a random female population study on pelvic 

floor symptoms.(25) None of these women had cervical cancer. They all had completed 

pelvic-floor-related quality-of-life questionnaires.(25) The CCS were matched in a 1:1 ratio 

to this random female population sample. We matched for age (maximal difference of 

3 years), being nulli- or multiparous, BMI and presence of comorbidity. In 44% of the 

population based sample data of BMI and comorbidity were available. When matching 

with all four characteristics was not possible, we only matched for age and being nulli- 

or multiparous. Subsequently, we divided the CCS in three groups according to the most 

common treatment modalities: RH and LND, surgery with adjuvant radiotherapy (SART) or 

primary radiotherapy (PRT). The RH and LND procedure standard performed in our center 

is a Wertheim-Okabayashi radical hysterectomy, without specific nerve-sparing techniques. 

(3) Patients treated with other modalities were then excluded and when aged above 70 

years of age. 

Measurements To obtain data on prevalence of and distress from pelvic floor symptoms we 

sent eligible CCS a set of Dutch validated pelvic floor related quality of life questionnaires 

together with a reply-paid-envelope. The set included the Uro-genital Distress Inventory 

(UDI) and the Defecatory Distress Inventory (DDI).(26;27) Each item of both questionnaires 

consists of two parts. The first part inquires after the presence of a symptom (yes / no), by 

which we measured prevalence. The second part asks about the extent of distress by that 

symptom (on a four-point Likert scale, ranging from ‘not at all’ to ‘greatly’). Domain scores 

express distress from symptoms, which can be calculated from two or three items for both 

questionnaires: e.g. the DDI constipation domain is calculated from distress from the items 

about straining during defecation and low frequency of defecation. Each domain score 

ranges from 0 – 100 and a higher score corresponds with more distress. Additionally, we 

asked for demographics, such as parity and educational level and collected disease-related 

data from patients’ files, e.g. FIGO stage and treatment modality. 
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Statistical analysis First, we measured prevalence of bladder and bowel symptoms as 

assessed by the UDI and DDI. Subsequently, we calculated odds ratios (ORs) for having 

a symptom for each treatment group in comparison to the reference group using logistic 

regression analysis. Second, we calculated the domain scores of the UDI and DDI to quantify 

distress from symptoms. To determine whether CCS were more than averagely bothered by 

symptoms we defined a cut-off score at the 90th percentile of each UDI and DDI domain 

score of the reference group. We dichotomized the domain scores of the CCS and reference 

group at this value. Then we calculated the proportion of CCS above this value and the ORs 

(95% CI) in comparison to the reference group using logistic regression analysis.

The SPSS program version 16.0.2 was used for statistical analysis. 

Results
The two cohorts, CCS and reference group, both comprised 242 women; see figure 1 for 

details on selection of CCS. One-hundred-and-forty-six CCS had been treated with radical 

hysterectomy and pelvic lymph node dissection (RH and LND) only, 49 underwent surgery 

and adjuvant radiotherapy (SART) and 47 underwent primary radiotherapy (PRT). 

Table 1 shows the demographic and treatment related characteristics of the CCS per 

treatment group and the reference group in total. Median interval between cervical cancer 

treatment and completing the set of questionnaires was 6 years (range 1 to 11 years) for 

all treatment groups. Thirty-four percent of CCS who underwent primary radiotherapy had 

early stage disease. Twelve percent of the reference group underwent a hysterectomy for 

benign reasons.

Table 2 displays the prevalence of pelvic floor symptoms in each treatment group and 

the risk of reporting these symptoms (ORs (95% CI)) per treatment group in comparison 

to matched controls. Considering prevalence of uro-genital symptoms, patients treated 

with RH and LND had significantly lower risk of urinary frequency and urgency than the 

reference group, whereas patients who underwent primary radiotherapy had significantly 

higher risk of these symptoms compared to the reference group. The SART group had 

a significantly higher risk of stress-incontinence than the reference group. All three 

treatment groups had a significantly increased risk of urge-incontinence, difficulty to 

empty the bladder and incomplete emptying the bladder compared to the reference 

group. Patients who underwent primary radiotherapy had a significantly higher risk of 

dysuria than the reference group. Considering bowel symptoms, RH and LND patients 

had a significantly higher risk of straining and urgency to defecate than the reference 

group. Patients who underwent adjuvant radiotherapy had a significantly higher risk of 

straining. Patients who underwent radiotherapy, primarily or adjuvantly had significantly 

higher risk of incontinence of liquid stool than the reference group. Patients who received 

primary radiotherapy had significantly higher risk of painful urge to defecate compared to 

the reference group. Sub-analysis of the proportion of early stage CCS who underwent 
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Eligible patients
N = 492

 
 

Refusals after sending 
questionnaire

N = 56

 
 

 

Completed questionnaire 
N = 327

Response rate: 67% 
 

Number of patients in 
database 1997 - 2007

N = 982
 

 

Exclusion (Total: 485):

Deceased: N = 270
Linguistic barrier: N = 6
Visually impaired: N = 2

M. Alzheimer: N = 3

Total pelvic exenteration: 
N = 7

Treated last 12 months: 
N = 20

Recurrent disease: 
N = 5

Second opinion / no 
treatment AMC: N = 84
No address found: N = 3
Follow-up abroad: N = 90

 
 

 

 
 

 

No response 
after reminder

N = 109 

 
  

 
 

 

Excluded before matching:
Other treatment 

and / or 
aged > 70yrs: N = 85

242 CCS analyzed:
RH and LND: 146
SART: 49  PRT: 47

Figure 1: AMC: Academic Medical Center; CCS: cervical cancer survivors; RH and LND: radical hysterectomy 
and pelvic lymph node dissection; SART: surgery and adjuvant radiotherapy; PRT: primary radiotherapy; yrs: 
years

primary radiotherapy could only partly be performed due to small numbers of patients, but 

ORs showed the same direction as those of the whole group (data not shown).

Table 3 shows the proportions of CCS per treatment group who reported above average 

distress from pelvic floor symptoms (i.e. scoring above the 90th percentile of UDI and DDI 

domain scores of the reference group), and the risk of distress caused by these symptoms 

(ORs (95% CI)) in comparison to the reference group. Concerning uro-genital symptoms, all 

groups reported 3.5 to 6.1 times more distress from urinary incontinence and obstructive 

voiding than the reference group, which were all significant ORs. Patients who underwent 

RH and LND reported almost five times more distress from pelvic and bladder pain than 
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Table 1: Demographic and disease related characteristics of CCS and reference group (in % unless indicated 
with *) 

 RH and LND
(N = 146)

SART
(N = 49)

PRT
(N = 47)

Reference
(N = 242)

Demographic

Age (years) 47* 9 50* 10 52* 12 48* 10

Multi-parous 71 82 83 75

BMI (kg/m²) 25* 4 26* 4 26* 6 24* ° 4

Partner 69 80 56 73

Educational level: Low (< 12 yrs) 46 39 54 40

Any chronic medical condition 45 35 65 16 °

Disease related

FIGO stage IA – IIA 99 98 34

IIB- IVA 1 2 64

IVB 2

Tumor diameter < 1 cm 34 10 8

1 – 4 cm 63 74 43

>4 cm 3 16 49

Surgery RH and LND 100 90 0

VH 4 0

AH 6 4 12

Chemotherapy 1 53 75

CCS: cervical cancer survivors; ° Data available for 44% of references; * mean (standard deviation); RH and 
LND: radical hysterectomy and pelvic lymph node dissection; SART: surgery and adjuvant radiotherapy; PRT: 
primary radiotherapy; BMI: Body mass index (kg/m²); FIGO: International Federation of Gynecology and 
Obstetrics; VH: vaginal hysterectomy; AH: abdominal hysterectomy

the reference group and patients who underwent primary radiotherapy reported 3.7 to 

7.2 times more distress from each UDI symptom. The DDI constipation and obstructive 

defecation domains were reported between two and three times more distressing by the 

RH and LND group than matched controls. Patients who underwent radiotherapy, primarily 

or adjuvantly reported respectively 15.3 and 3.3 times more severe distress from anal 

incontinence than the reference groups. Again sub-analyses of patients who underwent 

PRT for early stage cervical cancer was only possible for some domains, but all calculated 

ORs were similar to those of the whole group.
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Table 2: Prevalence of pelvic floor symptoms in CCS per treatment group (in %) and Odds Ratios (95% 
Confidence Interval) compared to their matched references

RH and LND
(N = 146)

SART
(N = 49)

PRT
(N = 47)

% OR (95%CI) % OR  (95% CI) % OR (95% CI)

UDI items

Urinary frequency 23 0.6 (0.3-0.9) 42 1.8 (0.8-4.2) 71 7.0 (2.8-17.5)

Urgency 19 0.2 (0.1-0.4) 40 0.7 (0.3-1.5) 78 3.5 (1.4-8.7)

Urge-incontinence 45 3.0 (1.8-5.0) 58 4.3 (1.8-10.3) 57 3.7 (1.5-8.9)

Stress-incontinence 60 1.5 (0.9-2.3) 76 3.5 (1.5-8.2) 53 1.0 (0.5-2.4)

Difficulty emptying bladder 45 6.2 (3.4-11.3) 45 7.2 (2.4-21.2) 30 4.7 (1.4-15.6)

Incomplete emptying 51 3.2 (2.0-5.3) 45 2.5 (1.1-5.9) 47 4.3 (1.6-11.1)

Dysuria 11 1.9 (0.8-4.4) 6 1.0 (0.2-5.2) 26 5.2 (1.4-19.8)

DDI items

Defecation < 3 times/ week 9 1.9 (0.8-5.0) 6 1.0 (0.2-5.2) 11 2.7 (0.5-14.6)

Straining > ¼ defecating 40 2.7 (1.6-4.5) 43 5.4 (1.9-15.0) 33 2.8 (1.0-7.6)

Urgency 36 2.8 (1.7-4.7) 49 2.4 (1.0-5.4) 48 1.8 (0.8-4.1)

Painful urge to defecate 12 2.3 (1.0-5.4) 14 1.5 (0.4-5.0) 30 4.7 (1.4-15.6)

Pain related to defecation 16 1.5 (0.8-2.9) 16 1.0 (0.3-3.1) 17 2.3 (0.6-8.1)

Incontinence  liquid stool 9 1.7 (0.7-4.2) 20 3.9 (1.1-15.0) 34 11.6 (2.5-54.1)

Incontinence solid stool 2 1.5 (0.3-9.2) 4 2.0 (0.2-23.3) 21 not possible to 
calculate

CCS: cervical cancer survivors; UDI: Uro-genital Distress Inventory; DDI: Defecatory Distress Inventory; RH and 
LND: radical hysterectomy and pelvic lymph node dissection; SART: surgery and adjuvant radiotherapy; PRT: 
primary radiotherapy

Table 3 Proportions (%) of CCS with distressing pelvic floor symptoms (i.e scoring above 90th percentile of 
domain scores of reference group) and odds ratios (95% CI) of every treatment group compared to their 
matched references 

RH and LND
(N = 146)

SART
(N = 49)

PRT
(N = 47)

% OR (95% CI) % OR (95%CI) % OR (95% CI)

UDI domains

Urinary incontinence 24 3.5 (1.8-7.1) 29 4.5 (1.4-14.9) 30 6.1 (1.6-22.9)

Overactive Bladder 6 0.6 (0.2-1.4) 18 3.5 (0.9-14.0) 47 7.2 (2.4-21.5)

Obstructive voiding 36 5.3 (2.8-10.2) 35 4.7 (1.6-14.0) 28 5.8 (1.5-21.9)

Pain (bladder / pelvis) 15 4.9 (1.8-13.3) 6 0.7 (0.2-3.5) 26 3.7 (1.1-12.4)

DDI domains

Constipation 13 2.3 (1.0-5.2) 16 1.7 (0.5-5.7) 21 4.0 (1.0-15.5)

Anal incontinence 8 1.6 (0.6-3.9) 22 3.3 (1.0-11.1) 40 15.3 (3.3-70.6)

Obstructive defecation 15 2.7 (1.2-6.1) 10 1.3 (0.3-5.1) 20 3.6 (0.9-14.2)

Pain (urge / defecation) 9 2.3 (0.8-6.2) 10 1.3 (0.3-5.1) 22 4.6 (1.0-15.9)

CCS: cervical cancer survivors; UDI: Uro-genital Distress Inventory; DDI: Defecatory Distress Inventory; RH and 
LND: radical hysterectomy and pelvic lymph node dissection; SART: surgery and adjuvant radiotherapy; PRT: 
primary radiotherapy; 
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Discussion
The results of this cross-sectional matched cohort study with long term follow up 

demonstrate that women treated for cervical cancer have more bothersome pelvic floor 

symptoms compared to the reference group. Urinary incontinence and obstructive voiding 

are most pronounced. Radiotherapy as primary treatment is associated with more distress 

from pelvic floor symptoms than patients treated with radical hysterectomy and surgery 

with adjuvant radiotherapy, when compared to age and parity matched women. 

The following limitations of our study merit attention. Firstly, to determine prevalence 

of and distress from pelvic floor symptoms in CCS, we compared the CCS to a matched 

random female population sample. Because this sample consisted of women between the 

age of 20 and 70 years, we did not include CCS older than 70 years of age. However, these 

older women were only a small proportion of the whole population, and therefore we 

could assume they do not influence the results. 

The second limitation of our study is that we decided not to ask patients treated less 

than 12 months prior to the study. We did that for ethical reasons, as we felt this would 

otherwise be too short after their cancer treatment to approach women for a scientific 

study. During this first year however, many pelvic floor symptoms might have been more 

prevalent and distressing, especially in the surgical group. However since we did not study 

this group, these are presumptions based on clinical experience only.

Thirdly, since we did not conduct a longitudinal study, i.e. measurements before and after 

cancer treatment, we matched our group with a random female population sample. In this 

way the results show the effect of treatment, although prospective, longitudinal research 

is preferable. 

Lastly, patients treated with primary radiotherapy experience most distress of pelvic floor 

symptoms as compared to the other modalities. This observation is clinically very relevant 

and will be helpful in the counseling about benefits and side effects of surgery and 

radiotherapy as primary treatment of cervical cancer. We should remark, however, that 

because only one-third of patients who underwent primary radiotherapy had early stage 

disease, we could not perform complete subgroup analyses. 

Patho-physiological explanations for decreased risk of urinary urgency and frequency 

in patients who underwent RH and LND could be found in damage of the autonomic 

nervous system.(3) This results in denervation of the bladder which is associated with 

the development of a hypotonic bladder.(28) Radiotherapy, on the other hand, is known 

to cause a fibrotic bladder wall, resulting in a low compliant bladder and explaining the 

increased risk of urinary urgency and frequency in patients who underwent primary 

radiotherapy.(29) Although the SART group has undergone surgery as well as pelvic 

radiotherapy, surprisingly the PRT group suffers from more symptoms and distress. This 

could be due to higher radiation dosage and larger radiation fields in PRT, causing more 

neural damage and bladder and rectal fibrosis.(30;31) Another hypothesis could be that 

micro-vascular damage to the bladder and rectum caused by extensive surgery previous 
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to adjuvant radiotherapy makes patients less susceptible for endothelial damage by 

radiotherapy, associated with long term fibro-proliferative processes.(32) Additionally, 

neural damage due to radical hysterectomy might make the bladder and rectum less 

sensitive for neural damage usually related to radiotherapy, resulting in less overactive 

bladder and pain symptoms than in patients treated with PRT. Also patient and disease 

related parameters, such as more advanced age and larger tumor diameter in patients who 

underwent primary radiotherapy, could have influenced our results. As we did not assess 

symptoms pre-operatively, patients with larger tumors and more advanced age might 

have had more symptoms before treatment. Further studies have to be conducted on risk 

factors for distressing pelvic floor symptoms in cervical cancer patients and longitudinal 

data for development of pelvic floor symptoms in these patients are preferable. 

The prevalence of and distress from urinary incontinence is significantly higher in all 

treatment groups. Pieterse and colleagues did not observe deterioration of bladder function 

in early stage cervical cancer patients 24 months after treatment.(21) Their non-validated 

questionnaire however, comprised three questions about micturition, and therefore likely 

underestimates the presence of bladder symptoms. Brooks and co-workers recently 

reported that urinary incontinence is a common late side effect after radical hysterectomy.

(23) They detected bothersome urge- and stress-incontinence in respectively 17 and 27% 

of 66 patients treated with radical hysterectomy. They evaluated distress by analyzing 

individual items, rather than measuring domain scores which have the advantage that 

they represent more than one item. In that respect, the 24% of our patients treated with 

RH and LND with severe distress from urinary incontinence is therefore comparable to the 

proportions mentioned by Brooks. Korfage an co-workers reported of lower proportions 

of cervical cancer survivors with bladder symptoms assessed by the EORTC-QLQ-CX24 

questionnaire in similar treatment groups as in our study.(24) For example, ‘leaking of 

urine’ was reported in respectively 10, 26 and 19% of patients who underwent surgery 

only, surgery with adjuvant radiotherapy and primary radiotherapy. Although this is a 

validated questionnaire in cervical cancer patients, it probably underestimates prevalence 

of and particularly distress from bladder symptoms, as it comprises only four questions on 

prevalence and frequency of symptoms and none on experienced distress.(33) 

The prevalence of urgency for defecation and distress from constipation and obstructive 

defecation was significantly more after RH and LND than in the reference group. Pieterse 

did not find increased prevalence bowel symptoms at 24 months after treatment of early 

stage cervical cancer.(21) They used however, a non-validated questionnaire with only 

two questions about bowel function. Brooks did not find severe defecation dysfunction 

in their long-term assessment of patients treated with RH and LND.(23) They used the 

Fecal Incontinence and Quality of Life Scale.(34) This questionnaire was designed to 

specifically assess quality of life related to fecal incontinence, and not to other defecation 

symptoms. Tan and colleagues studied late toxicity of chemo-radiotherapy for cervical 

cancer and found in 9.4 % grade 3 to 4 bowel complications.(4) They only specified 
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the reported symptoms, i.e. diarrhea, rectal bleeding and ileus, but not to what extent 

patients experienced distress by these and other symptoms. There is ample evidence that 

physicians’ and patients’ reported prevalence of and distress from symptoms after cancer 

treatment diverge.(19;35;36)

A strength of our study was that we used validated self-report questionnaires to assess 

a wide spectrum of pelvic floor symptoms. We also achieved a response rate of 67%, 

which is very high in this patient group.(37) This high proportion of respondents increases 

the applicability of our results on the whole population of cervical cancer patients who 

undergo included treatment modalities. Our results show that cervical cancer survivors 

have significantly higher prevalence and experience significantly more distress from voiding 

and defecation symptoms after treatment in comparison to age- and parity- matched 

controls. Furthermore, our results suggest that adverse effects on pelvic floor function by 

radical pelvic surgery cannot be prevented by administering primary radiotherapy instead, 

although results from randomized controlled trials are needed to confirm this suggestion. 

These results emphasize the need to counsel cervical cancer patients who will be treated 

with surgery, or primary or adjuvant radiotherapy. Furthermore we recommend that as a 

standard clinical practice, pelvic floor symptoms in the follow up period be assessed with 

validated questionnaires. Such assessments in the post-treatment period could facilitate 

referral to pelvic floor specialists to consider treating distressing symptoms, which will 

likely enhance patients’ quality of life.(38-40)
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