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General Introduction
Malignancies of the female genital tract are in general treated with surgery, radiation 

or chemotherapy, sometimes with additional hyperthermia. Treatment of gynaecological 

malignancies influences sexual functioning, as well as bladder and bowel function due 

to the anatomical vicinity of the urinary and digestive tract. Specific locations of disease 

and the various modes of treatment could result in different types of adverse effects 

on bladder, bowel and sexual function. Qualitative and quantitative aspects of the 

contribution of gynaecological cancer and its treatment modalities on bladder, bowel and 

sexual functioning are insufficiently known. Knowledge about relations between type 

of treatment and specific pelvic floor symptoms is important to inform patients and to 

prevent and reduce these symptoms.

For this thesis we studied women who had been treated for cervical, endometrial or vulvar 

cancer. As ovarian cancer is predominantly an intra-abdominal disease with a low overall 

survival rate, patients with this disease have not been included in our studies.

Treatment of gynaecological malignancies

Cervical cancer

In the Netherlands the incidence of cervical cancer was 7 per 100,000 women between 

1997 and 2007, i.e. around 680 new patients per year. (1) Around 230 women died each 

year from cervical cancer in the same decade. (1) Approximately 7000 women who have 

been treated for cervical cancer live in the Netherlands. (2) Progression of disease occurs 

primarily via local invasion of adjacent structures, and via lymphatic spread, affecting first 

the pelvic lymph nodes and second the para-aortic lymph nodes. (3) For International 

Federation of Obstetrics and Gynaecology (FIGO) stage IA and IB and stage IIA tumours, 

five-year survival rates vary from 70% to up to 100%. (4) Five-year survival rates of more 

advanced stage tumours, i.e. FIGO stage IIB to IV, range from 5 to 70%. (4)

Mode of treatment of cervical cancer depends on the stage of disease and the condition 

of the patient. In summary, when the tumour is of limited size and restricted to the cervix 

and without known lymphatic spread (i.e. FIGO stages IA2 – IIA), women are primarily 

treated with a radical hysterectomy with pelvic lymph node dissection. Several types 

of radical hysterectomy have been developed during the last decades. In the Academic 

Medical Center (AMC), Amsterdam, the Netherlands, gynaecologic oncologists have been 

applying radical hysterectomy with pelvic lymph node dissection according to Wertheim 

and Okabayashi. (5;6) 

When histopathologically prognostic unfavourable factors are present in the excised tissue, 

patients are offered adjuvant chemo-radiotherapy. Radiotherapy is primarily administered, 

with or without chemotherapy, when the tumour is large or local or regional spread is 

present. (2;7)
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The radiation dosages are similar for adjuvant and primary chemo-radiotherapy. During 

five weeks, patients are treated five days per week with external beam radiotherapy and 

once a week with chemotherapy. The total amount of Grays is 45 to 50 with external 

beam radiotherapy. Sometimes patients are treated additionally with brachytherapy up to 

70 grays in total. Additionally, weekly cisplatin-containing chemotherapy can increase the 

five-year survival with 15% in patients primarily treated with radiotherapy. (2)

Endometrial cancer

Annually, around 1600 women were diagnosed with endometrial cancer in the 

Netherlands from 1997 to 2007 and around 350 women died annually from this disease. 

(1) An estimate of 14000 women live in the Netherlands who have been treated for 

uterine malignancies. (2) Endometrial cancer has the lowest mortality rate of all malignant 

gynaecological diseases, which can be explained by the notable and early symptom of 

postmenopausal bleeding and the biological properties of the majority of the tumours. 

Progression of disease occurs via the pelvic and para-aortic lymphatic system. Metastases 

usually develop in the vagina and lungs. Overall five year survival rates for FIGO stage I and 

II are 79 to 92% and for higher stages these rates decrease to 43 to 18%. (8)

When the tumour is restricted to the corpus uteri, treatment can be limited to a hysterectomy 

with bilateral salpingo-oophorectomy. In case of stromal endocervical involvement additional 

pelvic lymph node dissection is performed, with or without para-aortal sampling of lymph 

nodes according to local protocol. When the tumour is surgically irresectable primary 

radiation therapy is administered. In FIGO stage I and II adjuvant radiotherapy, i.e. external 

beam radiation or vaginal brachy therapy, is administered when patients have an intermediate 

to high risk profile based on their age and the histopathology of the tumour. (2;9)

Vulvar carcinoma

Vulvar carcinoma is a rare gynaecological malignancy with an annual incidence of 2 per 

100.000 women. (10) In the Netherlands, around 250 women were diagnosed every year 

with vulva carcinoma between 1997 and 2007 and around 70 women deceased yearly 

from this malignancy. (1) About 1400 women live in the Netherlands who have been 

treated for malignancies of the vulva. (2)

Treatment either consists of primary surgery with or without adjuvant radiotherapy or 

of primary radiotherapy, depending on size and localization of the tumour, suspicion of 

lymph node metastases, and the general condition of the patient. (11) Before the year 

2000, a radical vulvectomy with ‘en bloc’ resection of the bilateral inguinal lymph nodes 

was performed. Since 2000 the sentinel node procedure has been introduced enabling 

a more precise indication for an inguinal lymph node dissection. Nowadays, radical local 

excision of the lesion with a sentinel node procedure is the preferred surgical procedure. 

These adjustments to the surgical treatment of vulvar cancer and individualisation of the 

performed procedure reduce morbidity in these patients without a negative effect on 

survival rates. (2;12)

12

proefschrift Menke.indb   12 27-9-2012   14:44:55



Bladder, bowel and sexual symptoms and their influence 
on quality of life
Gynaecological malignancies in early stages, i.e. cervical, endometrial and vulvar cancer, 

have overall good prognosis. Therefore improvement of quality of life has become an 

important treatment outcome. (13-15) Complications and treatment-related morbidity 

are likely to occur due to the proximity of the pelvic organs and structures and the 

extensively treated sites. Particularly, bladder, bowel and sexual symptoms result from 

these treatments. (16-26) In women who do not have gynaecological cancer and thus have 

not undergone the before mentioned treatments bladder, bowel and sexual symptoms 

adversely affect quality of life. (27-31) However, studies with gynaecological cancer patients 

have only rarely employed disease specific quality-of-life questionnaires to quantify distress 

experienced from bladder, bowel or sexual side-effects. (17;25;32;33)

The collective term for symptoms related to bladder and bowel function, such as the 

involuntary loss of urine or faeces, is “pelvic floor symptoms”. Officially sexual symptoms 

or dysfunction are included in this term, but in the studies described in this thesis, we will 

mention sexual function or symptoms separately from the pelvic floor symptoms related to 

the bladder and bowel. (34) 

Quality of life is a term which stands for to the subjective well-being of a person, including 

physical, mental and social functioning. In cancer clinical trials quality of life is often a 

secondary outcome. (35) Pelvic floor symptoms are usually not life-threatening, but may 

exert a negative impact on social, physical and emotional functioning. The distress patients 

experience by these symptoms, an important sign of impaired quality of life, is the main 

indicator for treatment in women who attend a pelvic floor specialist, whether they will be 

treated medically, surgically or with behavioural or biofeedback therapy. 

Pelvic floor specialists include uro-gynaecologists, urologists, gastro-enterologists, pelvic 

physiotherapists, colo-rectal surgeons, continence nurses and (psycho-) sexologists. 

Questions arise about the prevalence and extent of distress from pelvic floor symptoms 

patients experience after different treatment modalities. Moreover, a pertinent question 

is related to the associations between patient and clinical characteristics and the distress 

from pelvic floor and sexual symptoms gynaecological cancer treatment. To date, only in 

women from the general population, risk factors for distressing pelvic floor symptoms 

were studied. Familial, obstetric and medical factors, such as assisted childbirth by forceps 

and chronic coughing, were found to be negatively related to pelvic floor function. (36-39) 

We do not know the prevalence of and amount of distress from specific pelvic floor and 

sexual symptoms after gynaecological cancer treatment. Physicians are therefore not 

able to provide accurate counselling and follow up concerning these symptoms after 

the different treatment modalities. Moreover, we do not know how patient, disease 

and treatment factors affect pelvic floor related quality of life after these treatments. 

Such insights are needed not only to recognize symptoms but also to inform and support 

gynaecological cancer patients.   
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Hydronephrosis after radical hysterectomy with pelvic 
lymph node dissection 
As mentioned before, early stage cervical cancer is usually treated with radical hysterectomy 

with pelvic lymph node dissection, with or without adjuvant chemo-radiotherapy. One of 

the side effects of this treatment is hydronephrosis. The reported incidence is 21% two 

weeks after radical hysterectomy and lymph node dissection (RH+LND) and 15% three 

months after this procedure. (40;41) Two mechanisms could explain the dilatation of 

renal pelvis with or without hydro-ureter after RH+LND: [1] surgical denervation of ureters 

resulting in reduction of the peristaltic movements, and [2] obstruction of the ureter due 

to a surgical lesion or scar tissue formation, possibly increased by adjuvant radiotherapy. 

(40;42) 

Hydronephrosis after RH+LND resolves in most patients spontaneously within six months 

after surgery. (40) Because severe hydronephrosis might impair renal function and could 

ultimately result in renal failure, routine imaging of the kidneys during the post-operative 

phase has been proposed to diagnose this surgery related complication. Less than two 

decades ago intravenous pyelogram (IVP) was abandoned as a routine check after 

radical hysterectomy. (43) Following the cessation of the postoperative IVP, routine renal 

ultrasound at four weeks after RH+LND was introduced in the AMC to detect asymptomatic 

hydronephrosis at an early stage. (44)

Even though this is a routine postoperative procedure in our center, we do not know 

how many patients are diagnosed and treated for clinically relevant hydronephrosis and 

whether they benefit from early detection of hydronephrosis. If such routine ultrasound is 

not beneficiary, stopping it would save medical costs and additional hospital visits for the 

patients. 

Help-seeking behaviour for pelvic floor symptoms
Our clinical impression is that gynaecological cancer survivors do not often seek medical 

help for distressing pelvic floor and sexual symptoms. From empirical studies we know that 

not all women with pelvic floor symptoms visit a doctor for medical help. For instance, 

less than half of the amount of women with stress urinary incontinence seek help. (45-47) 

Embarrassment, lack of knowledge about its causes and solutions, unfamiliarity with 

treatment options and presence of concomitant symptoms were found to be reasons for 

not seeking medical treatment. (48-50) Embarrassment is also the most frequent reason 

for not seeking help or consulting a physician for distressing sexual problems. (51)

Whether help seeking behaviour of gynaecological cancer survivors differs from that of the 

general female population is unknown. Gynaecological cancer patients routinely visit their 

gynaecologist and radiotherapist and consequently could easily be referred to a pelvic floor 

specialist. Recent studies showed that oncologic specialists identified pelvic floor symptoms 

in 5 to 15% of gynaecological cancer survivors. This percentage is surprisingly low if one 

14
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considers that 23 to 58% of these women reported to have severe pelvic floor symptoms. 

(32;52) It could be that gynaecological cancer survivors are also embarrassed or reluctant to 

bring up these symptoms. As pelvic floor and sexual symptoms negatively affect quality of 

life and might be alleviated by treatment, insight into the personal factors that impede help 

seeking behaviour in gynaecological cancer patients is therefore needed. (53) 

Prevention and treatment of pelvic floor symptoms
Pelvic floor symptoms in women who do not have a gynaecological malignancy and thus 

have not undergone cancer treatments may have multiple causes. Genetic factors and 

trauma related to childbirth play a large role. (54-57) The amount of distress women 

experience may be caused by the severity of symptoms and also by characteristics of 

the patient (e.g. age), disease (e.g. stage), treatment (e.g. adjuvant radiotherapy) and 

psychological make-up (e.g. optimism). (56;58;59). 

Prevention of bladder, bowel and sexual symptoms is attempted in some oncological 

treatments, such as nerve-sparing radical hysterectomy in early stage cervical cancer. (60) 

In endometrial cancer the more selective use of radiation therapy reduces the severity of 

radiation related pelvic floor symptoms. (9;61) In vulvar cancer patients surgical treatment 

has become less extensive in comparison to types of treatment in the past, reducing 

morbidity related to this surgical procedure. (12)

Treatment of pelvic floor symptoms has changed rapidly over the course of the last 

two decades, since the introduction of the tension-free vaginal tape for stress urinary 

incontinence. (62) Also other therapies, such as bulking agents for stress urinary 

incontinence, medication, neuro-stimulation and intra-vesical botox application for 

overactive bladder symptoms have been introduced, and pelvic floor muscle training and 

biofeedback have been shown effective for various pelvic floor symptoms. (63-68) To date, 

in gynaecological cancer survivors, the effect of such treatment options have only been 

evaluated at an individual level. (69) 
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Objectives of the thesis 

Part I

1. To assess the prevalence of and distress from bladder, bowel and sexual symptoms 

and level of pelvic floor-related quality of life in patients after gynaecological cancer 

treatment  

2. To explore associations between patient, disease, treatment, and psychological variables 

and pelvic floor symptoms and sexual function in  patients after gynaecological cancer 

treatment 

3. To examine the prevalence of hydronephrosis after early stage cervical cancer treatment 

and the diagnostic value of postoperative routine renal ultrasound

4. To study help-seeking behaviour for severe pelvic floor symptoms of gynaecological 

cancer patients after treatment 

Part II

5. To evaluate strategies intended to reduce gynaecological cancer treatment related-

pelvic floor morbidity

16
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Outline of the thesis 
In Part one of this thesis we investigate the pelvic organ and sexual function, pelvic floor 

related quality of life and help-seeking behaviour in gynaecological cancer patients after 

treatment. 

In Chapter 2 we examine the prevalence of and distress from pelvic floor symptoms in 

patients treated for cervical cancer by different treatment modalities. 

In Chapter 3 the associations are studied between demographic, disease-related and 

psychological variables and severe pelvic floor symptoms in patients treated for cervical 

cancer. 

In Chapter 4 we assess the sexual function of women who have undergone extensive and 

less extensive treatment for vulvar cancer, and we investigate the associations between 

sexual function and patient, disease, treatment, and psychological characteristics.

In Chapter 5 a retrospective study is presented evaluating the prevalence of hydronephrosis 

after radical hysterectomy and pelvic lymph node dissection for early stage cervical cancer 

and the usefulness of routine renal ultrasound.

Chapter 6 presents the results of a qualitative study about patients’ personal reasons 

for not seeking medical help for bothersome pelvic floor symptoms after treatment for 

gynaecological malignancy. Furthermore we explore the willingness to undergo treatment 

for these symptoms and invite suggestions to improve post-operative out-patient care. 

In Part two of this thesis we study preventive and therapeutic measures for pelvic floor 

symptoms during and after gynaecological cancer treatment.

In Chapter 7 we present the results of a randomised clinical trial about the effect of pelvic 

physiotherapy on pelvic floor symptoms after treatment for early stage cervical cancer. 

In Chapter 8 a pilot study is presented, evaluating the feasibility and the effect of 

intravesical instillations with chondroitin sulphate 0.2% solution in gynaecological cancer 

patients treated with pelvic radiotherapy. 

Chapter 9 presents the results of the surgical treatment of stress urinary incontinence in 

two cervical cancer survivors. 

Chapter 10 contains the summary of the results and conclusions presented in this thesis, 

clinical implications and implications for future studies about prevention and treatment of 

pelvic floor symptoms in gynaecological cancer patients.
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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 

C
hapter 2

C
ervical cancer treatm

ent im
pairs pelvic floor function

29

proefschrift Menke.indb   29 27-9-2012   14:45:04



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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Abstract 
Objective To identify associations between demographic, disease-related and 

psychological variables and severe distress from pelvic floor symptoms (PFS) following 

cervical cancer treatment. 

Methods This study was cross-sectional and questionnaire-based. We included cervical 

cancer patients treated between 1997 and 2007 in the Academic Medical Center, 

Amsterdam. PFS were assessed with Uro-Genital Distress Inventory (UDI) and Defecatory 

Distress Inventory (DDI). Scores were dichotomized into severe (>90th percentile) 

vs. non-severe distress. Disease-related variables were extracted from medical files. 

Psychological factors included mental and physical well-being, optimism and body image, 

which were assessed with standardized questionnaires. Uni- and multivariate logistic 

regression analyses were performed.

Results 282 patients were included: 148 were treated with radical hysterectomy and 

pelvic lymph node dissection (RH+LND), 61 with surgery and adjuvant radiotherapy 

(SART), 73 with primary radiotherapy (PRT). Demographic: Multivariate analyses showed 

no significant relation between demographic variables and symptoms.  Disease-related: 

None of these variables were significantly associated in multivariate analyses. Psychosocial: 

In all treatment groups multivariate associations were found. In general, better mental and 

physical well-being was associated with non-severe pelvic floor symptoms. Increased body 

image disturbance was associated with severe defecation symptoms.

Conclusions Few associations were found between demographic and disease-related 

variables and distress from PFS after cervical cancer treatment. However, better mental and 

physical well-being is associated with non-severe distress from urogenital and defecation 

symptoms and more body image disturbance with severe pelvic floor symptoms. Improving 

these factors might reduce distress from pelvic floor symptoms and should be focus of 

future research. 
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Introduction
Cervical cancer has a good prognosis resulting in a five-year survival rate of 70 – 85% 

in patients with International Federation of Obstetrics and Gynecology (FIGO) stage IBI 

– IIA.(1) In more advanced stages the 5-year-survival rate is lower, e.g. for FIGO stage 

IB2 - IIB it ranges between 50 and 70% and for FIGO stages III – IV between 5 – 50%.

(1) Unfortunately, cervical cancer treatment is associated with long-term adverse effects 

on pelvic floor function.(2;3) Pelvic floor symptoms, such as overactive bladder, urinary or 

fecal incontinence are known to decrease quality of life.(4-8) Radical surgical treatment 

of cervical cancer is especially known for its effects on bladder function which result in 

difficulty to empty the bladder, so-called obstructive voiding symptoms, and incontinence 

symptoms.(2;9) Radiotherapy of the pelvis is also known for its adverse effects on bladder 

and bowel function, such as overactive bladder symptoms and anal incontinence.(3;9) It 

is, however, not clear whether the different treatment modalities are the only variables 

associated with severe distress from pelvic floor symptoms in the long term. 

Possible other associated factors include demographic variables, such as age and parity, 

as these variables appear to be related to the perceived severity of pelvic floor symptoms 

in healthy women.(10-12) It is likely that disease-related variables, such as tumor diameter 

and stage of disease, directly and indirectly affect pelvic organ function. Directly, as larger 

tumors may infiltrate more into surrounding nerves, impairing more severely function of 

the innervated organs than smaller tumors. And indirectly, as more extensive treatment is 

needed for larger tumors, and more radical surgery and higher dosage radiotherapy are 

known to cause more side effects. Finally, patients’ psychosocial characteristics may affect 

the impact that pelvic floor symptoms have on the quality of life. Impaired general quality 

of life is associated with distress from pelvic floor function.(13) Body image and a low level 

of optimism have been found to influence health-related quality of life in cervical cancer 

patients after treatment.(13;14);(15;16)

Insight into variables associated with severe distress from pelvic floor symptoms after 

cervical cancer treatment, could improve counseling and alert treating physicians to 

modifiable factors. It has been shown that patients treated for gynecological malignancies 

appreciate more attention to diagnosis and treatment of their pelvic floor symptoms after 

treatment.(17) 

This study aimed to identify associations between severe distress from pelvic floor 

symptoms after cervical cancer treatment and demographic, disease-related, and 

psychological variables.

Methods
A cross-sectional study was performed in the Academic Medical Center Amsterdam 

(AMC), The Netherlands. The local Medical Ethical Committee approved the protocol. 

We identified all women treated for cervical cancer between 1997 and 2007 in the 
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AMC. Eligibility criteria were: adequate knowledge of the Dutch language, capability to 

understand and complete a questionnaire, no previous surgical removal of the bladder and 

/ or recto-sigmoid and not being treated for recurrent or progression of malignant disease 

during the 12 months prior to start of the study. The treating gynecological oncologists 

informed their own patients who met the inclusion criteria about the study. Patients, who 

gave no notification of unwillingness to participate, were sent a set of questionnaires.  

As each treatment modality was found to have impact on the type of post-treatment 

pelvic floor symptoms, we divided the study population into 3 groups: patients treated 

with [1] radical hysterectomy and pelvic lymph node dissection according to the Wertheim-

Okabayashi procedure (RH+LND)(18), [2] surgery and adjuvant radiotherapy (SART) or [3] 

primary radiotherapy (PRT). This study group has been partly included, i.e. patients aged 

between 20 and 70 years, in a previous study. (9)

Distress from pelvic floor symptoms was assessed by the Dutch validated Uro-genital 

Distress Inventory (UDI) and the Defecatory Distress Inventory (DDI). (19;20) These 

questionnaires assess the presence and experienced distress (rated on a four-point Likert 

scale, ranging from ‘not at all’ to ‘greatly’) of micturition and defecation symptoms. The 

responses can be translated to 5 domain scores per questionnaire.  We excluded the 

prolapse domains as these symptoms are seldom prevalent in cervical cancer patients. 

Each domain score ranges from 0 to 100 and a higher score corresponds to more distress 

of pelvic floor symptoms. We defined severe distress related to pelvic floor symptoms 

as a score at or above the 90th percentile of the domain score in the general female 

population. This appeared to be an appropriate cut-off score in a study of age- and parity-

matched cervical cancer patients and females from the general population.(9;21) 

Demographic variables included: age (per year), BMI (per kg/m2), being multiparous (yes 

vs. no), educational level (low vs. high level, i.e. less or more than 12 years of education), 

having a partner (yes vs. no), smoking (yes vs. no), presence of any chronic medical 

condition (yes vs. no).

Disease-related variables were: the International Federation of Gynecology and Obstetrics 

(FIGO) stage of disease (categorized as [1] IA – IIA, [2] IIB – IVA, [3] IVB), tumor diameter 

(according to clinical assessment categorized as [1]  less than 1 cm, [2] 1 – 4 cm, [3] more 

than 4 cm), adjuvant treatment with chemotherapy (yes vs. no) and time interval between 

date of treatment and date of completion of the questionnaire (per year). 

Psycho-social variables were: General mental and physical well-being, optimism and body 

image. General mental and physical well-being was assessed by the Health Survey SF-36. 

The results of the SF-36 can be divided into the Mental and Physical Component Scales 

(MCS and PCS).(22;23) Higher scores indicate better mental and physical well-being. Level 

of dispositional optimism was assessed by the Life Orientation Test (LOT).(24) Higher 

scores correspond to more optimism. For assessing body image we used the Body Image 

Scale (BIS); a higher score indicating more disturbance.(25) 

Statistical analysis We dichotomized the symptom domain scores into severe and 

non-severe distress with the cut-off point at the 90th percentile of domain scores of a 

42

proefschrift Menke.indb   42 27-9-2012   14:45:08



random female population, as done in our previous study. (9) To reduce the number of 

statistical tests, we divided the symptoms in severe urogenital and severe defecation 

symptoms. If patients had severe distress in one or more domains of the UDI or DDI 

they were assigned to the respectively severe urogenital or defecation symptoms group. 

Logistic regression was performed to identify which variable was significantly associated to 

severe distress of urogenital or defecation symptoms. We imputed missing data with the 

multiple-imputation method for outcome measures of which 10% or less of the data were 

missing. (26) For all categorical variables, i.e. FIGO stage and tumor diameter, a contrast 

coding was used with the lowest value as indicator. Variables that reached a significance 

level of 15% in the univariate logistic regression analysis were included in the multivariate 

analysis for which a significance level of 5% was employed. The SPSS program version 

16.0.2 was used for statistical analyses. 

Results 
Between 1997 and 2007, 982 women were treated in the AMC because of cervical cancer, 

of whom 498 were eligible for this study. We sent a set of questionnaires to these patients, 

of whom 332 (67%) responded. 282 patients had been treated according to the selected 

treatment modalities whose data were used for analyses. 

Table 1 shows the results of the demographic, disease-related and psychosocial variables 

of the patients per treatment group. The demographic variables show that the RH+LND 

group was younger, more often nulliparous, more often higher educated and more often a 

smoker in comparison to the other two groups. As expected, the disease related variables 

varied between the RH+LND, SART and PRT treatment groups. For example, 99%, 93% 

and 42% of respectively RH+LND, SART and PRT patients had early stage cervical cancer, 

i.e. FIGO stages IA - IIA. The highest median scores for mental well-being, physical function 

and optimism were found in the RH+LND group. The lowest median score for body image, 

indicating little body image disturbance, was reported by the PRT group.

Table 2 displays the number and percentage of patients per treatment group who reported 

severe distress from pelvic floor symptoms. Severe distress from urinary incontinence and 

obstructive voiding was reported by 24 to 36% of patients across treatment groups. In 

addition, 26% and 35% of respectively SART and PRT patients reported severe distress 

from overactive bladder symptoms. In patients treated with PRT, 35% reported severe 

distress related to anal incontinence. 

Of RH+LND patients 71 (48%) had a score above the cut-off value for one or more domain 

score(s) and was therefore considered to have severe urogenital symptoms (UDI) and 39 

(26%) patients reported severe defecation symptoms (DDI). Thirty SART patients (49%) 

reported severe urogenital symptoms and 23 (38%) severe defecation symptoms. Of 

the PRT patients 41 (56%) reported severe urogenital symptoms and 34 (47%) severe 

defecation symptoms.
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Table 1 Demographic, disease-related  and psychosocial characteristics (in % unless indicated with *)

RH+LND (N=148) SART (N=61) PRT (N=73)

Demographic

Age 46 * (27 - 74) 51 * (35 - 82) 64 * (28 - 92)

BMI (kg / m²) 25 * (17 - 41) 25 * (19 - 43) 25 * (17 - 43)

Multi-parous (yes) 71 82 85

Education (< than 12 yrs) 45 48 66

Partner (yes) 68 71 48

Smoker (yes) 32 23 25

Co-morbidity (yes) 43 42 73

Disease related

FIGO stage IA-IIA 99 93 42

IIB-IVA 1 7 55

IVB 3

Type of Surgery RH and LND 100 87 N/A

VH 5

AH 8

Diameter < 1 cm 34 8 8

1 – 4 cm 63 79 52

> 4 cm 3 13 40

Chemotherapy 1 52 67

Interval treatment - 
questionnaire

years 6 * (1 - 11) 6 * ( 1 - 11) 5 * ( 1 - 10)

Psychological

SF36 (min 0-max100) Mental functioning (MCS) 52 * (12 - 64) 50 * (15 - 63) 49 * (27 - 69)

Physical functioning (PCS) 53 * (21 - 65) 52 * (15 - 63) 42 * (18 - 62)

Optimism (LOT min 0- max 32) 22 * (5 - 32) 21 * (6 - 32) 21 * (0 - 31)

Body image (BIS min 0 -max 30) 5 * (0 - 30) 6  * (0 - 24) 3 * (0 - 23)

Legend: RH+LND: radical hysterectomy and pelvic lymph node dissection; SART: surgery and adjuvant 
radiotherapy; PRT: primary radiotherapy; MCS: Mental Component score, PCS: Physical Component score, both 
ranging from 0 – 100, the higher the score the better rating of respectively mental and physical condition. LOT: 
Life Orientation Test, ranging from 0 to 32; higher scores correspond with more dispositional optimism. BIS: Body 
Image Scale, ranging from 0 to 30; a higher score reflects more distress about body image. * median (range)

Table 2. Self reported severe distress from pelvic floor symptoms per treatment group

RH+LND (N=148) SART (N=61) PRT (N=73)

N % N % N %

UDI Urinary incontinence 36 24 20 32 19 26

Overactive bladder 8 5 16 26 25 35

Obstructive voiding 52 36 21 34 17 24

Pain (bladder / pelvis) 23 16 5 8 12 16

DDI Constipation 19 13 9 15 13 18

Anal incontinence 12 8 6 10 25 35

Obstructive defecation 22 15 6 10 14 20

Pain (abdomen / anorectum) 13 9 7 11 14 20

Legend: numbers (%) of patients per treatment group scoring above the 90th percentile of the UDI and DDI 
domain scores of a general female population sample (20). RH+LND: radical hysterectomy and pelvic lymph 
node dissection; SART: Surgery and adjuvant radiotherapy; PRT: primary radiotherapy
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Table 3a RH+LND treatment group: results of uni- and multivariate regression analyses

Variables Severe Urogenital symptoms (n= 71, 48%) Severe Defecation symptoms (n=39, 26%)

Univariate Multivariate Univariate Multivariate

OR 95%CI OR 95% CI OR 95%CI OR 95% CI

Demographic

Age 0.99 0.96-1.03 0.98 0.94-1.02

BMI 0.95 0.88-1.03 1.02 0.93-1.11

Multiparity 0.96 0.46-1.97 1.94 0.78-4.86

Smoking 1.75 0.87-3.52 1.75 0.82-3.75

Chronic condition 1.44 0.75-2.77 1.02 0.49-2.13

Disease related

Interval treatment 
and questionnaire

1.02 0.92-1.14 0.98 0.86-1.10

Tumour diameter 1.42 0.77-2.63 0.46 0.23-0.94

Psychological

Mental function 0.91 0.87-0.95 0.93 0.88 – 0.97 0.95 0.92-0.99

Physical function 0.96 0.92-1.00 0.90 0.86-0.94 0.90 0.86 – 0.94

Optimism 0.92 0.87-0.98 0.97 0.91-1.03

Body image 1.12 1.05-1.21 1.11 1.04-1.19

OR: odds ratio; 95%CI: 95% confidence interval; RH+LND: patients treated with radical hysterectomy with 
pelvic lymph node dissection; Mental and Physical function: resulting from the SF36 questionnaires: higher 
scores correspond with better functioning; Optimism: results from Life Orientation Test (LOT): higher scores 
reflect more optimism; Body Image: resulting from Body Image Scale (BIS), higher scores correspond with 
more distress from body image.

Table 3b SART treatment group: results of uni- and multivariate regression analyses

Variables Severe Urogenital symptoms (n= 30, 49%) Severe Defecation symptoms (n=23, 38%)

Univariate Multivariate Univariate Multivariate

OR 95%CI OR 95% CI OR 95%CI OR 95% CI

Demographic

Age 1.03 0.98-1.07 1.03 0.99-1.08

BMI 1.08 0.96-1.21 1.03 0.92-1.16

Multiparity 0.77 0.21-2.85 3.26 0.64-16.66

Smoking 3.38 0.92-12.33 1.32 0.39-4.46

Chronic condition 1.59 0.57-4.45 2.82 0.97-8.22

Disease related

Interval treatment 
and questionnaire

0.96 0.80-1.14 0.97 0.81-1.17

Tumour diameter 0.44 0.14-1.45 1.88 0.59-6.06

Chemotherapy 1.22 0.45-3.33 1.44 0.51-4.09

Psychological

Mental function 0.99 0.94-1.03 0.97 0.92-1.01

Physical function 0.95 0.89-1.01 0.93 0.87-0.99 0.93 0.87-0.99

Optimism 0.99 0.89-1.09 0.92 0.83-1.03

Body image 0.99 0.90-1.08 1.03 0.94-1.13

OR: odds ratio; 95%CI: 95% confidence interval; SART: patients treated with surgery and adjuvant radiotherapy; 
Mental and Physical function: resulting from the SF36 questionnaires: higher scores correspond with better 
functioning; Optimism: results from Life Orientation Test (LOT): higher scores reflect more optimism; Body 
Image: resulting from Body Image Scale (BIS), higher scores correspond with more distress from body image.
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Table 3c PRT treatment group: results of uni- and multivariate regression analyses

Variables Severe Urogenital symptoms (n=41, 56%) Severe Defecation symptoms (n=34, 47%)

Univariate Multivariate Univariate Multivariate

OR 95%CI OR 95% CI OR 95%CI OR 95% CI

Demographic

Age 0.99 0.96-1.01 0.98 0.95-1.01

BMI 1.0 0.92-1.01 0.89 0.81-0.97

Multiparity 1.66 0.46-6.03 0.45 0.12-1.71

Smoking 0.93 0.32-2.72 3.49 1.08-11.32

Chronic condition 1.86 0.66-5.26 0.37 0.13-1.07

Disease related

Interval treatment 
and questionnaire

0.94 0.77-1.14 1.12 0.92-1.37

FIGO stage 1.55 0.65-3.68 0.86 0.37-2.03

Tumour diameter 1.01 0.48-2.14 0.56 0.26-1.22

Psychological

Mental function 0.98 0.93-1.02 0.99 0.94-1.03

Physical function 0.93 0.89-0.98 0.94 0.89 – 0.99 0.97 0.93-1.01

Optimism 0.94 0.87-1.03 1.00 0.93-1.08

Body image 1.14 1.02-1.27 1.15 1.03-1.28 1.13 1.01 – 1.27

OR: odds ratio; 95%CI: 95% confidence interval; PRT: patients treated with primary radiotherapy; Mental and 
Physical function: resulting from the SF36 questionnaires: higher scores correspond with better functioning; 
Optimism: results from Life Orientation Test (LOT): higher scores reflect more optimism; Body Image: resulting 
from Body Image Scale (BIS), higher scores correspond with more distress from body image.

Tables 3a, b and c show the results of the univariate and multivariate logistic regression 

analysis for RH+LND, SART and PRT patients, respectively. In all treatment groups none 

of the demographic and disease-related variables were statistically significant after the 

multivariate regression analyses. In RH+LND patients better mental and physical well-being 

were related to non-severe urogenital and defecation symptoms. In SART patients 

no variables were associated with urogenital symptoms and better physical function 

with non-severe defecation symptoms. In PRT patients better physical well-being was 

multivariately associated with non-severe urogenital symptoms and increased body image 

disturbance with severe defecation symptoms.

Discussion
In this cross-sectional study, we identified associations between severe pelvic floor 

symptoms and demographic, disease-related and psychological variables in cervical 

cancer survivors. Of RH+LND and SART patients almost 50% reported severe urogenital 

symptoms. Of PRT patients even 56% reported severe urogenital symptoms and almost 

50% reported severe defecation symptoms. No associations between demographic and 

disease related variables and severe pelvic floor symptoms were identified in the different 
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treatment groups. Only better mental and physical function was related to non-severe 

pelvic floor symptoms and in PRT patients increased body image disturbance was related 

to severe defecation symptoms. 

Before interpreting the results, some limitations of this study need to be addressed. 

First, due to the observational study-design, conclusions about causal relations cannot 

be drawn. The results of this study provide hypotheses for future studies to unravel the 

causality of the observed associations. Second, the demographic variables were collected 

at the moment the patient completed the questionnaire and not prior to treatment. In 

addition, we do not have information about the individual status of pelvic floor function 

prior to cancer treatment. However, in a study of age and parity matched-patients and 

females from the general population, women were found to report more distress from 

pelvic floor symptoms after cervical cancer treatment, than their controls. Therefore age 

and parity at time of treatment is probably not of influence on the prevalence of severe 

pelvic floor symptoms after treatment. Finally, a limitation of our study was that we defined 

severe pelvic floor symptoms by setting the cut-off score at the 90th percentile value of a 

randomly selected female population. No other cut-off score had been published before. 

Even though this might be considered a high value for dichotomization, the high prevalence 

of severe symptoms in each treatment group indicates that it is a defendable cut-off score. 

Strengths are that our study has a large number of included patients, a high response 

rate of 67% and a long follow-up of a median of 5 (PRT) and 6 (RH+LND and SART) 

years. By collecting a large variety of variables, we have gained insight into a range of 

factors associated with distress from pelvic floor symptoms in cervical cancer survivors. 

We did not correct for multiple testing, as we deliberately intended to explore associations 

between possible variables and severe pelvic floor symptoms and use these results for 

future prospective studies.

Although none of the demographic and disease-related variables were multivariate 

significantly related to severe pelvic floor symptoms, the significant univariate associations 

are interesting and call for further interpretation. Smoking has a relation to severe 

urogenital (SART) or defecation (PRT) symptoms. Smoking is commonly thought to have 

a negative influence on urogenital symptoms, although the exact pathophysiology is not 

known.(27) Smoking is linked to urinary incontinence by increased abdominal pressure 

during coughing, and urgency and urgency incontinence might be explained by the effect 

of nicotine on increased detrusor activity.(28;29) In patients primarily treated with (chemo) 

radiotherapy more long term gastro-intestinal complications have been found in smokers.

(30) The additional vasculotoxicity might be due to this relation, but immunological factors 

influenced by nicotine have also been mentioned to affect the bowels.(30) In PRT patients 

a higher BMI is associated with non-severe defecation symptoms. Eifel and coworkers 

found that thin women (BMI<22) had increased risk of gastrointestinal complications.(30) 

The dose reaching healthy organs, in this case the intestines will probably be much higher, 

than when fatty tissue surrounds the abdomen and the intra-abdominal organs.(31) 

C
hapter 3

A
sso

ciations PFS and cervical cancer treatm
ent

47

proefschrift Menke.indb   47 27-9-2012   14:45:09



The only treatment-related variable significantly associated in univariate analysis was 

tumor diameter in RH+LND patients. Tumors between 1 and 4 cm were associated with 

non-severe defecation symptoms than tumor diameters of 1 cm and smaller. This finding 

is surprising, as logically, the larger the tumor the wider the parametrial excision and the 

more vaginal tissue has been excised. Clearly, larger excisions lead to more neural damage. 

It could be that women with larger tumors had more complaints before the surgical 

treatment than women with smaller tumors and therefore defecation symptoms might 

have been less negatively influenced by the treatment. However, this hypothesis should be 

studied in prospective research.

Different hypotheses can be forwarded for the observed association between psychosocial 

factors and severe pelvic floor symptoms. Women with better mental and physical 

well-being may have more adequate coping strategies than women with poorer physical 

and mental well-being, and could therefore experience the pelvic floor symptoms as 

non-severe.(32)  Severe distress from pelvic floor symptoms was found to be related to 

increased body image disturbance. Increased body image disturbance is a known result 

of cervical cancer treatment.(13) However, it could be that symptoms such as anal 

incontinence increase body image disturbance even more after cervical cancer treatment.

Our findings can be used in counseling before treatment and during follow-up. In all 

treatment groups good physical functioning is associated with non-severe pelvic floor 

symptoms. Future studies should evaluate whether training programs, with both mental 

and physical aspects, would enhance the general well-being of cervical cancer patients 

and result in less distress related to present pelvic floor symptoms.
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Abstract
Objectives To assess sexual function of vulvar cancer survivors who received extensive and 

less extensive treatment. To explore associations between sexual function and patient-, 

disease-, treatment-, and psychological variables.

Methods Sexual function (Female Sexual Function Index, FSFI), mental and physical 

well-being (SF36 Health Survey), body image (Body Image Scale), and optimism (Life 

Orientation Test) were assessed in vulvar cancer survivors treated in the period January 

1997–January 2007. Demographic, disease and treatment characteristics were collected 

from medical files. Radical local excision with inguinal lymph node dissection and radical 

vulvectomy were considered extensive treatments; radical local excision, with or without 

sentinel node dissection, was considered less extensive treatment. Univariate and 

multivariate linear regression analyses were performed. 

Results Of 120 eligible patients, 76 (63%) responded. Eighteen women with a male 

partner (43%) reported having sexual intercourse. FSFI domain scores did not differ 

between extensively and less extensively treated women. Age was negatively associated 

with ”Arousal” and “Desire”, having a partner was positively associated with “Satisfaction”, 

and optimism and physical well-being were positively associated with ”Desire” and 

”Orgasm”. Adjuvant inguinal radiotherapy was negatively associated with “Orgasm”. One 

woman reported having better sexual function after than before treatment, 50% reported 

a similar sexual function, and 42% a worse sexual function. 

Conclusions 43% of women who survived vulvar cancer and who had a male partner 

were sexually active. Treatment-related variables had a limited influence on long-term 

sexual function in these patients. Having a partner, good physical well-being, and being 

optimistic were positively associated with sexual function. 
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Introduction
Vulvar carcinoma is a rare gynecological malignancy with an annual incidence of 2 per 

100,000 women in the Netherlands. (1) About 15% of women with vulvar cancer are 

younger than 50 years. (1) Treatment consists of either primary surgery with or without 

adjuvant radiotherapy or primary radiotherapy, depending on the size and location of 

the tumor and the suspicion of lymph node metastases. (2) In the early 1980s, radical 

vulvectomy was replaced as treatment by radical local excision with bilateral inguinal 

lymph node dissection, (3) and in early 2000 the sentinel node procedure was introduced 

for patients with early-stage vulvar cancer. (4;5) This procedure makes it possible to avoid 

full inguinal lymphadenectomy if lymph nodes are negative and morbidity is lower, which 

contribute to the increasing popularity of this less extensive procedure. (5)

The sexual function of women with vulvar cancer is often impaired by the cancer or 

by pre-existing skin diseases, such as lichen sclerosus, but can also become impaired 

by treatment. (6;7) After radical vulvectomy, the vagina is sometimes narrower, and 

women may experience intercourse as painful and have trouble reaching orgasm. (8) 

In a questionnaire survey, Green and co-workers found that women (n=41) who had 

undergone radical vulvectomy reported a significant change in body image, but the extent 

of surgery was not associated with the severity of sexual dysfunction. (9) A qualitative 

study in patients treated with a total vulvectomy, radical excision with bilateral lymph node 

dissection or partial vulvectomy showed major disruption of sexual function and body 

image. (10) The authors do not give an explanation for the disrupted body image, but 

state that this was an important reasons for impaired sexual function in their patients. 

Permanent numbness, removal of the clitoris and loss of fatty tissue after vulvar surgery 

are mentioned as treatment related factors effecting sexual function. (10) To the best of 

our knowledge, the relationship between sexual function after vulvar cancer treatment 

and  patient-, disease-, treatment-, and psychological factors has not been studied for less 

extensive surgical procedures. 

Doctors need to understand the impact of sexual problems on the patient’s quality of 

life, in order to start appropriate therapy, (11) but some doctors are uncomfortable about 

discussing their patients’ sexuality. (11) Moreover, doctors may not know which sexual 

problems arise after vulvar cancer treatment, which further impedes open discussion of 

these problems. 

Objectives

The objectives of this study were to assess the sexual function of women who had 

undergone extensive and less extensive treatment for vulvar cancer, and to investigate the 

associations between sexual function and patient, disease, treatment, and psychological 

characteristics. This is important because some of these aspects are amenable to treatment, 

and knowledge of patients’ problems would make it possible, in the future, to give women 

with vulvar cancer adequate information about the effect of treatment on sexual function. 

C
hapter 4

Sexual function after vulvar cancer

53

proefschrift Menke.indb   53 27-9-2012   14:45:13



Methods
We performed an exploratory cross-sectional study in the Academic Medical Center 

Amsterdam (AMC), the Netherlands. The Medical Ethics Committee approved the study 

and patients provided their written informed consent. 

Patients Patients treated in the AMC from January 1997 to January 2007 for vulvar 

malignancies were included if they were able to read and understand Dutch. Patients were 

excluded if they had been treated with primary radiotherapy or vulvar adjuvant radiotherapy; 

if they had been treated for recurrent or metastatic disease less than 12 months prior to 

start of the study; or if they were cognitively unable to complete a questionnaire. The 

reasons for not including patients who had been treated with vulvar radiotherapy are the 

following: primary radiotherapy is usually administered to women who are in a bad state of 

physical performance, which possibly influences sexual activity negatively in these patients. 

Adjuvant vulvar radiotherapy is administered when resection margins are tumour positive 

and re-resection is not possible. This adjuvant treatment causes fibrosis and increases local 

morbidity. Patients were mailed a set of questionnaires in the period between October 

and December 2007. If they had not returned the questionnaires after a month, they were 

reminded by a telephone call and, if needed, were sent a new set.

Current sexual function was assessed with the Female Sexual Function Index (FSFI). The FSFI 

is a self-administered 19-item questionnaire, comprising six domains: “Arousal”, “Desire”, 

“Lubrication”, “Orgasm”, “Pain”, and “Satisfaction”. (12;13) The internal consistency and 

stability of the FSFI are satisfactory-to-good and its discriminant and predictive validity are 

excellent, as is its ability to predict the presence or absence of sexual problems. (12) The 

FSFI assesses sexual function in the previous 4 weeks, thereby reducing the risk of recall 

bias. Patients were also asked to rate their current sexual function compared with that 

before treatment on a 5-point Likert scale, ranging from much better to much worse. The 

explanatory text of terms used in the questionnaire mentions that sexual activity includes 

caressing, foreplay, masturbation and vaginal penetration. 

Variables Information about patient age, marital status, height and weight (to calculate 

the Body Mass Index), and chronic medical conditions was obtained by questionnaire. 

Information about disease and treatment characteristics was retrieved from the medical 

files, i.e. TNM stage, type of surgery, clitoridectomy, diameter of excised tissue (centimeters), 

and adjuvant inguinal radiotherapy (yes/no). Type of surgery was dichotomized into 

extensive surgery (i.e., radical local excision with inguinal lymph node dissection or radical 

vulvectomy) and less extensive surgery (i.e., radical local excision, with a sentinel node 

excision or without a procedure regarding the inguinal lymph nodes). 

Psychological characteristics included general mental and physical well-being, body image, 

and dispositional optimism. General mental and physical functioning was measured with 

the SF36 Health Survey, from which a Mental Component Score (MCS) and Physical 

Component Score (PCS) can be derived. (14;15) Higher scores on these scales (range 0 to 

100) are indicative of better mental and physical functioning; the mean score (±standard 
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deviation) on both scales for the Dutch population is 50 ±10. (14;16) Body image was 

measured with the Body Image Scale (BIS, score range 0–30), (17) and a higher score 

reflects a more negative body image. Optimism was measured with the Life Orientation 

Test (LOT, score range 0–32), a ten-item questionnaire on expectations about outcomes in 

general, using a 5-point Likert-scale. (18;19) A higher score on this questionnaire reflects 

being more optimistic. All questionnaires have good-to-excellent psychometric properties 

and are widely used.

Statistical analysis To gain more insight into possible selection bias,  we performed a 

non-respondent analysis, using independent sample t-tests, to see whether women who 

did or did not complete the questionnaires had a different profile, with regard to age, 

having a partner, and type of surgery. To detect differences in sexual functioning between 

women treated with extensive and less extensive surgery, we compared the FSFI domain 

scores using independent sample t-tests, after comparing their age and partner status, 

using respectively independent sample t-test and a Chi-square test. 

We used linear regression analyses to explore associations between each FSFI domain 

and demographic, disease, treatment, and psychosocial variables, after first performing 

univariate regression analyses on each FSFI domain score, with the following predictors: 

age (years), partner (yes / no), interval between treatment and time of completing the set 

of questionnaires (years), extensive surgery (yes / no), clitoridectomy (yes / no), adjuvant 

inguinal radiotherapy (yes / no), diameter of excised tissue (per centimeter), mental 

well-being (MCS of SF36), physical well-being (PCS of SF36), body image (BIS), and optimism 

(LOT). Variables with a p value <0.15 were entered in the multivariate model; p values ≤0.5 

were considered to reflect statistical significance. We did not correct p-values for multiple 

testing, as these analyses were exploratory and intended to generate hypotheses. (20) We 

also looked for consistency in the pattern of the beta coefficients in the different linear 

regression analyses, e.g. whether associations were consistently negatively associated with 

sexual function. (20) The data were analyzed using SPSS version 16.0. 

Results
Of the 303 patients with vulvar cancer treated in the AMC during the study period, 120 

were considered eligible and were mailed a set of questionnaires (see Figure 1). The 

majority of excluded patients had died (n=101), for other reasons of non-inclusion see 

Figure 1. Seventy-six patients (63%) returned the completed questionnaires. The mean 

time between primary treatment for vulvar cancer and questionnaire completion was 5 

years (SD 3).

The demographic, disease, treatment, and psychological characteristics of the included 

patients are shown in Table 1. The mean age was 68 years (SD 14), 42 women (55%) 

reported having a male partner, and 30 patients (39%) had had extensive surgery. The 

mean MCS (mental well-being) was 49 (SD 11) and the mean PCS (physical well-being) 

was 46 (SD 10). Analysis revealed that non-respondents were older and had a partner 

C
hapter 4

Sexual function after vulvar cancer

55

proefschrift Menke.indb   55 27-9-2012   14:45:13



less often than the respondents, but there were no differences in the type of surgery 

performed. .

Eighteen patients (24% of the total sample and 43% of patients with a partner; mean age 

53±10 years) reported vaginal penetration during sexual activity. Of the 42 patients with 

a partner, 1 (2%) and 18 (43%) reported having a better and similar sexual function after 

treatment than before treatment, respectively. Of the 34 patients without a partner, 20 

(59%) reported having a similar sexual function after treatment than before treatment. 

In total 15 reported a worse, and 17 a much worse sexual function after treatment than 

before treatment; 5 patients did not answer this question. 

Table 2 shows the mean FSFI domain scores for patients who underwent less extensive 

and extensive surgery. There was no statistically significant difference in age and partner 

status between the two groups. The domain scores of extensively treated patients were 

not significantly different from those of less extensively treated patients. The “Desire” 

domain consists of the first two FSFI items and was completed by all patients. The other 

domains were only partly completed, as indicated by the different sample sizes displayed 

in Table 2. For example, the “Pain” domain, derived from questions about penetration, 

was completed by only 18 subjects, namely, those whose sexual activity included vaginal 

penetration. 

Table 3 displays the statistically significant results of the univariate and multivariate linear 

regression analyses per FSFI domain score. The patterns of the beta coefficients were 

consistent in the univariate and multivariate analyses. On multivariate analysis, age was 

negatively associated with ”Arousal” and “Desire”, having a partner was positively related 

with “Satisfaction”, adjuvant radiotherapy was negatively associated with “Orgasm”, 

Figure 1 Patient selection

Eligible patients
N = 120  

Completed questionnaires: 
N = 76

Response rate:
63%

 

 

Number of patients 
in database
1997 - 2007

N = 303

Exclusion (Total: 183):

Deceased: N= 101
Linguistic barrier / 

M. Alzheimer: N=23

Treated last 12 months / 
palliative stage of 

disease: N= 31
Recurrent disease N=15
Radiotherapy vulva N=3

Lost to follow-up: N=10 

 
 

 
 
 

 

Refusals
N=26

 
 

No response after 
reminder
N = 18   
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Table 1 Patient, disease related and psychological characteristics of vulvar cancer survivors (N=76). 

Demographic Mean Age  68 14

Mean BMI 26 5

Mean Interval treatment - questionnaire (yrs) 5 3

Partner (n) 42 55%

Chronic medical condition (n) 55 72%

Disease-and-treatment-
related

TNM classification (n) T1A 7 9%

T1b, T2, N0, M0 57 75%

T1b, T2, N1/N2, M0 5 7%

T3/T4,N0/1/2, M0 2 3%

Other # 5 7%

Type of surgery (n) Less extensive RLE 6 8%

RLE + SN 40 53%

Extensive RLE+LND 2 3%

RLE+ bilateral LND 17 22%

RLE+ SN+ bilateral LND 3 4%

RVE 8 11%

Mean Diameter excised tissue (cm) 7 3

Excision clitoris (n) 28 37%

Adjuvant inguinal radiotherapy (n) 7 9%

Psychological Mean scores SF36 Mental well-being 49 11

Physical well-being 46 10

Mean scores Body image 5 5

Mean scores Optimism 21 5

Legend: RLE: radical local excision; SN: sentinel node procedure; LND: unilateral inguinal lymph node dissection; 
RVE: radical vulvectomy; SF36: Mental well-being: Mental Component Scale; Physical well-being: Physical 
Component Scale (both scales: min: 0, max: 100, higher score corresponds with better function); Body Image: 
Body Image Scale (min: 0, max :30, a higher score corresponds with more distress); Optimism: Life Orientation 
Test (min 0, max :32; a higher score corresponds with more dispositional optimism); # other: melanoma n=3, 
verrucous carcinoma n=1, sarcoma n=1

Table 2 Mean scores [standard deviation] per FSFI domain of patients who underwent extensive or less 
extensive surgery 

Less extensive (N=46) Extensive (N=30)

N Mean [SD] N Mean [SD] p-value*

Arousal 27 2.9 [2.0] 12 2.1 [1.8] 0.25

Desire 46 2.0 [1.2] 30 1.9 [1.2] 0.81

Lubrication 20 3.8 [2.2] 7 3.3 [2.3] 0.63

Orgasm 19 4.2 [1.7] 7 4.2 [1.9] 0.98

Pain 13 4.8 [1.6] 5 4.2 [2.1] 0.57

Satisfaction 27 3.6 [2.0] 10 4.4 [1.8] 0.28

* using independent samples t-test; N: number of patients; SD: standard deviation; FSFI: Female Sexual 
Function Index, higher scores indicate better function; NS: not significant 

being more optimistic was positively associated with “Desire”, and physical well-being was 

positively associated with “Orgasm”. None of the variables investigated were associated 

with “Pain”. 
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Discussion
In this exploratory cross-sectional study, we found that the current sexual function of 

women who had been treated for vulvar cancer was negatively affected by age and adjuvant 

inguinal radiotherapy but positively influenced by having a partner, physical well-being, 

and optimism. Other treatment variables, such as extent of surgery, clitoridectomy, or 

the interval between treatment and questionnaire completion were not associated with a 

worse sexual function. Although 1 woman reported having a better sexual function after 

than before treatment, 50% reported a similar and 42% a worse sexual function after 

treatment. 

Some limitations of our study merit attention. First, the cross-sectional design meant that 

we did not have data on sexual function prior to treatment, and asking the participants 

about their pretreatment sexual function might have introduced recall bias. However, it 

does provide insight into perceived sexual function before and after treatment. Almost 

half of the women, regardless of whether they had a partner or not, considered that 

Table 3. Statistically significant variables from univariate and multivariate linear regression analyses per FSFI 
domain 

Variables Demographic Disease-and-treatment-related Psychological

Age Partner Clitoridectomy Diameter Interval Adjuvant RT Mental well-being Physical well-being Body image Optimism

FSFI domains Beta-coeff p-value Beta-coeff p-value Beta-coeff p- value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value

Arousal

Univariate -0.75 <0.01 0.28 0.08 -0.28 0.09 -0.39 0.02 0.43 0.01

Multivariate -0.60 <0.01

Desire

Univariate -0.63 <0.01 0.26 <0.01 -0.30 0.01 -0.24 0.05 -0.25 0.03 0.23 0.05 0.27 0.02

Multivariate -0.49 <0.01 0.20 0.05

Lubrication

Univariate -0.69 <0.01 0.37 0.06 -0.53 <0.01 -0.32 0.12 0.40 0.04

Multivariate

Orgasm

Univariate -0.45 0.02 0.34 0.10 -0.34 0.08

Multivariate -0.53 0.01 0.42 0.03

Pain

Univariate

Multivariate

Satisfaction

Univariate -0.39 0.02 0.59 <0.01 0.53 <0.01 0.29 0.08

Multivariate 0.46 0.01

Legend: FSFI: Female Sexual Function Index; higher FSFI domain scores indicate better functioning; 
Diameter: diameter of excised tissue; Interval: interval between treatment and completing questionnaire; RT: 
radiotherapy; Mental well-being: Mental Component Scale SF36; Physical well-being: Physical Component 
Scale SF36; SF 36: higher score corresponds with better function; Body image: Body image Scale: higher score 
corresponds with more distress from body image; Optimism: Life-Orientation Test: higher score corresponds 
with more optimism.
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their sexual functioning was similar to that before treatment, a result which might be 

considered inconsistent with the results of the multivariate analyses, which showed having 

a partner to be positively associated with ‘Satisfaction’ . Answers about current sexual 

function could have been influenced by partner-related factors. 

Second, about half of the survivors had a partner and fewer than half of these women 

reported having sexual intercourse, which means that some of the FSFI domain scores 

were based on a small group of patients, thus rendering the domain scores rather 

unstable. Moreover, we were not able to calculate the total FSFI score, which is needed to 

distinguish between functional and dysfunctional sexuality, (13) and so, we cannot make 

this distinction in our study group. The number of missing items, which might reflect the 

reality of this age group, may render the FSFI less useful for these patients. Unfortunately, 

other validated sexual function questionnaires, such as the Sexual Function Questionnaire, 

have a similar disadvantage of being unreliable when administered to single or homosexual 

women. (21)

Third, we had no information about the quality of the partner relationship, which is 

reported to be a strong prognostic factor for sexual function in healthy women and 

women with vulvar cancer. (22;23) Although we found having a partner to be positively 

associated with “Satisfaction”, some of the items of this domain cover experiences with a 

partner, which might have thereby affected the observed association. 

Table 3. Statistically significant variables from univariate and multivariate linear regression analyses per FSFI 
domain 

Variables Demographic Disease-and-treatment-related Psychological

Age Partner Clitoridectomy Diameter Interval Adjuvant RT Mental well-being Physical well-being Body image Optimism

FSFI domains Beta-coeff p-value Beta-coeff p-value Beta-coeff p- value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value Beta-coeff p-value

Arousal

Univariate -0.75 <0.01 0.28 0.08 -0.28 0.09 -0.39 0.02 0.43 0.01

Multivariate -0.60 <0.01

Desire

Univariate -0.63 <0.01 0.26 <0.01 -0.30 0.01 -0.24 0.05 -0.25 0.03 0.23 0.05 0.27 0.02

Multivariate -0.49 <0.01 0.20 0.05

Lubrication

Univariate -0.69 <0.01 0.37 0.06 -0.53 <0.01 -0.32 0.12 0.40 0.04

Multivariate

Orgasm

Univariate -0.45 0.02 0.34 0.10 -0.34 0.08

Multivariate -0.53 0.01 0.42 0.03

Pain

Univariate

Multivariate

Satisfaction

Univariate -0.39 0.02 0.59 <0.01 0.53 <0.01 0.29 0.08

Multivariate 0.46 0.01

Legend: FSFI: Female Sexual Function Index; higher FSFI domain scores indicate better functioning; 
Diameter: diameter of excised tissue; Interval: interval between treatment and completing questionnaire; RT: 
radiotherapy; Mental well-being: Mental Component Scale SF36; Physical well-being: Physical Component 
Scale SF36; SF 36: higher score corresponds with better function; Body image: Body image Scale: higher score 
corresponds with more distress from body image; Optimism: Life-Orientation Test: higher score corresponds 
with more optimism.

C
hapter 4

Sexual function after vulvar cancer

59

proefschrift Menke.indb   59 27-9-2012   14:45:14



Our definition of extensive versus less extensive surgery could be criticized. The 

distinguishing feature was inguinal lymph node dissection, which in itself is arbitrary as the 

groins do not include the genital area. However, inguinal lymph node dissection involves 

excision of the ilioinguinal nerve and genital branch of the genitofemoral nerve, which 

innervate the ventral side of the vulva and mons pubis. (24) The dissection also results 

in lymphedema. (24) Nerve damage and lymphedema are both likely to adversely affect 

sexual function. The long and variable follow-up may limit the practical implications of 

our results. However, we included the time interval in our regression analysis and found 

that it was not significantly associated with sexual function. Therefore, we cautiously 

conclude that variation in the interval between vulvar cancer treatment and questionnaire 

completion (median 4 years, range 1 to 11 years) probably did not influence our results. 

A strength of our study is the large group of women included and the long follow-up. 

Moreover, the response rate (63%) was reasonably high and we used standardized, 

psychometrically robust, and widely used questionnaires to assess sexual function, 

well-being, body image, and optimism. Lastly, we included patients treated with different 

surgical techniques, whereas previous studies examined the sexual functioning of patients 

treated with radical vulvectomy only. (25-28) Consequently, our results are more generally 

applicable to survivors of vulvar cancer treated in a similar manner. 

In our sample, 43% of patients with a partner reported being sexually active (with vaginal 

penetration). The proportion of sexually active women was much higher in a large study 

in the general US population involving 3005 adults (1550 women), in which 80% of the 

women (57 – 60 years) reported being in good general health and being sexually active 

with a partner. (29) Our survivors scored only slightly lower than the average of the Dutch 

population on their self-perceived health (MCS and PCS), so they would probably report 

being in good (rather than poor or excellent) general health. This difference in sexual 

activity between the US study and our study is probably meaningful, and perhaps indicates 

that physicians should talk about the sexuality and sexual function of their patients before 

and after treatment. 

The FSFI domain scores do not have cut-off values for sexual dysfunction, except one 

recently published for the “Desire” domain. (13;21;30) This makes it difficult to compare 

our findings with those of an age-matched population. Ter Kuile et al. reported FSFI domain 

scores for women diagnosed with sexual dysfunction that were lower than the scores of 

the women of our study, who had survived vulvar cancer; however, the healthy controls in 

the study of Ter Kuile et al. had higher scores than our group. (12) The recently published 

cut-off score of 5 for “Desire” dysfunction is much higher than the mean score in our 

group, which was 2.0 [SD 1.2] for less extensively treated patients and 1.9 [SD 1.2] for 

extensively treated patients. (30) Thus based on the cut-off score, all of our patients would 

have had hypoactive sexual desire disorder; however, the cut-off score was derived from 

women who were younger (maximum 55 years) than our participants (mean age 68 years) 

and is probably not applicable for our patients. Compared to the mean FSFI domain scores 

of cancer survivors in a recent study, of whom the majority were cervical cancer survivors, 
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vulvar cancer patients only reported worse Desire and Arousal and the less extensively 

treated patients also worse Satisfaction. (31) The patients who completed questions 

about Lubrication, Orgasm and Pain were not different from the cancer survivors. (31) We 

tentatively conclude that if patients who have been treated for vulvar cancer are sexually 

active, their reported sexual function is probably better than that of women with sexual 

dysfunction, worse than that of women in the general population, but mostly comparable 

to other cancer survivors.

We did not find the extent of surgery to influence sexual function, which is consistent 

with the report by Green and colleagues, who also did not find sexual dysfunction to 

be associated with clitoridectomy after vulvectomy, although they ascribed this lack of 

association to the low proportion of patients who had undergone clitoridectomy in their 

sample. (9) In our sample, a large proportion (i.e. 37%) of the women had undergone 

a clitoridectomy. Clitoridectomy was univariately negatively associated with “Arousal”, 

“Desire”, and “Lubrication”, but not in the multivariate models. This lack of statistical 

significance could be due to small sample size or to possibly interacting factors in the 

multivariate model, such as amount of tissue excised, or confounding factors that we 

did not include in our multivariate model. Alternatively, if there was a therapeutic need 

to remove the glans clitoris, the woman’s preoperative sexual function may already have 

been compromised, such that removal of the clitoris would have had relatively little effect 

on postoperative sexual function. The only treatment-related factor significantly associated 

with impaired sexual function was adjuvant inguinal radiotherapy. This association can 

be explained in different ways. Adjuvant inguinal radiotherapy might cause discomfort 

as a result of edema in the groin, or give rise to radiation-related morbidity, worsening 

lymphedema, nerve damage, and formation of fibrotic tissue. (32) Prospective identification 

of risk factors for impaired sexual function after vulvar cancer treatment is needed to 

further explore these possibilities. 

Body image was not significantly associated with sexual function, possibly because body 

image is a broader concept than female genital self-image, which is expected to be  

affected most given the location of the surgery. However, an earlier study did report major 

changes in sexual function and body image after vulvectomy. (10) A potential explanation 

for this apparent discrepancy is that most of our patients were treated less extensively 

than the patients in the other study and therefore probably experienced less morbidity and 

discomfort and a less negative impact on body image. Alternatively, our study population 

was older and these women might have been less concerned about body image. Further 

research is needed to support this hypothesis.

The positive association between dispositional optimism and sexual well-being has never 

been described before. Optimism in cancer patients is related to better coping with the 

disease and its effects, (33;34) and to less perceived distress in women undergoing surgery 

for pelvic organ prolapse. (35) These mechanisms could explain the positive association 

with sexual function in our patients as well.
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Conclusions
Even though some of the FSFI domain scores could only be calculated for a small sample, 

we cautiously conclude that fewer women who have survived vulvar cancer are sexually 

active compared with women of the same age and comparable general health. However, 

vulvar cancer patients who are sexually active probably have a better sexual function than 

women diagnosed with sexual dysfunction. Disease and treatment characteristics have a 

limited influence on sexual function in these women, the majority of whom did have less 

extensive surgery. Sexual function is positively associated with having a partner and a 

good physical well-being, and with being optimistic. These results indicate that the sexual 

function of women treated for vulvar cancer is influenced by multiple factors, and that 

gynecologists, other physicians, and nurses should enquire about the sexual function of 

their patients before and after surgery (36) and offer specialist help (a sexologist) in the 

case of sexual dysfunction. 
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Abstract
Background Hydronephrosis can be a side effect of radical hysterectomy for cervical 

cancer. The incidence of clinically relevant hydronephrosis has not been studied in a large 

sample and the benefit of early detection of hydronephrosis is not clear. 

Objective To assess the incidence of hydronephrosis, following radical hysterectomy and 

evaluate the usefulness of routine renal ultrasound (RH).

Methods Retrospective study, January 1998 and December 2008. Cervical cancer patients 

(FIGO stage IBI-IIA), treated with radical hysterectomy and pelvic lymph node dissection 

with or without adjuvant radiotherapy, without surgical lesion of the ureter, followed-

up 6 months in the Academic Medical Center Amsterdam. Routine renal ultrasound was 

performed four weeks after RH, and in some on indication before or after the routine 

ultrasound. We documented which interventions for hydronephrosis were performed and 

evaluated the profile of patients at risk for hydronephrosis. 

Results 281 patients were included: 252 (90%) underwent routine renal ultrasound and 29 

(10%) underwent imaging on indication before routine ultrasound. The overall incidence 

of hydronephrosis was 12%. In symptomatic patients, the incidence was 21% and 9% 

in asymptomatic women undergoing routine ultrasound. Four patients were invasively 

treated for hydronephrosis (1% of the total group) after imaging for clinical suspicion of 

hydronephrosis. Patients with hydronephrosis were significantly more often treated with 

radiotherapy than patients without (43% versus 25% (p=0.03). 

Conclusion There is no place for routine renal ultrasound following radical hysterectomy. 

Patients should be instructed about the symptoms that may be related to hydronephrosis, 

to allow for renal ultrasound on indication. 
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Introduction
Treatment of early stage uterine cervical cancer (International Federation of Gynecologic 

Oncology (FIGO) stage IBI-IIA) fortunately results in high survival rates ranging from 

73 to 89%. (1) Treatment primarily consists of radical hysterectomy and pelvic lymph 

node dissection, especially in younger patients. One of the side effects of cervical 

cancer treatment is hydronephrosis. The reported incidence is 21% two weeks after 

radical hysterectomy and lymph node dissection (RH) and 15% three months after this 

procedure. (2;3) Two mechanisms could explain the dilatation of renal pelvis with or 

without hydro-ureter after RH: [1] surgical denervation of ureters resulting in reduction 

of the peristaltic movements, [2] obstruction of the ureter due to a surgical lesion or scar 

tissue formation. (2) Hydronephrosis after radical hysterectomy resolves in most patients 

spontaneously within 6 months after surgery. (2) Because severe hydronephrosis might 

impair renal function and could ultimately result in renal failure, routine imaging of the 

kidneys during the post-operative phase has been proposed to diagnose this surgery 

related complication. Less than two decades ago intravenous pyelogram (IVP) was 

abandoned as a routine check after radical hysterectomy. (4) Following the cessation of 

the postoperative IVP, in our center routine renal ultrasound at 4 weeks after RH was 

introduced to detect asymptomatic hydronephrosis at an early stage. (5) However, the 

number of patients diagnosed and treated for clinically relevant hydronephrosis has not 

been studied in a large sample and it is not known whether the patient will benefit of early 

detection of hydronephrosis. 

We set up a study with the aim to evaluate the usefulness to routinely perform renal 

ultrasound after radical hysterectomy with pelvic lymph node dissection (RH).

Methods
Patients For this retrospective study we included all patients treated in the Academic 

Medical Center of the University of Amsterdam during January 1998 and December 2008 

who met the following criteria: 1] cervical cancer FIGO stage IBI-IIA; 2] treatment with 

radical hysterectomy and pelvic lymph node dissection (Wertheim-Okabayashi) with or 

without adjuvant (chemo-) radiotherapy; 3] presence of a detailed surgical report; 4] 

absence of  known per-operative lesion of the ureter (as these patients did not undergo 

routine ultrasound at 4 weeks after surgery); 5] follow-up of 6 months in our center. 

Patients included in the EORTC 55962 study, requiring additional imaging before and after 

the operation were excluded from this study as they were not followed up with the routine 

regimen and this different management could influence the results. (6)

Data collection Disease and treatment characteristics collected were: FIGO stage, surgical 

urological complications, operative blood loss and adjuvant radiotherapy, with or without 

chemotherapy. The type of radical hysterectomy with pelvic lymphnode dissection 

performed in our center during the study period was according to the Wertheim – 
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Okabayashi procedure, which is done laparotomically.(7) The usual interval in our center 

between the surgical procedure and start of radiotherapy was 4 to 6 weeks. The criteria 

for adjuvant radiotherapy were one or more of the following: positive lymph nodes, tumor 

growth in parametrial tissue and tumor growth in the surgical margins. Usually 45 Gray was 

administered to the operation field up to L5 and additionally 10 Gray internal radiotherapy 

when more than one of the abovementioned criteria was present.

Outcome measurements The routine renal ultrasound was planned 4 weeks after the 

RH. The total group of patients was subdivided in group A, who did not have clinical 

suspicion of hydronephrosis before 4 weeks postoperatively and underwent routine renal 

ultrasound. Group B had imaging prior to the routine ultrasound as there was clinical 

suspicion of hydronephrosis. For both groups data were collected concerning the clinical 

suspicion for hydronephrosis up to 3 months postoperatively; results from subsequent 

imaging and management were collected. The data of follow-up were studied until 6 

months postoperatively. During the inclusion period, the management of hydronephrosis 

was individualized, but general policy was that severe unilateral and / or bilateral 

hydronephrosis, or moderate bilateral hydronephrosis, with or without increased serum 

creatinin levels resulted in an intervention. Interventions were either a double-J catheter or 

nephrostomy. Of the patients who needed an intervention for hydronephrosis we collected 

the creatinin-level before and after the intervention. The severity of hydronephrosis was 

recorded as reported by the radiologist: mild (some ectasia of collecting system en mild 

dilatation of the ureter), moderate (clear dilatation of the collecting system and ureter, 

but without ballooning of the pyelocalyceal system)  or severe (distortion of the collecting 

system with ballooning and a dilated, tortuous ureter). Of patients who received imaging 

for clinical suspicion of hydronephrosis with or without hydronephrosis, medical files were 

checked to see which clinical signs and symptoms were the indication for imaging. 

Statistical analysis The proportion of patients with hydronephrosis was calculated for 

patients with and without clinical suspicion of hydronephrosis. We compared age, tumor 

diameter, operative blood loss and having had radiotherapy for the patients with and 

without hydronephrosis and for patients with hydronephrosis with and without symptoms 

using non-parametric independent sample test (Mann-Whitney U test), to evaluate 

whether patient and disease-related characteristics influence the risk of hydronephrosis. 

For data analysis we used the SPSS program 16.0. 

Results
Between January 1998 and December 2008, 475 patients were diagnosed in our center 

with early stage cervical carcinoma, of whom 281 patients (59%) were eligible for this 

study; reasons to exclude patients were: participation in the EORTC 55962 study (n = 67) 

(6); no postoperative imaging in our center (n = 38); detailed operation reports were not 

available (n = 4); no treatment with an RH or treatment elsewhere (n = 81); per-operative 

lesion of the ureter (n = 4). 
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Table 1 shows the patient-, disease- and treatment-characteristics of all included patients. 

Data of 281 patients were analyzed. Most patients (n=231, 82%) were diagnosed with 

FIGO stage IBI cervical carcinoma. Eighty-three patients (30%) were adjuvantly treated 

with radiotherapy with or without chemotherapy. 

Figure: Flow diagram of imaging for hydronephrosis after radical hysterectomy for cervical cancer

Legend: RH: radical hysterectomy; HN: hydronephrosis; Clinical suspicion¹: Patients receiving imaging for 
clinical suspicion of hydronephrosis: in total 42 patients; Hydronephrosis²: hydronephrosis found after imaging 
for clinical suspicion: in total: 12 patients; Standard US: standard ultrasound; Exp: expectative management; 
postop: postoperatively; G1/2/3: mild / moderate / severe hydronephrosis; RT: radiotherapy

Group B:  
Clinical 
suspicion¹  
< 4 wks 
postop: n=29 

Hydronephrosis²: 
n = 6 (21%) 
G1: n=3; G2: n=2; G3: n=1 
Unilateral: n=3 
Bilateral: n=3 
Before RT: n=4 

No HN: n = 23  

Expectative 
management: n = 4 

Invasive:  
n = 2  (Table 2, pts 1, 2) 

No HN:  
n = 3 

Unknown:  
n = 1 

Routine US 4 wks 
postop: n = 17 Hydronephrosis:  

n = 0 

Clinical suspicion¹ 
> 4 wks postop:  
n = 2 Hydronephrosis: 

n=0 

Imaging before 4 
weeks postoperative 
Group B 

Patients 
treated with 
RH:  N = 281 

Group A: 
No clinical 
suspicion < 4 
wks postop:  
n = 252 

No HN: n = 229 

Hydronephrosis:  
n = 22 (9%) 
 
G1: n=17; G2: n=5 
Unilateral: n=18 
Bilateral: n=4 
Before RT: n=8 
 

No further imaging: 
n=218 

Clinical suspicion¹ 
> 4 wks postop:  
n = 11  

Hydronephrosis²: 
n = 6 (56%) 
 
G1: n=2; G2: n=3; G3: n=1 
Unilateral: n=2 
Bilateral: n=4 
During/after RT: n=3 

Invasive:  
n=2  
(Table 2, pts 3 & 4) 

Expectative 
management: n=22 Hydronephrosis at 

last imaging:  
n = 8 
 
G1: n=7; G2: n=1 
 
 

Hydronephrosis 
at last imaging: 
N = 3: 
 
G1: 1, No HN: 2; 
Grade unknown: 1 

No HN:  
n = 14 

No routine US: 
n = 1 

 No routine US: 
n = 4 

 Routine  ultrasound 4 
weeks postoperative 
Group A 

Table 1. Patient, disease and treatment characteristics (n= 281) in number and percentage unless indicated 
otherwise*

Age Mean years (SD) * 43 10

N %

FIGO stage IBI 231 82

IB2 28 10

IIA 22 8

Total operative blood loss Mean milliliters (SD) * 1119 879

N %

Adjuvant treatment Radiotherapy only 44 16

Concurrent chemotherapy 43 15

Legend: FIGO: International Federation of Gynaecologic Oncology, SD: standard deviation

C
hapter 5

H
ydronephrosis after radical hysterectom

y

69

proefschrift Menke.indb   69 27-9-2012   14:45:19



Figure 1 displays the results of the imaging procedures. Overall the incidence of 

hydronephrosis was 12% (34/281). Group A (n=252) did not have clinical suspicion of 

hydronephrosis and had a routine ultrasound. Twenty-two (9%) were found to have mild 

or moderate hydronephrosis, not requiring treatment. Within three months after treatment 

4% (11/252) of group A developed signs and symptoms of hydronephrosis and had 

imaging again. Six of these patients had hydronephrosis, of whom 2 needed intervention 

for bilateral and or severe hydronephrosis (Table 2, patients 1 and 2). Group B (n = 29) 

had imaging for clinical suspicion of hydronephrosis before 4 weeks postoperatively, 

i.e. before the routine ultrasound. Six women (21%) had hydronephrosis, of whom two 

needed invasive treatment (Table 3, patients 3 and 4). In two of 23 women in group 

B without hydronephrosis at time of imaging for the first suspicion of hydronephrosis, 

again rose clinical suspicion of hydronephrosis for which imaging was done; neither had 

hydronephrosis. Of all patients with clinical suspicion of hydronephrosis (of Group A and B 

together: n = 42), 12 (29%) had hydronephrosis and four of them had invasive treatment. 

None of the 22 patients with hydronephrosis found with routine renal ultrasound required 

invasive treatment. 

Follow-up (see figure 1) showed that 25 of 34 patients (74%) with hydronephrosis did not 

have hydronephrosis within 6 months, 8 had mild and 1 had moderate hydronephrosis, 

one patient did not have imaging during follow-up.

Of all 281 patients four patients (1%) required invasive therapy. Table 2 shows in more 

detail the characteristics of the four patients who had hydronephrosis requiring invasive 

treatment. All four patients received radiotherapy, but patients ‘1’ and ‘2’ were diagnosed 

and treated for hydronephrosis before start of radiotherapy. Patients ‘3’ and ‘4’ were 

diagnosed with hydronephrosis after or during radiotherapy. 

The medical files were checked of the 42 patients who had imaging for clinical suspicion 

of hydronephrosis for the symptoms and signs for which they had imaging. Some patients 

had more than one sign or symptom. See table 3 for details. The signs and symptoms of 

patients with hydronephrosis were fever and lumbar and abdominal pain.

Table 2. Details of the 4 patients treated invasively for hydronephrosis

Signs and symptoms 
before imaging

Grade 
HN

Uni-/Bilateral HN Type of treatment HN Maximum 
Creatinin level 

(umol/L)

Course of Creatinin level * Adjuvant 
(chemo-) 

radiotherapy

Related morbidity

Before 
treatment

After 
treatment

1 2 wks postop: before RT, abdominal pain II Bilateral Nephrostomy (R+L) 113 Increased Normal Yes

2 3 wks postop: before RT, abdominal pain, infection, 
increased Creatinin level

III Unilateral Nephrostomy (R); 
Dilation ureter

91 Normal Normal Yes Postoperative ileus, 
partial ileal resection

3 8 wks postop: during RT, abdominal pain, increased Creatinin level III Bilateral Nephrostomy (R+L) 509 Increased Normal Yes

4 10 wks postop: after RT, lymph edema lower abdomen II Bilateral Double-J Catheter (R+L) 76 Normal Normal Yes

Legend: HN: hydronephrosis; postop: postoperatively; wks: weeks; RT: radiotherapy; Grade 1: mild; Grade 2: 
moderate; Grade 3: severe; (R): right hand side; (R+L): both sides. * normal creatinin level: < 95 umol/L; After 
treatment: up to 6 months postoperative follow up.
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Patients with and without hydronephrosis did not differ statistically significantly in age 

(p= 0.60), tumor diameter (p=0.09) and operative blood loss (p=0.67). Patients with 

hydronephrosis were significantly more often treated with radiotherapy (before or after 

diagnosis of hydronephrosis) than patients not diagnosed with hydronephrosis, i.e. 43% 

versus 25% (p=0.02). Patients with asymptomatic (n=22) and symptomatic hydronephrosis 

(n=12) did not differ in all of these characteristics. 

Discussion
In this retrospective study in 281 cervical cancer patients treated with radical hysterectomy 

with pelvic lymph node dissection we found that the overall incidence of hydronephrosis 

was 12%. In symptomatic patients, the incidence was 21%, whereas the incidence was 9% 

in asymptomatic women undergoing routine ultrasound. All patients that were invasively 

treated for hydronephrosis, 1% of the total group, were diagnosed by imaging after clinical 

suspicion of hydronephrosis. 

The limitations of this study merit attention. First, the retrospective design might influence 

the quality of collected data without standardization of the indication for imaging and 

intervention according to a study protocol. The collected data however, do reflect everyday 

Table 2. Details of the 4 patients treated invasively for hydronephrosis

Signs and symptoms 
before imaging

Grade 
HN

Uni-/Bilateral HN Type of treatment HN Maximum 
Creatinin level 

(umol/L)

Course of Creatinin level * Adjuvant 
(chemo-) 

radiotherapy

Related morbidity

Before 
treatment

After 
treatment

1 2 wks postop: before RT, abdominal pain II Bilateral Nephrostomy (R+L) 113 Increased Normal Yes

2 3 wks postop: before RT, abdominal pain, infection, 
increased Creatinin level

III Unilateral Nephrostomy (R); 
Dilation ureter

91 Normal Normal Yes Postoperative ileus, 
partial ileal resection

3 8 wks postop: during RT, abdominal pain, increased Creatinin level III Bilateral Nephrostomy (R+L) 509 Increased Normal Yes

4 10 wks postop: after RT, lymph edema lower abdomen II Bilateral Double-J Catheter (R+L) 76 Normal Normal Yes

Legend: HN: hydronephrosis; postop: postoperatively; wks: weeks; RT: radiotherapy; Grade 1: mild; Grade 2: 
moderate; Grade 3: severe; (R): right hand side; (R+L): both sides. * normal creatinin level: < 95 umol/L; After 
treatment: up to 6 months postoperative follow up.

Table 3 Signs and symptoms in patients who had imaging for clinical suspicion of hydronephrosis

Signs and symptoms Hydronephrosis (n = 12) No hydronephrosis (n = 30)

N N

Fever 2 9

Lumbar pain 4 12

Abdominal pain 8 12

Backpain 3

Ileus 2

Urinary tract infection 3

Hematuria 1

More than one sign or symptom could be present in a patient
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practice, following a local management protocol, which has been the same for many years 

as well as the type of surgical procedure. 

Another limitation of our study is that the grading of hydronephrosis in mild, moderate or 

severe could be subjective. We observed, however, that mild and moderate hydronephrosis 

mostly recovered within six months follow-up and did not worsen or needed intervention. 

We therefore conclude that although the grading is subjective, it is a clinically valid method.

One of the strengths of our study was that in a large number of patients renal ultrasound 

was routinely performed allowing to evaluate its clinical value. Another strength is that 

our study population is a homogeneous and consecutive group with respect to FIGO 

stage and type of primary treatment, being a radical hysterectomy with pelvic lymph node 

dissection in all patients. This enables us to generalize the results of our study to most 

women operated for early stage cervical cancer.

The incidence of hydronephrosis in our study is 12%, which is lower than the 21% found 

by Paick and co-workers by intravenous pyelogram (IVP). (2) Their incidence, however, was 

found in a low number of patients (n=34) only 2 weeks postoperatively. Hydronephrosis 

spontaneously recovered within 6 months in all of their patients. The incidence of our 

study is comparable to the 15% of persistent hydronephrosis after 3 months reported by 

Suprasert and co-workers, although they conducted a smaller study in only 77 patients. (2)

The results of our study suggest that routine renal ultrasound merely detects mild 

or moderate hydronephrosis, which has a benign clinical course not demanding any 

intervention. However, in case of clinical suspicion of hydronephrosis, imaging on 

indication is likely to diagnose hydronephrosis requiring intervention. One of the 

patients with hydronephrosis requiring intervention had surgical complications, related 

to the development of hydronephrosis, and two of them were adjuvantly treated with 

radiotherapy at the time of diagnosis of hydronephrosis. The difference in pathophysiology 

between hydronephrosis with and without signs and symptoms has not been studied by 

us nor described by others. It could be that asymptomatic hydronephrosis is primarily due 

to transient and mild decrease of peristaltic movements of the ureters. Hydronephrosis 

could become symptomatic by a quick dilatation of the ureters, e.g. by formation of 

oedema during radiotherapy, or by severe dilatation of the ureters. In our study group 

women with symptomatic hydronephrosis had more often moderate and severe grades of 

hydronephrosis. The explanation for developing either mild or severe hydronephrosis could 

not be found in patient- or disease-related characteristics. Surgery-related complications of 

the ureter and the extent of surgical denervation of the ureter together with postoperative 

radiotherapy might explain more severe grades of hydronephrosis causing symptoms. Not 

all patients with symptomatic hydronephrosis, adjuvantly treated with radiotherapy, were 

diagnosed with hydronephrosis during or after radiotherapy treatment. It could be that the 

patients with the criteria for adjuvant radiotherapy had larger tumors and consequently 

more radical surgery, possibly causing a higher risk of hydronephrosis. Radiotherapy is 

known to induce inflammation and oedema on the short term and formation of fibrosis 

on the long term, which could affect the ureter and the bladder. (8) The ureter can be 
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distally obstructed by inflammation or fibrosis near the bladder, but the bladder itself can 

become less compliant and pressure increases for the ureters to drain into the bladder. As 

21% of women with clinical suspicion of hydronephrosis actually had hydronephrosis, all 

of the mentioned clinical signs seem indicative for imaging, especially fever, lumbar and 

abdominal pain.

Based on our results we advise to abandon routine renal ultrasound in patients with cervical 

cancer undergoing radical hysterectomy and pelvic lymph node dissection as it will not 

help improve patient outcome. Those patients who need intervention for hydronephrosis 

have specific symptoms. These specific symptoms i.e. fever, abdominal and lumbar pain 

should be taken seriously, especially in patients adjuvantly treated with radiotherapy as 

they have significantly more oftenhydronephrosis. 
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Abstract
Objective To explore (1) reasons for not seeking help for severe pelvic floor symptoms 

after gynaecological cancer treatment,(2)  the willingness to undergo treatment for these 

symptoms and (3) to invite suggestions to improve out-patient care.

Design Qualitative study using semi-structured interviews. 

Setting Vulvar, endometrial or cervical cancer survivors treated in the Academic Medical 

Center, Amsterdam between1997 and 2007.

Sample Purposively selected sample from 138 eligible respondents to pelvic floor related 

questionnaires, who were severely bothered by symptoms (> 75th percentile of domain 

sum score of questionnaires) and had not sought medical help.

Methods After each semi-structured interview a checklist with reasons for not seeking 

help was complemented with newly mentioned reasons. The interviews were stopped 

when data saturation was accomplished, i.e. three consecutive interviewees had not 

revealed new reasons. The interviews were analysed by two researchers independently.

Results Fifteen interviews were conducted. Most reported reasons for not seeking help 

were that patients found their symptoms bearable in light of their cancer diagnosis and 

lacked knowledge about possible treatments. Seven patients were willing to undergo 

treatment. Eleven patients stated that care should be improved, specifically by timely 

referral to pelvic floor specialists and additional care by oncology nurses.

Conclusion There is need for standard attention to adverse effects on pelvic floor 

function after cancer treatment. This could be realized by quantifying symptoms using 

questionnaires, standard attention for such symptoms by gynaecological oncologists or 

oncology nurses and timely referral to pelvic floor specialists of those with bothersome 

pelvic floor symptoms.
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Introduction 
There is extensive evidence that treatment for gynaecological malignancies adversely 

affects pelvic floor function. Patients treated for endometrial, cervical, and vulvar cancer 

encounter symptoms such as urinary and faecal incontinence, over-active bladder symptoms 

and constipation. (1-5) Fortunately, a substantial number of these patients survive their 

malignancy, but as a consequence need to live with the adverse effects of treatment. 

Studies performed in general female populations have shown that pelvic floor symptoms 

impair quality of life. (6-8) However, not all women with pelvic floor symptoms visit a doctor 

for medical help. For instance, less than half of women with stress urinary incontinence seek 

help. (9-11) This is unfortunate as there are several highly effective treatments for stress 

incontinence. (12-14)  Community-based studies have shown that embarrassment, 

lack of knowledge about its causes, unfamiliarity with treatment options and presence of 

concomitant symptoms are reasons for not seeking medical treatment. (15-17)

To the best of our knowledge, no studies have been published that explore help seeking 

behaviour of gynaecological oncological patients for pelvic floor symptoms. Therefore, 

we do not know whether their help seeking behaviour differs from that of the general 

female population. Gynaecological cancer patients routinely visit their gynaecologist and 

radiotherapist and consequently could easily be referred to a pelvic floor specialist, e.g. 

uro-gynaecologist, urologist, pelvic physiotherapist, or gastro-enterologist. However, 

oncological specialists identified bladder and bowel symptoms in only 5 - 15% of 

gynaecological cancer survivors, whereas 23 to 58% of these women reported severe 

bladder and bowel symptoms. (18;19) Seeking medical help for pelvic floor symptoms 

should be encouraged as many conditions can be adequately treated, especially stress 

urinary incontinence and constipation and to a lesser extent radiation cystitis and proctitis, 

resulting in better quality of life. (20-27) Insight into the personal factors that impede help 

seeking behaviour in gynaecological cancer patients is therefore needed.(28)

The primary objective of this qualitative study is to explore patients’ personal reasons 

for not seeking medical help for bothersome pelvic floor symptoms after treatment for 

gynaecological malignancy. Secondary objectives are to explore the willingness to undergo 

treatment for these symptoms and to invite suggestions to improve post-operative 

out-patient care.

Methods
We conducted a qualitative study administering semi-structured interviews. We obtained 

approval of the Medical Ethical Committee of the Academic Medical Center (AMC), 

Amsterdam for conducting this study and patients gave written informed consent for the 

interview.

Patient selection for the semi-structured interviews was carried out in a three-step 

procedure. First, we performed a cross-sectional quantitative study in women treated 
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between 1997 and 2007 for endometrial, cervical, or vulvar cancer in the AMC. Patients 

were excluded if they were unable to complete a Dutch questionnaire and/or had been 

treated for metastatic or recurrent disease in the year prior to the study. Patients, fulfilling 

these in- and exclusion criteria were sent a set of standardized questionnaires on pelvic-

floor-related quality of life, containing the Urogenital Distress Inventory (UDI)(29;30) and 

the Defecatory Distress Inventory (DDI)(31). Both questionnaires incorporate multiple 

domains. Domain scores are calculated based on the answers to the corresponding 

questionnaire items. Higher scores represent a higher perceived burden of symptoms. 

The second step consisted of selecting those patients who scored over the 75th percentile 

of the domain sum scores of at least one of the questionnaires, and reported not to have 

sought specialized help for these symptoms. 

Third, to ensure diversity in the group of interviewees, we performed a purposive sampling 

procedure, i.e. we selected patients on the following pre-defined characteristics: year of 

treatment, tumour localization, age, parity, presence of co-morbidity, marital status and 

educational level. (32;33) Sample size was determined by the criterion of data saturation, 

meaning that when three consecutive patients had not added a new reason for not 

seeking help, data collection was stopped.

The interviews were conducted by MH, a PhD-student and medical doctor, who was not 

involved in the treatment of the interviewees. The interviews were audio-recorded. We 

conducted the interviews by telephone after we had determined the most feasible mode 

of administration by comparing face-to-face and telephone interviews in a pilot study. 

Before starting the interview the researcher ascertained that it was a convenient time 

and place for the interviewee to be asked medical and intimate questions. Furthermore, 

the interviewer assured interviewees that the content of the interviews would be kept 

confidential and no information would be conveyed to their treating physician. The 

semi-structured interviews started with two questions to confirm the presence and bother 

of pelvic floor symptoms and whether the patient had not sought medical help for these 

symptoms, as reported in the questionnaires. When patients reported that their symptoms 

had disappeared or they had sought help, the interview was stopped. If these questions 

were endorsed, patients were invited by open non-structured questions to tell about 

their symptoms and the reasons for not seeking help. After summarizing the information 

provided by the patients, they were asked if they could think of more reasons for not 

seeking medical help. If that was the case, the researcher explored and summarized these 

reasons again, until no further reasons were provided. Subsequently, all interviewees were 

read aloud a previously designed checklist of possible reasons for not seeking medical help 

and were asked whether these reasons were applicable to them. 

Initially this checklist consisted of 12 reasons for not seeking medical help for pelvic floor 

symptoms assembled by the authors based on clinical experience and relevant literature. 

These reasons for not seeking help were categorised into four themes: (1) ‘Pelvic floor 

symptoms are bearable in the light of the cancer diagnosis’; (2) ‘Specialists did not do 

anything about symptoms’; (3) ‘Patient is reluctant to go to hospital or physician’; [4] 
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‘Patient and / or specialists were not aware of existing treatment options’. We finalised 

each interview with two specific questions asking the patient whether she was willing 

to undergo treatment for her bothersome pelvic floor symptoms and whether she could 

provide suggestions on how to improve post-treatment outpatient care concerning 

pelvic floor symptoms. Additionally, patients were read aloud a checklist consisting of 

five suggestions how to improve such care and were asked whether they endorsed these 

suggestions or not. 

Analysis started directly after the conductance of each interview. Content analysis of the 

first four interviews was performed independently by MH and MS, professor in medical 

psychology, to check the quality of the interviews (e.g. avoidance of inappropriate leading 

questions, sufficient probing of answers to open questions) and the identification of new 

reasons. Content analysis of the subsequent interviews was carried out independently by 

MH and EB, social scientist and PhD student. By using the constant comparative method 

new reasons for not seeking medical help or suggestions to improve post-treatment 

out-patient care emerging from each interview were added to the checklists based on 

negotiated consensus.(34;35) In the cases that discrepancies occurred the researchers 

re-read or re-listened to the interview, discussed the content and interpretation until they 

reached consensus.(36) These resulting extended checklists were used for the subsequent 

interview. In accordance to this iterative process, each new patient was read aloud 

more comprehensive checklists, with the exception of the last three respondents whose 

interviews did not yield new information. Since this indicated that data saturation was 

accomplished further data collection was stopped.

The first seven interviews were transcribed verbatim. Since analysis was found to be 

straightforward, transcribing the interviews had no additional value and therefore we 

analysed the interviews directly from the audio-file. 

Results
A total of 853 sets of questionnaires were sent of which 569 were returned, resulting in a 

response rate of 67%. Of the 139 (24%) patients with a score above the 75th percentile of 

the UDI domain sum scores, 94 (68%) patients reported not to have sought medical help 

for their uro-genital symptoms. One-hundred-twenty-five patients (22%) had a score above 

the 75th percentile of the DDI domain sum scores, of whom 74 (59%) reported not to have 

sought medical help for defecation symptoms. The overlap of these two groups comprised 

30 patients, resulting in 138 eligible patients. The time between questionnaire completion 

and conductance of the interviews varied from 10 to 12 months. This period was used to 

enter the questionnaireś  data into a database, developing the checklist, and selecting 

the patients for the interview. We successively approached 24 patients for the interview, 

selected by the purposive sampling procedure. Eight patients were found not to be eligible 

for the interview: four patients told their symptoms had resolved in the meantime, either 

spontaneously (n=2) and or with conservative treatment (n=2); two patients could not be 
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tracked down; one patient had deceased and one patient received current treatment for 

radiation cystitis with hyperbaric oxygen. One eligible patient refused participation due to 

lack of time.  After 15 interviews data saturation was accomplished. Characteristics of the 

included patients are depicted in Table 1.

The mean duration of the interviews was 27 minutes (range 12 - 39). Twenty-one reasons 

for not seeking medical help for severe pelvic floor symptoms were added by patients 

to the initial 12, of which 10 items belong to the first theme ‘Pelvic floor symptoms are 

bearable in the light of the cancer diagnosis’. One theme was added for not seeking 

medical help: ‘Patient is self reliant’. The final version of the checklist is shown in Table 2. 

Theme 1 contains most reasons that were endorsed and most reasons that were added. 

An example of an original reason that was often endorsed was ‘These symptoms are not 

as bad as cancer’ which can be illustrated by the following citation of interviewee 9:

‘I was told I am healthy again, so I do not want to complain about these symptoms.’ 

An example of an added reason is: ‘Although I have severe problems, I do not experience 

this as suffering’. Interviewee 3 explained it as follows:

Table 1: Patients’ characteristics and willingness to undergo treatment

Inter
view

Year of 
treatment

Tumour 
localisation

Age Parity Co-morbity Marital 
status

Educational 
level

Predominant
symptom

´Would you want 
to undergo medical 
treatment for your 

symptoms?´

1 2003 cervix 84 2 Yes Married low UI / obstr def yes

2 1997 endometrium 72 0 Yes Single high FI yes

3 1997 cervix 53 0 Yes Married high OAB / painful 
bladder

not yet

4 2001 cervix 48 1 Yes Living together low UI not yet

5 2005 endometrium 61 2 Yes Married low OAB / FI no

6 2006 vulva 85 0 Yes Single low OAB / FI not sure

7 2003 endometrium 69 2 No Married low UI / constip yes

8 2005 cervix 43 2 Yes Divorced low UI not yet

9 2000 endometrium 72 2 Yes Married low OAB / FI yes

10 2002 cervix 56 1 No Divorced high UI no

11 1998 cervix 39 0 No Single high UI / constip yes

12 1998 cervix 55 2 Yes Married low UI / obstr voiding yes

13 2000 endometrium 73 2 Yes Married low OAB / UI yes

14 2006 cervix 53 2 No Married low Constip / FI no

15 1998 endometrium 75 3 Yes Divorced low UI / FI not sure

Legend: Co-morbidity: Interviewee 1: Chronic obstructive Pulmonary disease (COPD), rheumatism, hearing 
impairment; 2, 3: COPD; 4: cardio-vascular disease (CVD); 5: Diabetes, Hypertension; 6: CVD, visually 
impaired; 8: COPD, visually and hearing impaired, psychiatric problem; 9: rheumatism, hearing impaired; 12: 
hypertension; 13: diabetes, rheumatism; 15: diabetes, CVD, hypertension, rheumatism, visually and hearing 
impaired. Educational levels: low: up to secondary school; high: grammar school or college.
Abbreviations of predominant symptoms: UI: urinary incontinence; obstr def: obstructive defecation; FI: fecal 
incontinence; OAB: overactive bladder; constip: constipation; obstr voiding: obstructive voiding.
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‘I always consider myself lucky that I do not have many complaints, although the 
urge sometimes hurts so badly.’

Theme 2 (‘Specialists did not do anything about the symptoms’) consists of four reasons, 

of which one was added by an interviewee. Theme 3 (‘Patient is reluctant to go to hospital 

or physician’) included one original reason and three were added by interviewees. One 

illustrative reason was ‘Sometimes I am afraid that my symptoms are the result of cancer’. 

Interviewee 5 expressed this as follows:

‘When my bowel symptoms are very bad and I feel something, I always think: ‘Oh 
dear’. I always think the cancer will attack again.’

Theme 4 (‘Patient and / or specialists were not aware of possible treatments’) contains six 

reasons of which 4 were added by interviewees. The original reason, which was endorsed 

by almost each interviewee was ‘I had no idea that I could undergo treatment for my 

symptoms’. One of the added reasons was ‘I assumed that when my doctor/specialist 

thought I had severe symptoms, he/she would refer me to a specialist for these symptoms’.

Interviewee 5 commented:

‘I shall hear what the doctor wants with the symptoms.’ 

Theme 5 (‘Patient is self reliant’) was added in its entirety. We removed the original reason 

‘I have adjusted my behaviour in such a way that my symptoms do not bother me so 

much’ from theme 1 to this theme as it better fitted here. Three reasons were added by 

interviewees. Patient 7 endorsed the original reason, with the following explanation:

Table 1: Patients’ characteristics and willingness to undergo treatment

Inter
view

Year of 
treatment

Tumour 
localisation

Age Parity Co-morbity Marital 
status

Educational 
level

Predominant
symptom

´Would you want 
to undergo medical 
treatment for your 

symptoms?´

1 2003 cervix 84 2 Yes Married low UI / obstr def yes

2 1997 endometrium 72 0 Yes Single high FI yes

3 1997 cervix 53 0 Yes Married high OAB / painful 
bladder

not yet

4 2001 cervix 48 1 Yes Living together low UI not yet

5 2005 endometrium 61 2 Yes Married low OAB / FI no

6 2006 vulva 85 0 Yes Single low OAB / FI not sure

7 2003 endometrium 69 2 No Married low UI / constip yes

8 2005 cervix 43 2 Yes Divorced low UI not yet

9 2000 endometrium 72 2 Yes Married low OAB / FI yes

10 2002 cervix 56 1 No Divorced high UI no

11 1998 cervix 39 0 No Single high UI / constip yes

12 1998 cervix 55 2 Yes Married low UI / obstr voiding yes

13 2000 endometrium 73 2 Yes Married low OAB / UI yes

14 2006 cervix 53 2 No Married low Constip / FI no

15 1998 endometrium 75 3 Yes Divorced low UI / FI not sure

Legend: Co-morbidity: Interviewee 1: Chronic obstructive Pulmonary disease (COPD), rheumatism, hearing 
impairment; 2, 3: COPD; 4: cardio-vascular disease (CVD); 5: Diabetes, Hypertension; 6: CVD, visually 
impaired; 8: COPD, visually and hearing impaired, psychiatric problem; 9: rheumatism, hearing impaired; 12: 
hypertension; 13: diabetes, rheumatism; 15: diabetes, CVD, hypertension, rheumatism, visually and hearing 
impaired. Educational levels: low: up to secondary school; high: grammar school or college.
Abbreviations of predominant symptoms: UI: urinary incontinence; obstr def: obstructive defecation; FI: fecal 
incontinence; OAB: overactive bladder; constip: constipation; obstr voiding: obstructive voiding.
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‘I hardly ever leave the house, I resent walking with wet pants.’

At the time of the interview, seven patients were willing to undergo treatment for their 

pelvic floor symptoms. Two interviewees (6 and 15) could not make a decision about being 

treated for their pelvic floor symptoms:

‘I will hear from my doctor if something has to be done.’ 

‘I would not undergo surgery, but anything else: yes!’ 

Three interviewees (3, 4 and 8) said they considered undergoing treatment in the near 

future:

‘In the light of getting older and possibly worsening of symptoms, I would consider 
treatment.’ 

‘Only when I completely wet myself.’ 

‘I have my own business; I cannot be away from work.’ 

Three interviewees (5, 10 and 14) did not want to undergo treatment, for which they 

provided the following reasons:

‘Because I have other health problems and fear of going to a doctor.’ 

‘A friend treated for urinary leaking has worse problems than before.’ 

‘These symptoms are not important enough and I am against taking pills.’ 

Eleven patients generated suggestions how to improve post-treatment care for pelvic floor 

dysfunction. In addition to the predefined suggestions, two suggestions were provided 

by the interviewees (see Table 3). The two most frequently endorsed improvements, 

seven and eight times respectively, were: ‘There should be timely referral to a pelvic floor 

specialist when pelvic floor symptoms occur after cancer treatment’ and ‘In addition to 

care by an oncological specialist, I would have appreciated to discuss side effects of cancer 

treatment and other discomfort with a (oncology) nurse’.

Table 2: Final version of the checklist with reasons for not seeking help for pelvic floor symptoms (every 
statement ends with: ‘that is why I did not seek medical help’)

Theme 1 : Pelvic floor symptoms are bearable in light of the cancer diagnosis

Original reasons

My symptoms are a logical consequence of treatment

My symptoms are a logical consequence of aging

These symptoms are not as bad as cancer

My symptoms are not as bad as other symptoms I had directly after cancer treatment

I am still in follow-up for cancer, that is the reason I do not pay attention to these symptoms
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Added reasons

If these symptoms are the only complaints I have, after having had cancer, I call myself lucky

I had similar symptoms before treatment of cancer, so I am used to them

My symptoms are not as bad as symptoms of other people I know

I have other health problems that  are worse than my pelvic floor symptoms

I do not want to be a burden to my family and friends, so I do not mention my symptoms

The symptoms do not occur often

I had been prepared for these symptoms to occur after treatment

Although I have severe problems, I do not experience this as suffering

When I visited the oncological specialist I was so nervous, I forgot to mention my symptoms

It is very difficult to be absent from work or other activities

Theme 2: Specialists did not do anything about the symptoms 

Original reasons

My specialist / GP told me my symptoms are a logical consequence of treatment

My specialist / GP told me my symptoms are a logical consequence of aging

I have mentioned my symptoms but the specialist did not react to them

Added reason

My GP or specialist told me that I could not undergo treatment for my symptoms due to other health problems

Theme 3: Patient is reluctant to go to hospital or physician

Original reason

I have become frightened to go to a doctor / to a hospital

Added reasons

Sometimes I am afraid that my symptoms are the result of cancer

I feel embarrassed about my symptoms

I feel embarrassed to go to a doctor for my symptoms and having to get undressed

Theme 4: Patient and / or specialist were not aware of possible treatments

Original reasons

I had no idea that I could undergo treatment for my symptoms

My doctor told me there was nothing to do about the symptoms

Added reasons

I assumed that when my doctor/specialist thought I had severe symptoms, he/she would refer me to a specialist 
for these symptoms

I  think I am the only one with  these kind of symptoms

I do not think there is a definitive solution for my symptoms

I do not know where to go for help

Theme 5: Patient is self reliant

Original reason

I have adjusted my behaviour in such a way that my symptoms do not bother me so much 

Added reasons

I thought of solutions for my symptoms myself

The symptoms are part of my life / I learned how to live with the symptoms

I am not the type of person to visit a doctor regularly

Legend: In the added theme ´Patient is self reliant´ an original reason (I have adjusted my behaviour in such a 
way that my symptoms do not bother me so much) was moved to this theme. 
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Discussion
In this qualitative study most patients had expected their pelvic floor symptoms to occur 

as a consequence of the cancer treatment and most patients found their own ways to 

cope with these symptoms. Moreover, most patients did not seek medical help, because 

having had cancer overruled the importance of their pelvic floor symptoms. They called 

themselves lucky if these symptoms were the only complaints they suffered from after 

cancer treatment. Other remarkable findings are that most patients reported that they had 

not sought medical help because they were unaware of existing treatment options, with 

some patients being explicitly told by their oncologist that nothing could be done against 

such symptoms. However, most patients stated that they were willing to undergo treatment 

now or in the future if this would be offered and efficacious in their situation. To improve 

post-treatment outpatient care for pelvic floor dysfunction, the majority of patients would 

have appreciated consulting a (oncology) nurse to discuss the side effects of the cancer 

treatment and other topics. Furthermore, many patients recommended timely referral to 

a pelvic floor specialist when pelvic floor symptoms occur. The two suggestions made by 

the interviewees were to facilitate contact with other gynaecological cancer survivors and 

to provide psychological help. 

A number of limitations of our study merit attention. The first set of limitations concerns 

the patient selection. We invited patients who did not seek medical help for bothersome 

pelvic floor symptoms. The reasons of gynaecological cancer survivors, who did seek 

medical help, might also be interesting and useful for clinical practice. Furthermore, we 

identified patients on the basis of their scores on the UDI and DDI, validated questionnaires 

to assess uro-genital and defecation symptoms. (30; 31) In the absence of empirically 

based guidelines, we adopted the 75th percentile of the sum scores. This cut-off score 

appeared to be suitable as all interviewees experienced their pelvic floor symptoms as 

Table 3: Suggestions for improving supportive post-treatment care

Suggestions Proposed by Agreed by

There should be timely referral to a pelvic floor specialist when pelvic floor 
symptoms occur after cancer treatment 

4, 7, 8, 9, 11, 
13, 15

In addition to care by an oncologic specialist, I would have appreciated to discuss 
side effects of treatment and other discomfort with a (oncology) nurse 

4, 5, 7, 8, 9, 
10, 11, 15

Post-treatment care went well, I should have told my symptoms more clearly to 
my specialist

5, 7, 8, 15

I should have received more information before cancer treatment about pelvic 
floor symptoms that could occur or worsen by the treatment 

5, 7, 8, 9, 15

My oncologic specialist should have asked me more specifically about pelvic floor 
symptoms

8, 9, 15

Looking back I would have wished contact with other gynaecologic cancer 
survivors

1 7, 9, 10, 12

Looking back I would have appreciated psychological help 10

Legend: Suggestions added by patients are shown in italic. The numbers correspond with the numbers of the 
interviewees in Table 1.
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severely bothersome. We aimed at retrieving the primary reasons for not seeking medical 

help in this group of cancer survivors. We therefore adopted a purposive sampling 

procedure to ensure heterogeneity of the interviewees. Data saturation was accomplished 

with 15 patients, a sample size that might be considered quite small for a qualitative study. 

However, we believe that the sample size was sufficiently large and the sample composition 

sufficiently heterogenous, as we have succeeded to obtain an exhaustive list of reasons for 

not seeking medical help. We started each interview with open questions about patients’ 

help seeking behaviour for pelvic floor symptoms, and used a pre-defined checklist that 

we expanded on the basis of each subsequent interview. The list of original and added 

reasons for not seeking medical help from this heterogenous group of gynaecological 

cancer survivors was extensive showing a great variety. Our results and recommendations 

may therefore be applicable to all gynaecological cancer survivors, as well as to women 

who have been treated for other oncological pelvic diseases, e.g. bladder or rectum 

malignancies. 

Second, our secondary research objective was to invite suggestions for post-treatment 

outpatient care. As we also included interviewees who had already stopped their cancer 

follow-up we clearly have not collected all possible suggestions for improving outpatient 

care. Interestingly, even this group of interviewees provided important suggestions.  

Third, the use of telephone interviews can be criticised for containing the risk of lack 

of confidentiality or calling at an inconvenient time.(37) However, we pilot-tested their 

feasibility and found that they were well accepted by the interviewees. A strength was that 

the interviews were conducted by a medical doctor, knowledgeable about their treatment 

and symptoms, but who had no involvement in the treatment of these patients. Moreover, 

patients were explicitly told that the information provided would be kept confidential and 

not conveyed to their treating physician. Further, all interviews were analyzed by two 

persons to enhance the validity of the results.  

Our results differ from those found in population based surveys, as our interviewees do 

not express embarrassment to seek help, do not lack knowledge of the causes of the 

pelvic floor symptoms, and do not let concomitant symptoms play a role. In the referred 

population based studies, all the surveys were done with self report questionnaires, 

whereas we interviewed the patients. These different modes of data collection might 

explain the different results. However, gynaecological cancer survivors have undergone 

multiple gynaecological examinations and counselling before cancer treatment and 

therefore are less embarrassed to go to a gynaecologist and do not lack knowledge about 

the causes of pelvic floor symptoms.  Both groups of women do not seek help because 

they are unfamiliar with treatment possibilities. (9-11) 

To the best of our knowledge no qualitative study has been conducted on help seeking 

behaviour for pelvic floor symptoms in gynaecological cancer patients. Patients’ and 

physicians’ perception of post-treatment morbidity are repeatedly found not to be in 

accordance. (18;19;39) The results of this study suggest that oncologists ask about the 

side effects of the cancer treatment on the pelvic floor function, but do not seem to 
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continue asking questions about the impact of those symptoms on patients’ daily life. 

The oncologistś  reluctance to discuss possible treatment options might be due to lack 

of knowledge about treatment options for these symptoms in this complicated group 

of patients. For side effects such as radiation enteritis and cystitis or hypotonic bladder 

there is no conclusive evidence for curative options. Our interviewees, however, suffered 

mostly from urinary incontinence, for which good treatment options exist, as recently 

documented. (26;27) Additionally, there could be a larger role for general practitioners in 

paying more attention to pelvic floor symptoms and timely referral as part of a ‘shared-

care model’ for cancer survivors as suggested by Oeffinger and McCabe. (40)

Conclusion
Most gynaecological cancer patients consider their severe pelvic floor symptoms in the 

perspective of their previous cancer diagnosis and treatment, as most patients were 

informed about the consequences of treatment and feel fortunate to be alive. However, 

most patients would undergo treatment for these symptoms if this was proposed and 

efficacious.  Post-treatment care would be improved if, in addition to the routine oncological 

checkups by the gynaecological oncologist, an oncology nurse would pay attention to side 

effects of the cancer treatment on pelvic floor function, and their negative impact on 

these patients’ quality of life.  When gynaecological cancer patients report bothersome 

pelvic floor symptoms, pelvic-floor-related quality-of-life questionnaires could be used to 

objectify the symptoms.

Subsequent referral to pelvic floor specialists, such as uro-gynaecologists, urologists, 

gastro-enterologists and pelvic physiotherapists should be considered, although future 

research has to evaluate whether all existing treatment modalities are equally successful in 

alleviating pelvic floor symptoms in gynaecological cancer patients. 
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Abstract 
Objective To evaluate the effect of pelvic physiotherapy (PPT) on pelvic floor function 

after early stage cervical cancer treatment. 

Methods For this single center randomized controlled trial we included early stage cervical 

cancer (FIGO stage IBI-IIA) patients undergoing radical hysterectomy with pelvic lymph 

node dissection, without previous bladder or bowel surgery or current pregnancy. The 

intervention (PPT) and control (No PPT) groups received an illustrated brochure with 

instructions about pelvic exercises and voiding techniques. PPT patients also received 

advices and training by pelvic physiotherapists pre- and postoperatively. 

Primary outcome: obstructive voiding domain score of the Urogenital Distress Inventory 

(UDI). Secondary outcomes: other domain scores as assessed by the UDI, Defecation 

Distress Inventory (DDI) and Female Sexual Function Index (FSFI). Patients completed 

voiding diaries, and flowcystometry and postvoid residual volumes were measured at 

different time points up to 12 months postoperatively. Repeated measures analyses were. 

Results Between September 2007 and January 2010 42 patients were randomly allocated 

to PPT and 40 to No PPT. At 6 weeks, the mean obstructive voiding domain score was in 

PPT patients 19 (Interquartile range: 0-33) and in No PPT patients 22 (Interquartile range: 

0-33). No statistically significant differences were found in the primary and secondary 

outcomes between the PPT and the No PPT groups. 

Conclusion We did not find an effect of pelvic physiotherapy after early stage cervical 

cancer treatment, with respect to post-operative pelvic floor function additional to an 

illustrated brochure explaining voiding technique. 
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Introduction 
Background Cervical cancer FIGO stage IB-IIA can be treated by surgery or 

chemo-radiotherapy. Especially in younger patients radical hysterectomy is the first choice 

of treatment, with a 5-year disease-specific survival of more than 90%. (1-3) Radical removal 

of the uterus and its surrounding tissue can result in voiding and defecation symptoms and 

sexual dysfunction or aggravation of these symptoms if they existed before surgery. (4-7) 

Post-operative functional bladder disorders after radical hysterectomy are described in 

70-85% of cases. (8-10) These effects on bladder function are thought to be due to damage 

of the autonomic innervation of the pelvis, causing hypotonia of the detrusor muscle. 

(11;12) Difficulty emptying the bladder can result from the impaired detrusor function and 

is the most prevalent voiding symptom in patients undergoing radical hysterectomy. (13) 

Bowel symptoms after radical hysterectomy are prevalent as well, such as constipation, 

obstructive defecation symptoms and fecal incontinence. (14;15) Sexual problems can 

arise or worsen after radical hysterectomy, such as anatomical vaginal changes, less sexual 

interest, and problems with satisfaction, lubrication and orgasm. (16) 

These bladder, bowel and sexual symptoms adversely affect quality of life. (17-19) To 

prevent side effects, mostly less radical surgical techniques, i.e. nerve-sparing radical 

hysterectomy, have been studied. (20-22) We studied an other preventive intervention: 

postoperative pelvic physiotherapy. Pelvic physiotherapy is effective in preventing and 

reducing pelvic floor symptoms in some patients. Pelvic floor muscle training has been 

proven beneficiary for women treated for urinary and fecal incontinence and for sexual 

function in women who were post partum. (23-26) For constipation in adults, biofeedback 

has been proven superior to laxatives and sham exercises when using neuromuscular 

training and visual or verbal feedback. (27) Teaching someone who has just undergone 

radical surgery to coordinate the pelvic floor muscles and to optimize the voiding technique 

could theoretically reduce pelvic floor symptoms. 

Objectives The aim of this study was to evaluate the effect of pelvic physiotherapy on 

pelvic floor function after surgical treatment of early stage cervical cancer. Our primary 

outcome was a difference in obstructive voiding domain score as difficulty emptying the 

bladder is the most prevalent symptom after radical hysterectomy. 

Methods
Study Design A single-center randomized controlled trial was performed in the Academic 

Medical Center (AMC), Amsterdam. Prior to surgery, patients were asked to participate in 

the study and when they did, patients were sent the first set of questionnaires and were 

randomized in an 1 : 1 allocation ratio.

Participants Patients were eligible when they underwent a radical hysterectomy with pelvic 

lymph node dissection for early stage cervical cancer (FIGO stage IBI-IIA) and who did not 

previously have bladder or bowel surgery. Additional inclusion criteria were being able 
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to complete a Dutch questionnaire and to perform pelvic training. We excluded patients 

who were pregnant at the time of treatment for early stage cervical cancer. The local 

medical ethical committee approved the study, which was registered in the Dutch Trial 

Register (NTR, www.trialregister.nl, Trial Code 1114). Written informed consent was 

obtained from all patients. A radical hysterectomy with pelvic lymphadenectomy was 

performed according to the Wertheim – Okabayashi procedure. (28) At the end of the 

surgical procedure a supra-pubic bladder catheter was placed for 10 days. The eighth day 

after the radical hysterectomy urine cultivation was done and antibiotics were given when 

growth of bacteria was present. After ten days, the catheter was removed if the urinary 

residue was twice below 100 ml after spontaneous voiding. Otherwise, the patient was 

discharged with the suprapubic catheter and was instructed to void every 2 hours and to 

open the suprapubic catheter every 3-4 hours, also during the night. When patients had 

two subsequent residues of less than 100 ml the catheter was removed. As long as the 

suprapubic catheter was in place, patients had to visit the hospital every week for a urinary 

cultivation. If patients still had bladder retention after 4-6 weeks postoperatively, the 

suprapubic catheter was removed and they were taught to intermittently self-catheterize. 

Patients received adjuvant chemoradiation if they had lymph node metastasis, parametrial 

infiltration or tumor positive surgical margins. Chemoradiation consisted of 6 courses of 

weekly intravenous cisplatin 40 mg/m² and external beam radiotherapy.

The following information was collected from all patients: duration of surgery, operative 

blood loss, complications during surgery, duration of suprapubic catheter, need for 

intermittent self catheterization and complications during hospital admission. 

Interventions The intervention group “PPT” and the control group “No PPT”, both received 

the written information. The written information was composed by the specialized pelvic 

physiotherapist and reviewed by a gynaecologic oncologist of our center [supplement]. It 

contained pictures and explanations of the surgical intervention and pelvic floor muscle 

training. It also showed pictures with written information about different postures to 

optimize postoperative voiding .

If necessary, the control group “No PPT” was reminded by her oncology nurse about the 

written information postoperatively.

The intervention group “PPT” was visited by the pelvic physiotherapist the day before 

surgery for a short intake. The physiotherapist visited patients of the PPT group 4 to 5 

times in total during the hospital stay. At day 2 or 3 after the radical hysterectomy, the 

physiotherapist paid a 15-minute visit to see whether the patient was able to move out 

of bed. On the seventh day, the physiotherapist visited the patient for 30 minutes and 

explained pelvic floor exercises. The exercises were meant to enhance the pelvic floor 

coordination and strength, and to learn adjusting to the altered sensations related to the 

urge to void and defecate. The exercises comprised contraction and relaxation of the pelvic 

floor muscles. The pelvic physiotherapist told the patients to repeat these exercises 100 

times per day for the next 3 months. One or two days later, the physiotherapist checked 

with external palpation and inspection of the pelvic floor musculature whether the patient 
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understood and performed the exercises well. On the tenth day, the physiotherapist 

explained and practiced voiding exercises for 30 minutes [supplement]. The patients had 

to sit with their feet flat on the floor with their hips, knees and ankles bended 90 degrees 

and the legs widened. Patients were told to support the lower abdomen just above the 

pubic symphysis with their hand and to bend forward. With this movement combined with 

inhaling deeply and holding breath, the abdominal pressure was increased externally as 

well as internally for voiding. This exercise was repeated until no more urine was voided. 

Six weeks postoperatively, the physiotherapist saw the patients at the outpatient clinic for 

30 minutes to explain and repeat the exercises and to verbally evaluate voiding. 

Outcomes The primary outcome was a difference in the obstructive voiding domain score 

of the Urogenital Distress Inventory (UDI) between both treatment groups at six weeks, 

three and 12 months after surgery. 

Secondary outcomes were differences over time between the study groups in other domain 

scores of the UDI, defecation domain scores and impact of uro-genital and defecation 

symptoms, sexual function and mental and physical well being. 

All patients received a set of questionnaires before the operation, six weeks, three and 

12 months after surgery. When not returned within two weeks, the patient was sent a 

mailed reminder with a new questionnaire. If there still was no response after two weeks, 

we contacted the patient by phone. The set of questionnaires consisted of the following 

questionnaires:

The Uro-genital Distress Inventory (UDI) includes 19 items, consisting of two parts. (29) 

The first asks about presence of a symptom, to be answered by yes or no. The second asks 

about experienced distress of this symptom, to be answered on a four-point Likert scale (not 

at all – greatly) if the first part is answered with yes. The items are combined to form five 

domain scores from the items: obstructive voiding, discomfort / pain, urinary incontinence, 

overactive bladder and genital prolapse. (29) Each domain score ranges from 0 to 100. A 

higher score corresponds with more experienced distress from that particular domain. 

The Defecation Distress Inventory (DDI) contains 15 items with the same structure as 

the UDI. (30) Five domains can be derived: constipation, obstructive defecation, fecal 

incontinence, pain / discomfort, flatus incontinence. Each domain score ranges from 0 to 

100, with higher scores indicating more reported distress. 

The Incontinence Impact Questionnaire (IIQ) measures the impact of voiding and 

defecation symptoms on different aspects of quality of life. (29) The questions are divided 

in five domains: mobility, physical functioning, social functioning, emotional functioning 

and embarrassment. Domain scores range from 0-100, 0 identifying patients who do not 

report any symptoms and 100 identifying patients who report all possible symptoms and 

indicate these all as maximal bothersome.

We used the Female Sexual Function Index (FSFI) to assess current sexual function. The 

FSFI is a self-administered 19-item questionnaire, comprising six domains: “Arousal”, 

“Desire”, “Lubrication”, “Orgasm”, “Pain” and “Satisfaction”. (31) The cut-off value for 
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sexual dysfunction has been described as a sum of all domain scores (full scale score) of 

26.55 points, with a lower score corresponding with sexual dysfunction. (32)

For assessment of general quality of life we used the SF-36. (33;34) This questionnaire 

consists of 36 items, from which two higher order scales can be calculated, the Mental 

(MCS) and Physical (PCS) Component Scales. Higher scores on these scales (range 0 to 

100) are indicative of better mental and physical functioning. Normative data for women 

are a mean MCS and PCS of between 49 and 50. (35) 

Patients were asked to complete voiding diaries, i.e. to register volume and hour of voids, 

severity of incontinence and urgency episodes, and pad use. 

Flowcystometry with ultrasound measurement of post-voiding residual bladder volume 

was performed at six weeks, three and 12 months after surgery at the outpatient clinic. 

(36) The authors who designed the study felt that the usual short time between the 

diagnosis and surgery was not appropriate to ask patients to undergo these tests at 

baseline. Residual volumes measured after the flowcystometry under 100 ml or less than 

one third of the voided volume were considered normal. 

We asked patients in each set of questionnaires to report whether they had sought 

medical help for bladder-, bowel- or sexual symptoms in the period between the current 

and previous assessment.

Sample size The sample size calculation was based on data from patients (n=196) presenting 

with uro-genital dysfunction at the gynecologic outpatient clinic of the University Medical 

Center Utrecht, The Netherlands. (37) Mean score of the obstructive voiding domain as 

derived from these data was 27.9 (SD 28.0) in the clinical sample. We expected to include 

a more homogeneous population in our study. We consider a difference of 20%, i.e. 6 

points of the domain score between both treatment groups to be clinically relevant. A 

sample size of 36 in each group will have 80% power, with a common standard deviation 

of 9, using a two group t-test with a 0.05 two-sided significance level. Accounting for 12% 

drop-outs we planned to include 82 patients in total. 

Randomization Patients were assigned through computerized block randomization. Only the 

first author had access to the randomization program. Patients who gave informed consent 

were told at time of admission, before the operation, to which group they were assigned. 

Statistical methods Baseline data and clinical outcomes were analyzed with descriptive 

statistics. We used independent T-test for continuous variables, and Chi-square test 

for dichotomous variables. Data are shown as means with standard deviation, or with 

interquartile ranges when the distribution of data was skewed. For analysis of the primary 

outcome we used Generalized Estimation Equations (GEE), which extends the generalized 

linear model and can be used to analyze repeated measurements. (38;39) GEE includes 

all longitudinal data of cases, including incomplete cases with the assumption that data 

are missing at random. We assumed a Poisson distribution. The statistical package used to 

perform all analyses was SPSS 16.0.

The recommendations of the Consolidated Standards on reporting of randomized clinical 

trials have been applied. (40)
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Results 
The PPT group receiving pelvic physiotherapy in addition to the written information 

consisted of 42 patients. The No PPT group receiving only the written information consisted 

of 40 patients. Figure 1 shows how the participants went through the different stages of 

the trial. (40) We included patients from September 2007 to January 2010 and we had 

a follow-up of 12 months. During the follow-up period, two patients had recurrence of 

cervical cancer, one patient in each study arm. 

The baseline characteristics of the participants are shown in Table 1. The mean age of PPT 

patients was 46 years (Interquartile Range 40-51) and of the No PPT patients 42 years 

(Interquartile Range 35-47). In both groups pelvic floor symptoms were reported prior to 

Figure 1. Consolidated Standards of Reporting Trials diagram of participants through each trial stage

 

Randomized (n= 82) 

Allocated to Group PPT (N=42)  
• Received allocated intervention (n= 38)  
• Did not rec eive allocated intervention (n= 4)  
Reasons:  

o Inoperable (n=2)  
o Refused participation after randomization (n=2) 

Allocated to Group No PPT (N=40)  
• Received allocated intervention (n= 38)  
• Did not receive allocated intervention (n= 2)  
Reasons:  

o Inoperable (n=1)  
o Refused participation after randomization (n=1) 

Lost to Follow up: n = 12 
Reasons:  
Refused further participation: n = 3  
Recurrent disease: n = 1 
Unknown /no contact: n = 8  

Lost to Follow up: n = 15  
Reasons:  
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Recurrent disease: n=1  
Unknown/no contact: n= 12  

Analyzed: N = 42   Analyzed: N = 40 
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surgery, i.e. 12% by PPT patients and 20% by No PPT patients. Most prevalent symptom 

was constipation. 

Table 2 shows the clinical results of the surgery of both study groups. No statistically 

significant differences were found. 
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Table 3 shows the mean domain scores of the UDI, DDI, FSFI and SF36 preoperatively, 6 

weeks and 12 months postoperatively. Per time-point the number of analyzed patients 

are shown. The primary outcome, i.e. obstructive voiding domain score at 6 weeks 

postoperatively, was not statistically different between the PPT and No PPT groups. As at 

all time points more than half of the data of the Incontinence Impact Questionnaire (IIQ) 

were missing, it was decided to exclude these data from further analysis. 

The repeated measures analyses (GEE) did not show a statistically significant effect of 

pelvic physiotherapy on the primary and secondary outcomes over the total study period.

Table 4 shows the results of the flowcystometry and post-void residual bladder volume 

measurements. The differences between the two groups were not statistically significant. 

The mean residual volumes were within normal ranges at both time points in both groups. 

The results of the voiding diaries per study group did not show any statistical difference 

between the study groups. Mean voiding frequency at all time points for both groups was 

8 times during daytime and 0 - 1 time per night. Preoperative mean voiding volumes per 

Table 1. Baseline characteristics randomized patients: PPT (written information and pelvic physiotherapy) and 
No PPT (written information)

PPT (N=42) No PPT (N = 40)

Mean IQR Mean IQR

Age 46 40 – 51 42 35 – 47

Children 2 1 – 2 1.7 1 – 2 

BMI 25 23 – 27 24.2 22 – 26

N % N %

Multiparous 32 76 24 60

Instrumental delivery 7 17 6 15

Smoking 15 36 11 28

Alcohol 18 43 19 48

Drugs 2 5 1 3

Previous gynaecological surgery 13** 31 12^ 30

Previous pelvic floor symptoms 5*** 12 8^^ 20

Chronic conditions

Hypertension 5 12 4 10

Psychiatric 3 7 5 13

Orthopaedic 6 14 4 10

Pulmonary 1 3

Diabetes 1 2

FIGO stage

IBI 34 81 31 78

IB2 6 14 8 20

IIA 2 5 1 2

PPT: pelvic physical therapy; IQR: inter-quartile range; Previous gynaecological surgery: PPT**: laparoscopic 
sterilisation n=2; LLETZ n=4; apla n=1; cesarean section n=2; conisation n=4; No PPT^: cesarean section n=3; 
laparoscopic sterilisation n=2; LLETZ n=2; conisation n=3; fistula n=1; Previous pelvic floor symptoms: PPT*** 
prolapse symptoms n=1; constipation n=4; NoPPT ^^urinary incontinence n=1; prolapse symptoms n=1; 
constipation n=3, IBS n=1, diarroea n=1. 
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24 hours was in PPT patients (n=19) 213 mL (SD: 67) and in NoPPT patients (n=21) 273 mL 

(SD: 85). At 12 months postoperatively, these volumes were in PPT patients (n=11) 276 mL 

(SD: 121) and in NoPPT (n=11) 282 mL (SD: 180). 

In both groups, none of the patients reported to have sought extra medical help for 

bladder-, bowel and sexual symptoms after treatment during the 12 month follow-up 

period. After 12 months, 1 patient in the PPT and 1 in the No PPT group reported applying 

intermittent self-catheterization. One patient in the No PPT group reported that she had 

nephrostomies for bilateral hydronephrosis after radiotherapy. 

Discussion 
We compared the effect of additional pelvic physiotherapy on pelvic floor function-related 

quality of life after treatment of early stage cervical cancer to an illustrated brochure 

with written information and exercises. We did not find an effect of additional pelvic 

physiotherapy to an illustrated brochure on obstructive voiding after treatment. On none 

Table 2. Comparison of treatment characteristics according to study arm

PPT (N=42) No PPT (N = 40) p-value **

Mean duration operation Minutes 296 253 – 328 287 237 – 349 0.52

Mean operative blood loss Milliliters 691 400 – 900 595 263 – 775 0.32

Ovariectomy (N) 0.87

Unilateral 5 11.9% 4 10%

Bilateral 4 9.5% 3 7.5%

Surgical Complications * (N) 52% 43% 0.50

Blood loss > 500 mL 20 16

Other 2 1

Postoperative complications (N) 0.16

Infection # 1 2.4% 7 17.5%

Ileus 1 2.4% 1 2.5%

Haemorrhage (>500 mL) 1 2.5%

Other 4 9.5% 4 10%

Adjuvant therapy (N) 0.53

Radiotherapy 5 11.9% 4 10%

Chemo-radiotherapy 5 11.9% 8 20%

Mean duration of hospital 
stay

Days 11 10 – 12 11 9 – 12 0.90

Mean duration of  supra 
pubic catheter  

Days 14 10 – 13 15 10 – 15 0.61

Values are means (Interquartile Ranges) or numbers (percentage); * some patients had more than one 
complication; ** calculated with independent sample T-test for continuous variables and Chi-square 
test for dichotomous variables. # Type of Infection: PPT: n=1:pneumonia; NoPPT: n=4 fever eci, n=1 UTI, 
n=1 pneumonia, n=1 abscess pouch of Douglas; Other postoperative complications: PPT: n=1 bloodpatch 
for headache after epidural, n=1 readmission abdominal pain eci, n=1 volume overload, n=1 ventricular 
extra-systole; NoPPT: n=2 leukocyturia, n=1 painful incision suprapubic catheter, n=1 leakage lymph fluid from 
incision suprapubic catheter.   
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of the other evaluated secondary outcomes we found a statistically significant difference 

between both study groups.

Before interpreting the results, we need to discuss the limitations of our study. First, the 

loss to follow-up was higher than the anticipated 12%. We were not able to reach most 

of the non-respondents despite our strict reminder schedule, which makes documenting 

the reasons for non-participation impossible. As the voiding diary had even more missings, 

patients may have found completing the voiding diary too burdensome. The loss to 

follow-up is comparable with another questionnaire-based study conducted in a similar 

Table 3. Domain scores of urogenital (UDI) and defecation (DDI) –related and general (SF36) quality of life 
questionnaires and the full scale score of  the female sexual function index pre-operation, 6 weeks and 12 
months post-operation

Preoperative 6 weeks postoperative 12 months postoperative

PPT 
(N=39)

No PPT 
(N=37)

PPT 
(N=29)

No PPT 
(N=27)

PPT 
(N=26)

No PPT 
(N=23)

Beta 
coefficient

95% CI p-value*

Primary Outcome

UDI Obstructive voiding 5 0-0 2 0-0 19 0-33 22 0-33 10 0-17 13 0-33 0.95 -0.82 - 2.73 0.29

Secondary Outcomes

UDI Overactive bladder 11 0-22 5 0 -11 10 0-22 2 0-0 4 0-11 6 0-11 0.77 -0.06 – 1.60 0.07

Incontinence 6 0-7 3 0-7 9 0-18 8 0-7 8 0-13 14 0-27 0.57 -0.29 – 1.43 0.19

Pain 8 0-13 10 0-12 15 7-20 18 0-27 8 0-13 11 0-20 -0.26 -0.99 – 0.48 0.49

DDI Constipation 5 0-0 5 0-0 13 0-17 11 0-21 11 0-17 13 0-29 -0.05 -1.01 – 0.91 0.93

Obstructive 3 0-7 3 0-0 9 0-13 11 0-27 8 0-7 12 0-20 -0.11 -1.06 – 0.83 0.82

Incontinence 1 0-0 1 0-0 3 0-0 2 0-0 4 0-0 5 0-0 0.40 -0.99 – 1.79 0.57

Pain 3 0-0 5 0-0 5 0-0 16 0-33 11 0-13 8 0-0 -0.74 -2.12 – 0.65 0.30

Flatus 7 0-0 4 0-0 12 0-0 3 0-0 14 0-25 7 0-0 0.65 -0.47 – 1.76 0.26

FSFI FSS 20 5-30 16 4-30 16 6-25 16 5-30 23 8-33 24 0.21 -0.14 – 0.56 0.24

SF36 Mental 44 37-54 40 31-48 49 43-57 45 35-52 49 44-57 45 36-54 0.11 -0.02 – 0.23 0.09

Physical 52 46-59 55 49-60 40 34-46 40 32-45 47 38-56 50 45-58 -0.04 -0.12 – 0.04 0.31

Values are means (interquartile ranges); * calculated with repeated measures analyses; PPT: pelvic physical 
therapy; UDI: urogenital Distress Inventory; DDI: Defecation distress inventory; FSFI: female sexual function 
inventory; FSS: full scale score (sum of all FSFI domain scores); SF36: general quality of life questionnaire, 
Mental/Physical: Mental/Physical component scale

Table 4. Uroflowmetry and postvoid residual bladder volume at 6 weeks and 12 months postoperatively

6 weeks postoperative 12 months postoperative

PPT
(n=24)

No PPT 
(n=19)

PPT 
(n=17)

No PPT 
(n=8)

pvalue *

Mean Volume mL 275 177 326 217 315 293 376 173 0.75

Mean Maximal flow mL/sec 17 7 21 13 24 12 29 11 0.49

Mean Duration Sec 52 31 47 30 30 20 34 12 0.63

Intermittent voiding Yes: n ( %) 16 67 8 42 7 41 3 38 0.22

Mean Residual volume mL 104 150 64 36 27 62 51 0.14

* calculated with GEE repeated measures analyses; mean (standard deviation), or percentage when indicated 
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population in the Netherlands. However that was an observational longitudinal study. (16) 

We expected that participating in a trial would make patients more willing to complete 

the questionnaires. Other questionnaire-based studies had higher response rates. These 

studies measured side effects at only one time point and most assessed these at a later 

time-point than 12 months postoperatively. (13;41;42) We feel that the specific population 

of women with early stage cervical cancer might have characteristics which increase the 

risk of loss to follow up. For future research in a similar population, the high dropout 

rate should be taken into account for power analyses. In our two study groups, loss to 

follow up rates were comparable and therefore we expect the loss to follow not to have 

influenced the outcome. 

Second, we did not preoperatively assess bladder function with flowcystometry  and 

post-void residual bladder volume. However, subjective outcomes, which were assessed 

with questionnaires also prior to surgery, are considered more and more important in 

studying pelvic floor symptoms. (43) Moreover, most patients did complete a voiding diary 

preoperatively, which also provides some information about bladder function.   

Strong point of our study is that it is the first RCT on pelvic physiotherapy to prevent or 

reduce pelvic floor symptoms in a prospective setting in cervical cancer patients.   

Different explanations can be given for not observing an effect of additional pelvic 

physiotherapy on pelvic floor related quality of life  First, the brochure explaining how to 

exercise and void, might have explained so clearly how to realize good pelvic floor function, 

that adding advices and visits by a pelvic physiotherapist could not improve the outcome. 

Table 3. Domain scores of urogenital (UDI) and defecation (DDI) –related and general (SF36) quality of life 
questionnaires and the full scale score of  the female sexual function index pre-operation, 6 weeks and 12 
months post-operation

Preoperative 6 weeks postoperative 12 months postoperative

PPT 
(N=39)

No PPT 
(N=37)

PPT 
(N=29)

No PPT 
(N=27)

PPT 
(N=26)

No PPT 
(N=23)

Beta 
coefficient

95% CI p-value*

Primary Outcome

UDI Obstructive voiding 5 0-0 2 0-0 19 0-33 22 0-33 10 0-17 13 0-33 0.95 -0.82 - 2.73 0.29

Secondary Outcomes

UDI Overactive bladder 11 0-22 5 0 -11 10 0-22 2 0-0 4 0-11 6 0-11 0.77 -0.06 – 1.60 0.07

Incontinence 6 0-7 3 0-7 9 0-18 8 0-7 8 0-13 14 0-27 0.57 -0.29 – 1.43 0.19

Pain 8 0-13 10 0-12 15 7-20 18 0-27 8 0-13 11 0-20 -0.26 -0.99 – 0.48 0.49

DDI Constipation 5 0-0 5 0-0 13 0-17 11 0-21 11 0-17 13 0-29 -0.05 -1.01 – 0.91 0.93

Obstructive 3 0-7 3 0-0 9 0-13 11 0-27 8 0-7 12 0-20 -0.11 -1.06 – 0.83 0.82

Incontinence 1 0-0 1 0-0 3 0-0 2 0-0 4 0-0 5 0-0 0.40 -0.99 – 1.79 0.57

Pain 3 0-0 5 0-0 5 0-0 16 0-33 11 0-13 8 0-0 -0.74 -2.12 – 0.65 0.30

Flatus 7 0-0 4 0-0 12 0-0 3 0-0 14 0-25 7 0-0 0.65 -0.47 – 1.76 0.26

FSFI FSS 20 5-30 16 4-30 16 6-25 16 5-30 23 8-33 24 0.21 -0.14 – 0.56 0.24

SF36 Mental 44 37-54 40 31-48 49 43-57 45 35-52 49 44-57 45 36-54 0.11 -0.02 – 0.23 0.09

Physical 52 46-59 55 49-60 40 34-46 40 32-45 47 38-56 50 45-58 -0.04 -0.12 – 0.04 0.31

Values are means (interquartile ranges); * calculated with repeated measures analyses; PPT: pelvic physical 
therapy; UDI: urogenital Distress Inventory; DDI: Defecation distress inventory; FSFI: female sexual function 
inventory; FSS: full scale score (sum of all FSFI domain scores); SF36: general quality of life questionnaire, 
Mental/Physical: Mental/Physical component scale
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Possibly, we might have observed a beneficial effect of pelvic physiotherapy in an RCT 

comparing pelvic physiotherapy to no information at all, but we did not plan to abandon 

handing out the brochure. Therefore, our objective was whether pelvic physiotherapy had 

added value above and beyond the brochure.

An alternative explanation is that the No PPT group was very motivated to optimize 

pelvic floor function, based on the knowledge that they were not supported by a pelvic 

physiotherapist. This knowledge may have stimulated them to better study the brochure, 

than would be the case in normal daily practice.

Other aspects of the pelvic physiotherapy, such as timing of the training might also be of 

influence on the outcome. Women are still recovering mentally from the fact they have 

been diagnosed with cancer and physically from the surgery with or without adjuvant 

therapy. It could be that physiotherapy was give too early. During the first year, pelvic 

floor symptoms, such as obstructive voiding or urinary incontinence, are present but may 

not be experienced as bothersome. In a qualitative study performed by our group among 

gynecological cancer survivors at least 1 year after treatment, we found that shortly after 

treatment women felt fortunate having survived cancer. (44) At the long term however, 

they would have appreciated more attention for their pelvic floor symptoms, even though 

these symptoms were not more prevalent or more bothersome than shortly after initial 

treatment. (44)

The abovementioned explanations assume that pelvic physiotherapy is able to have an 

effect on the outcome. However, if the nerve and tissue damage caused by surgery and 

adjuvant therapy is severe, performing exercises might not be physically possible. The 

partial improvement of all domain scores at 12 months after surgery could be the result 

of regeneration of peripheral nerves or recovery of bladder and bowel function by an 

intrinsic mechanism. (45;46) Regeneration of peripheral nerves does not only require 

many reactions of non-neuronal cells to provide an optimal environment to grow, but 

also depends on the type and site of the injury. (47) How or to what extent peripheral 

pelvic nerves regenerate after radical hysterectomy with or without adjuvant radiotherapy 

is unknown. 

We did not ask the study groups about their preferences for and experiences with the 

studied intervention. The higher response in the PPT group could be a sign of appreciation 

for the personal attention from the pelvic physiotherapists. The evaluation of how 

interventions are experienced by patients should be included in future research. If patients 

report that it is the personal attention they appreciate, more attention by the nursing staff 

could potentially realize a similar effect.   

Before considering additional advices and training by specialized pelvic physical therapists 

for those patients, who are not able to fully understand the written information and 

exercises, the costs and potential benefits, as well as patients’ preference should be studied. 

In conclusion, we did not find an effect of additional pelvic physiotherapy after early stage 

cervical cancer treatment to an illustrated brochure explaining voiding technique, with 

respect to post-operative pelvic floor function.
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Abstract 
Introduction and Hypothesis: We studied feasibility and efficacy of intravesical 

instillations with 40 ml chondroitin sulphate 0.2% solution to prevent or reduce acute 

radiation cystitis (RC) in women undergoing pelvic radiotherapy.

Methods: Comparative pilot study in 20 patients; half received instillations. Measurements: 

instillations’ bother with Visual Analogue Scores (VAS, 0-10); bladder pain with VAS; 

micturition-related-quality of life with the Uro-genital Distress Inventory (UDI).

Results: One of instilled patients discontinued the instillations. The first median 

‘acceptability’-VAS was 0 (range: 0 - 3); the last median was 1 (range: 0 - 3). ‘Bladder 

pain’-VAS peaked halfway treatment among controls (median: 1; range: 0–5) and after 

treatment in instilled patients (median: 1; range: 1-3). UDI scores showed over time median 

follow-up scores at or above median baseline scores in controls and at or below median 

baseline scores in instilled patients.

Conclusion: Intravesical instillations with chondroitin sulphate 0.2% solution may decrease 

bother related to bladder symptoms and are well tolerated.
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Introduction 
Acute radiation cystitis (RC) is a common and debilitating problem in patients undergoing 

radiotherapy for gynecological malignancies. (1)] Acute RC symptoms develop on average 

at 2 to 3 weeks after the start of treatment in up to 24 - 30 % of patients and these 

symptoms include painful micturition, urgency, frequency and nocturia. (1;2)]  These 

overactive bladder symptoms are known to seriously impair quality of life. (3)] Although 

this acute condition is claimed to be self-limiting, it may result in chronic RC, which carries 

the risk of life-threatening morbidity. (4-6)]  Treatment of acute RC is only symptomatically 

and up to now no preventive measures have been studied before.

The pathophysiology of acute RC is not exactly clear, but the bladder wall is internally 

built up by fast dividing uro-epithelium, susceptible to radiation damage. Uro-epithelium 

is coated by the glucosamino-glycane (GAG) layer preventing urinary irritants to reach 

the underlying sensory nerves.  When the uro-epithelium is damaged, this results in 

insufficiency of the GAG- layer, and consequently, silent C-fibers are depolarized by urinary 

irritants leading to RC symptoms. (5;7)] Acute radiation cystitis usually occurs 3 to 6 

weeks after starting radiation therapy. (5) Up to 3 months after start of radiation therapy 

occurrence of radiation cystitis is often called the acute form. (4;8)

Endometrial and cervical malignancies can be treated with primary or adjuvant pelvic 

radiotherapy. The mode of treatment depends on disease-related characteristics, such as 

size and extension of the tumor, and to a lesser extent on patient characteristics. (8;9)] The 

severity of morbidity during and after treatment depends on the radiotherapy dosage and 

volume. (9;10)] Since the radiation schedule is determined by disease related characteristics, 

prevention of acute RC, can therefore not easily be accomplished by lowering the dose and 

volume, but should be sought in direct protection of the bladder.

Based on animal studies demonstrating that intravesical instillation with chondroitin 

sulphate solution is capable to coat a damaged bladder wall, we hypothesize, that 

prophylactic instillations of patients undergoing radiotherapy for gynecologic malignancies 

may limit the risk of distressing RC symptoms. (11)] Our hypothesis is supported by the 

observation that in interstitial cystitis (IC) patients GAG layer replenishment therapy has 

been proven to be effective (12;13)]. By keeping the coating of the urothelium intact 

during the radiotherapy treatment, the cells could be less damaged by urinary irritants. 

Short term protection of the GAG layer and thus limitation of the risk on acute RC might 

even reduce the risk on chronic RC which has even more decrementing effects, although 

this possible long-term effect is outside the scope of this pilot study. 

Instillation with chondroitin sulphate has no known adverse effects but is time-consuming 

and possibly burdensome and most patients will need assistance of a health-care 

professional to undergo instillations.

The aims of this pilot study were to investigate the feasibility and efficacy of intravesical 

instillations with chondroitin sulphate 0.2% solution to prevent or reduce acute RC in 

patients treated with pelvic radiotherapy for gynaecological cancer.
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Patients and Methods
We performed a comparative pilot study to evaluate the feasibility and efficacy of 

chondroitin sulphate 0.2% solution to prevent or reduce RC in endometrial or cervical 

cancer patients who did and did not receive instillations. The study was performed between 

September 2007 and September 2009 in the Academic Medical Center Amsterdam, The 

Netherlands. 

We included patients who met the following criteria: aged 18 years or older, planned 

for primary or adjuvant radiotherapy for endometrial or cervical cancer, able to complete 

a Dutch questionnaire. We excluded patients who were planned to only undergo 

brachytherapy, patients with previous surgery of the lower urinary tract or patients with a 

(supra-pubic) catheter in situ. 

We used 40 ml 0.2% solution of chondroitin sulphate (Gepan® instill) for the intravesical 

instillations (Pohl-Boskamp, Hohenlockstedt, Germany). In accordance with comparative 

studies in interstitial cystitis patients we planned weekly instillations during the 6 weeks 

that radiotherapy lasted. (13) The study coordinator (MH) did the instillations at the 

radiotherapy outpatient clinic after a course of radiotherapy, as patients had to have a 

full bladder before undergoing radiotherapy and were allowed to empty the bladder 

afterwards. These instillations were planned 2 days after chemotherapy if applicable, as 

the hyperhydration during and the day after chemotherapy might have influence on the 

effect of the intravesical instillation. A single-use catheter, outer side diameter 4 mm (12 

Ch), was used to first empty the bladder and then fill the bladder with the 40 ml solution. 

Patients were asked not to void at least 2 hours after the instillation.

We included 20 uterine or cervical cancer patients consecutively at the outpatient 

department before start of treatment. Ten patients consented to have weekly intravesical 

instillations and ten to participate as a control patient. The control group only completed 

the set of questionnaires. Choice of treatment was left at the discretion of the patient until 

the planned total of ten patients per group was reached. 

During 8 weeks, i.e. before, during and after radiotherapy, patients weekly completed 

questionnaires: Four questions to quantify the acceptability of the intervention using 

Visual Analogue Scale (VAS) scores ranging from 0 to 10, lower scores indicating higher 

acceptability. These questions were about distress: from coming to the outpatient clinic 

to receive the instillation, from the insertion of the single-use catheter for the instillation, 

from holding the instilled fluid in the bladder after instillation, from the instillation in total. 

Five questions using VAS scores were asked to measure bladder pain related to voiding: 

bladder pain at the moment when urge starts, just before voiding, during voiding, just after 

emptying the bladder, when not having urge to void or just after voiding. The Uro-genital 

Distress Inventory (UDI) measured quality of life related to micturition. The UDI has five 

symptom domains, with scores ranging from 0 to 100, with a higher score corresponding 

with more bother of that symptom. (14) Descriptive statistics are reported. 
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Adverse effects of chondroitin sulphate are not clearly known. The substance is not 

absorbed into the body. In one study a mild rash has been mentioned, but furthermore no 

Table 1. Characteristics study groups (numbers of patients, unless indicated otherwise)

Intervention roup N = 10 Control group N = 10

Age (median, range) 55 (32 – 75) 64 (47 – 93)

Uterine cancer Endometrial 4 7

Carcinosarcoma 1

FIGO stage IIA G2 1 IC G2 1

IIIA 1 IC G3 1

IIIC G2 1 IIA G3 1

Recurrence* 1 IIB G2 1

Carcinosarcoma IC 1 IIIA G1 1

IVB 1

Unknown* 1

Surgery AUE + BSO 3 AUE + BSO 4

AUE +/- LND 1 AUE +/- LND 2

AUE+BSO+LND 1

Postoperative RT 46 4 46 4

(Grays) 48.6 1 48.6 2

Primary RT 40.05 1

(Grays)

Brachytherapy 10 3 10 5

(Grays) 12 1

Chemotherapy 2

Cervical cancer 5 3

FIGO stage IBI 1 IBI 2

IB2 1 IIIB 1

IIB 2

IIIB 1

Surgery LNDebulking 3 RH+LND 1

VH 1

Postoperative RT 46 3 46 2

(Grays)

Primary RT 46 2 46 1

(Grays)

Brachytherapy 24 5 10 1

(Grays) 24 1

28 1

Hyperthermia 1 hr / week 1 1

Surdosage parametria / LN 4 2

Chemotherapy 4 1

Legend: G: Grade of tumorcell differentiation; * Recurrence: previous treatment did not include radiotherapy, 
only AUE and BSO; AUE: abdominal hysterectomy; BSO: bilateral salpingo-ooforectomy; LND: Lymph node 
dissection; RT: radiotherapy; LNDebulking: lymph node debulking; RH+LND: radical hysterectomy and lymph 
node dissection; VH: vaginal hysterectomy, cervical cancer was coincidentally found; FIGO: International 
Federation of Gynaecologic Oncology; LN: lymph nodes.
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serious complications related to intravesical chondroitin sulphate have been described.(12) 

Because of the risk of developing urinary tract infection (UTI) when regularly catheterising, 

we checked with a urine culture when the radiotherapist had clinical suspicion of UTI.

This study was approved by the local Medical Ethical Committee. The participants signed 

informed consent. 

Results 
Ten patients had intravesical instillations. One patient, treated with radiotherapy and 

hyperthermia, discontinued the instillations after week 4 due to urethral pain and she 

refused to complete the subsequent questionnaires. 

Median age of the instillation group was 55 years (range: 32–75) and of the controls 64 

years (range: 47–93). For more patient characteristics see table 1.  

The ‘acceptability of instillations’-VAS had median scores of 0 (range: 0 - 3) after the first 

instillation and a median of 1 (range: 0 - 3) at week 6 (last instillation). ‘Bladder pain’-VAS 

levels peaked at week 4 among controls (median: 1; range: 0–5) and at week 8 in the 

instillation group (median: 1; range: 1-3). (data not shown)

Table 2 shows the symptom scores of both groups before (T=0), halfway (T=4) and after 

(T=8) radiotherapy. Diverging patterns over time were noted with median follow-up scores 

at or above median baseline scores in controls and at or below median baseline scores 

in the instillation group for overactive bladder, incontinence and obstructive voiding 

respectively. During the radiotherapy treatment period urine was cultured for 5 patients of 

the instillation group and 4 of the control group. None of the instillation patients and one 

patients of the control group had a urinary tract infection.

Table 2: Uro-genital Distress Inventory (UDI) domain scores 

T = 0 
Median (range)

T = 4 
Median (range)

T = 8 
Median (range)

instillation
(n=10)

control
(n=7)

instillation
(n=9)

control
(n=6)

instillation
(n=7)

control
(n=7)

OAB 22 (0-66) 11 (0-55) 11 (0-33) 38 (0-55) 22 (0-66) 33 (0-55)

INC 25 (0-50) 17 (0-33) 0 (0-50) 17 (0-83) 0 (0-50) 33 (0-83)

OBS 0 (0) 0 (0-66) 0 (0-33) 25 (0-66) 0 (0-17) 17 (0-33)

PAIN 0 (0-50) 0 (0-33) 0 (0-33) 8 (0-17) 0 (0-33) 0 (0-17)

Legend: T=0: measurement before start radiation; T=4 measurement in fourth week of radiation; T=8: 
measurement in eighth week after start of radiation and radiotherapy had ended; OAB: over-active bladder, 
INC: incontinence, OBS: obstructive voiding, PAIN: painful bladder/pelvic area.  Ranges of each domain score: 
0–100, a higher score indicating more distress.
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Discussion
We observed a clear trend towards less bothersome overactive bladder-, urinary 

incontinence- and obstructive micturition symptoms in women who had bladder instillations 

with chondroitin sulphate 0.2% solution during pelvic radiotherapy treatment for cervical 

or endometrial cancer. Added to our observation that these instillations are well tolerated, 

the group of patients receiving instillations reported less distress from overactive bladder 

symptoms during the period of radiotherapy compared to controls.

Some limitations of this pilot study need to be discussed. First, the number of included 

patients is limited. Before start of this study the tolerability and the efficacy of the instillations 

for this indication were unknown. We performed the study to generate a hypothesis about 

this possibly new preventive measure and therefore the limited number of included patients 

was appropriate. Moreover, even though the sample size was small, less distress from 

uro-genital symptoms was reported by patients that had the experimental treatment.

The absence of randomization could also be seen as a limitation of our study. Our primary 

aim, however, was to evaluate feasibility of an intervention in patients who undergo a 

demanding treatment at the same time. As questions arose about the willingness to 

undergo instillations within the research group, we came to the agreement to give patients 

a choice to receive the instillations accepting the selection bias.

The heterogeneous treatment modalities are the final limitation we would like to address. 

Different types of hysterectomy are known to be associated with different bladder or 

voiding dysfunctions. (15;16) The uterine cancer patients in the instillation and control 

groups were comparable in surgical treatments. The difference between cervical cancer 

patients in the two study groups was that radical hysterectomy and vaginal hysterectomy 

were performed in the control group and only lymph node debulking in the instillation 

group. We do not expect more bladder symptoms in the control group because of the 

hysterectomies, as the instillation group undergoing lymph node debulking had larger 

tumors, which might cause over-active bladder symptoms as well. Furthermore, we 

excluded patients who used a catheter to void to have some indication of a good bladder 

function before radiotherapy. 

The strength of our study is that, even though these patients undergo very intense 

treatment, they mostly completed the intensive study protocol receiving the instillations 

and completing the questionnaires. This might be explained by the patients’ eagerness to 

prevent any possible side effect and by the tolerability of instillations. The control group in 

this study only completed questionnaires, without a direct gain from the study, but were 

very compliant in completing the questionnaires.

Another strength of our study is that we used validated pelvic floor related quality of life 

questionnaires to measure the uro-genital symptoms, measuring for the first time these 

symptoms in patients currently treated for gynaecological malignancies. 

A final remark that could be made about this study is that the intervention group is younger 

than the controls, and therefore might have less uro-genital symptoms. An explanation for 
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the age difference could be that younger patients are more willing to reduce treatment 

related side effects than older patients with instillations.  Above that, the intervention 

group started with higher symptom scores than the controls, which pleads against 

that younger age is associated with less bother of symptoms. Obviously, a randomized 

clinical trial (RCT) should be performed to evaluate whether age is a risk factor for more 

symptoms. We felt, from an ethical point of view, that the feasibility of the instillations had 

to be examined in these patients prior to an RCT. The refusal to continue the instillations 

of only one patient due to urethral pain after the fourth instillation, makes the instillations 

seem a feasible intervention.

As the uro-genital symptoms were less bothersome in the intervention group than in the 

control group we will try to explain this. The current policy for patients with acute RC 

symptoms is usually conservatively with analgesics and anti-cholinergics. (6) Therefore we 

cannot compare our results with previous studies. Chondroitin sulphate 0.2% solution 

has been studied before in chronic cystitis condition, including radiation cystitis. (13) 

The pathophysiology of chronic and acute RC is different, which makes the results 

also difficult to compare to ours. The probable working mechanism of the intravesical 

instillations with chondroitin sulphate 0.2% solution to prevent or reduce acute RC is that 

the impermeability of the urothelium for urinary irritants is sustained by coating it with 

the chondroitin sulphate. (11) By protecting the urothelium from these irritants the acute 

bothersome symptoms do not occur or when they occur, do so to a lesser extent. The 

largest difference between the instillation and control 

groups in bother of overactive-bladder symptoms, expressed by the UDI domain score 

OAB, was found in the fourth week of treatment. At that time patients had received 4 

weeks of radiotherapy. Acute symptoms occur 3 to 6 weeks after start of radiotherapy. (5)  

It could be that the instillation group had the most beneficial effect during the 6 weeks 

of instillation; and that after the end of the radiation treatment and the 6 instillations this 

effect decreased.

Conclusion 
The results of this pilot study show that intravesical instillations with chondroitin 

sulphate 0.2% solution are well tolerated by patients undergoing pelvic radiotherapy for 

a gynaecological malignancy. Additionally, the instillations appear to reduce overactive 

bladder symptoms during the period of radiotherapy. Whether the restricted severity 

of symptoms following radiotherapy can be entirely explained by the effectiveness of 

chondroitin sulphate itself, or by other factors such as additional attention that was given 

to the intervention group, needs to be assessed by a double-blind placebo-controlled 

RCT. If confirmed, the evaluated intervention could be the first described preventive 

measurement for the occurrence of acute radiation cystitis. If the observation would hold 

true in future studies this could implicate a major improvement of quality of life in women 

undergoing radiotherapy. 
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Abstract:
We present two patients with bothersome stress urinary incontinence (SUI) following 

radical hysterectomy and pelvine lymphadenectomy for early stage cervical cancer. 

One patient underwent adjuvant radiotherapy. We selected after extensive counseling, 

TVT-Secur in these two patients as we aimed to avoid the pelvic cavity, expecting altered 

anatomy due to major pelvic surgery, and counting on low risk of developing bladder 

retention, given results of a case series.

Both patients were continent post-operatively. One patient presented with a small 

tape-erosion that was successfully corrected using local analgesics. The other patient 

developed urgency symptoms that disappeared after treatment with solifenacine. Both 

patients had detrusor hypo-activity at pre-operative urodynamics, but no bladder retention 

occurred following surgery. 

In patients with a history of radical hysterectomy who present with SUI, we would advise 

to counsel that satisfying results can be expected of TVT-Secur, although it is likely that 

additional care after surgery is needed.
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Introduction
Radical hysterectomy is a known risk factor for the development of stress urinary 

incontinence [1]. There is limited evidence about managing SUI optimally in patients treated 

for cervical cancer. The standard regimen of prescribing supervised pelvic floor muscle 

training and propose a mid-urethral sling procedure if this fails, may not work in this group 

of patients due to their unique characteristics: 1. During radical hysterectomy autonomic 

nerve damage results in hypo-activity of the detrusor muscle therefore having increased 

risk of bladder retention following surgery [1]; 2. Adjuvant radiotherapy worsens the quality 

of the vaginal mucosa due to fibrosis and decreased vascularisation, resulting in increased 

erosion risk [2]; 3. Radiotherapy for cervical cancer can cause detrusor overactivity.

Since the introduction of the TVT, it has been attempted to reduce the morbidity of the 

procedure. The trans-obturator technique offers an approach that avoids the bladder 

region, resulting in less bladder lesions. Recently, TVT-Secur has been introduced allowing 

vaginal introduction of a mid-urethral sling without passing the retro-pubic space nor the 

obturator foramen and its related nerves and vessels [3]. 

We selected TVT-Secur in the following two cases as we aimed to avoid the pelvic cavity, 

expecting altered anatomy due to extensive pelvic surgery, and counting on low risk of 

developing bladder retention, given the first results of a case series reporting low risk on 

bladder retention [3]. 

Case reports

Patient A, a 52-year old woman visited the uro-gynaecology outpatient clinic with 

bothersome stress urinary incontinence (SUI) and overactive bladder symptoms. Eight 

months before she underwent radical hysterectomy (RH) with pelvic lymphadenectomy for 

cervical adenocarcinoma FIGO stage IB-I. SUI was present before this treatment but had 

become more severe afterwards. She reported no defecation or sexual symptoms. She had 

two spontaneous deliveries and was postmenopausal. 

Pelvic examination revealed mild atrophy of the vaginal mucosa. Pelvic organ prolapse was 

not observed. Urodynamic investigation confirmed the presence of SUI and additionally 

showed hypo-activity of the detrusor.

Pelvic physiotherapy failed after which the patient opted for a mid-urethral sling procedure. 

She was counseled about the increased risk on bladder retention, self-catheterization and 

worsening of urgency. It was decided to perform TVT-Secur, after vaginal estrogen therapy 

during four weeks. The procedure was performed with local analgesics and sedation 

without complications. 

Six hours after the procedure, the patient could not empty the bladder. An indwelling 

bladder catheter was replaced for 24 hours after which the post-voiding residual bladder 

volume (PRV) was 50 milliliters and the patient was discharged.
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Follow-up six weeks post-operatively showed large reduction of SUI, but slight increase of 

urgency and frequency. During pelvic examination the tape appeared to be localized at 

the level of the mid-urethra. There was a PRV of 60 milliliters, no erosion, no urinary tract 

infection. 

Three months after surgery treatment with solifenacine 5 mg per day was started because 

of persistent urgency symptoms. Six months post-operative the patient had no SUI and no 

overactive bladder symptoms.

Patient A completed the Urogenital Distress Inventory (UDI) and Incontinence Impact 

Questionnaire (IIQ) before surgery and six months after surgery [4]. Domain scores of 

these questionnaires vary from 0 (minimal bother) to 100 (maximal bother). The score of 

the UDI incontinence domain before and six months after surgery was 66 respectively 0, 

of the UDI overactive bladder domain 66 respectively 0, of the IIQ mobility domain 89 

respectively 44 and of the IIQ emotional domain 55 respectively 11. 

Patient B, a 44-year old woman presented at the uro-gynaecology outpatient clinic with 

progressive stress urinary incontinence (SUI). Five years before she underwent radical 

hysterectomy and pelvic lymphadenectomy because of cervical squamous cell carcinoma 

FIGO stage IBI. Adjuvant radiotherapy was administered because of tumour-invasion in the 

right parametrium. During five year follow-up there had been no evidence of recurrent 

disease. 

Apart from bothersome SUI she complained about frequency. There were no urgency or 

urge-incontinence symptoms. She did not report defecation symptoms. Her sexual activity 

was limited due to decreased sexual arousal since treatment of her malignancy. She had an 

obstetric history of one uncomplicated delivery. 

During pelvic examination there was no sign of pelvic organ prolapse or vaginal atrophy. 

During Valsalva manoeuvre urethral hyper-mobility and SUI were observed. Urodynamic 

investigation confirmed the presence of SUI. Bladder capacity was 690 milliliters, PVR was 

less than 50 milliliters. There was hypo-activity of the detrusor muscle. 

After extensive counseling, an uncomplicated TVT-Secur procedure was performed. The 

patient was discharged the same day after the PVR was confirmed to be less than 100 

milliliters.

At the first follow-up visit 6 weeks after surgery SUI was no longer present. Examination 

revealed a mid-urethral erosion of 10 by 10 millimeters. Initially vaginal estrogen therapy 

was commenced resulting in reduction of the erosion but not in complete closure. Then the 

erosion was surgically closed using local analgesics after which vaginal estrogen therapy 

was continued. A small erosion of 3 millimeters para-urethral was observed 4 weeks after 

this second procedure. This was cut away at the outpatient clinic and not observed at 

follow-up visits afterwards. 

Before surgery, the score of the UDI incontinence domain was 66, of the UDI overactive 

bladder domain 33, of the IIQ mobility domain 66 and of the IIQ emotional domain 33. Six 

months after surgery all these domain scores were 0. 
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Discussion
The overactive bladder symptoms in patient A may be related to previous radical 

hysterectomy, but could also be the result of post-operative cystitis that could have 

occurred in any patient [5]. The erosion in patient B can be explained by poor tissue quality 

due to previous radiotherapy, as after closure a second erosion occurred. 

Both patients were satisfied with the result of TVT-Secur despite the fact that additional 

treatment was needed for unwanted side effects. 

Conclusion
This case report shows that TVT-Secur is a valuable treatment option in patients treated for 

cervical cancer  who present with bothersome SUI. We advise to counsel patients that a 

satisfying result can be expected but that it is also likely that additional care after surgery 

is needed.
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Summary, conclusions and implications for clinical practice 
and future research
Chapter 1 is the general introduction and describes the objectives and outline of the thesis.

Part I: Effects of gynaecological cancer treatment on pelvic organ and 
sexual function, pelvic-floor-related quality of life and help-seeking 
behaviour

In Chapter 2 we describe the prevalence of and distress from pelvic floor symptoms in 

long-term cervical cancer survivors.

In a cross-sectional study we matched cervical cancer survivors (CCS) with a random female 

population sample (reference group). We assessed prevalence of and severe distress from 

bladder and bowel symptoms with pelvic floor-related questionnaires: the Uro-Genital 

Distress Inventory (UDI) and Defecation Distress Inventory (DDI). We dichotomized the 

symptom domain scores into severe and non-severe distress with the cut-off point at the 

90th percentile of domain scores of a random female population. 146 CCS underwent 

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

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

Urge incontinence, difficulty to empty the bladder and incomplete emptying were reported 

by each treatment group more frequently than by the reference group. Patients, who 

were treated surgically, with or without adjuvant radiotherapy, reported more frequently 

straining to defecate in over one-quarter of times. In addition, both radiotherapy treatment 

groups reported more often to loose liquid stool. 

Patients treated with RH and LND reported more distress from urinary incontinence, 

obstructive voiding and pelvic or abdominal pain as compared to levels of distress from 

their matched controls. Patients treated with PRT reported more distress than their controls 

from all uro-genital symptoms, i.e. urinary incontinence, obstructive voiding, overactive 

bladder and pelvic or abdominal pain. 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.

In conclusion, the results show that treatment of cervical cancer is related to impaired 

pelvic floor function. Patients treated with PRT report the most frequently adverse effects 

on pelvic floor function. The results of our study enable physicians to inform patients that 

specific symptoms may occur after a certain treatment modality. Furthermore, to facilitate 

referral to pelvic floor specialists of patients who experience bothersome symptoms, we 

recommend evaluating pelvic floor symptoms as a routine procedure during follow up.

In Chapter 3 we identify associations between demographic, disease-related and 

psychological variables and severe distress from pelvic floor symptoms following cervical 

cancer treatment. 
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We cross-sectionally studied cervical cancer patients treated between 1997 and 2007 

in the AMC, Amsterdam. Pelvic floor symptoms were assessed with patient-reported 

questionnaires: the UDI and DDI. We dichotomized the symptom domain scores as done in 

our previous study (Chapter 2). Disease-related variables were extracted from medical files. 

Psychological factors included mental and physical well-being, optimism and body image, 

which were assessed with standardized questionnaires. Uni- and multivariate logistic 

regression analyses were performed.

282 patients were included: 148 were treated RH+LND, 61 with SART, and 73 with PRT. 

Multivariate analyses showed no significant relation between demographic variables 

and symptoms. None of the disease-related variables were significantly associated in 

multivariate analyses. In all treatment groups multivariate associations were found 

between psychosocial variables and severe pelvic floor symptoms. In general, better 

mental and physical well-being was associated with non-severe pelvic floor symptoms. 

In the RH+LND group statistically significant associations were found between mental 

well-being and severe uro-genital symptoms (OR 0.93, 95% CI: 0.88 – 0.97) and between 

physical well-being and severe defecation symptoms (OR: 0.90, 95% CI: 0.86 – 0.94). 

In the SART group, a significant association was found between physical well-being and 

severe defecation symptoms (OR 0.93, 95% CI: 0.87 – 0.99). In the PRT group a significant 

association was found between increased body-image disturbance and severe defecation 

symptoms (OR: 1.13, 95% CI: 1.01 – 1.27).

In conclusion, few associations were found between demographic and disease-related 

variables and distress from pelvic floor symptoms after cervical cancer treatment. 

However, better mental and physical well-being are associated with non-severe distress 

from uro-genital and defecation symptoms and more body-image disturbance with severe 

pelvic floor symptoms. Improving these factors might reduce distress from pelvic floor 

symptoms and should be the focus of future research. 

Chapter 4 describes sexual function and explores associations between variables and 

sexual function after vulvar cancer treatment.

We identified vulvar cancer patients treated between 1997 and 2007 in the AMC, 

Amsterdam, and mailed them questionnaires assessing sexual function, mental and 

physical well-being, body image and optimism. Demographic and disease-related 

data were collected from medical files. Radical local excision with inguinal lymph node 

dissection and radical vulvectomy were considered ‘extensive treatment’; radical local 

excision, with or without sentinel node as ‘less extensive treatment’. Associations between 

sexual function and these variables were explored with univariate and multivariate linear 

regression analyses. 

Of 120 eligible patients, 76 (63%) responded. Eighteen women with a male partner 

(43%) reported having sexual intercourse. Sexual function questionnaire (Female Sexual 

Function Inventory, FSFI) domain scores did not differ between extensively and less 

extensively treated women. Age was negatively associated with ”Arousal” and “Desire”. 
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Positive associations were found between having a partner and “Satisfaction”, optimism 

and “Desire” and physical well-being and ”Orgasm”. Adjuvant inguinal radiotherapy was 

negatively associated with “Orgasm”. One woman reported having better sexual function 

after than before treatment, 50% reported a similar sexual function, and 42% a worse 

sexual function. 

These results indicate that the sexual function of women treated for vulvar cancer is 

influenced by multiple factors, and that gynaecologists, other physicians, and nurses 

should enquire about the sexual function of their patients before and after surgery. In the 

case of sexual dysfunction they should offer specialized help (by a sexologist). 

Chapter 5 is an evaluation of routine renal ultrasound after treatment of early stage 

cervical cancer with a radical hysterectomy and pelvic lymph node dissection according to 

Wertheim- Okabayashi

 Hydronephrosis can be a side effect of radical hysterectomy (RH) for cervical cancer. The 

incidence of clinically relevant hydronephrosis has not been studied in a large sample and 

the benefit of early detection of hydronephrosis is not clear. The objectives were to assess 

the incidence of hydronephrosis following RH and to evaluate the usefulness of routine renal 

ultrasound. We studied retrospectively cervical cancer patients (FIGO stage IBI-IIA) treated 

with RH and LND with or without adjuvant radiotherapy, without per-operative lesion of 

the ureter, and who had oncological follow-up of 6 months in the AMC, Amsterdam, 

between January 1998 and December 2008. Routine renal ultrasound was performed 

four weeks after RH, and some patients underwent imaging on indication before or after 

the routine ultrasound. We documented which interventions for hydronephrosis were 

performed and evaluated the profile of patients at risk for hydronephrosis. 

281 patients were included: 252 (90%) underwent routine renal ultrasound and 29 

(10%) underwent imaging on indication before routine ultrasound. The overall incidence 

of hydronephrosis was 12%. In symptomatic patients, the incidence was 21% and in 

asymptomatic women undergoing routine ultrasound the incidence was 9%. Four patients 

were invasively treated for hydronephrosis (1% of the total group) after imaging for clinical 

suspicion of hydronephrosis. Patients with hydronephrosis had been treated significantly 

more often with radiotherapy than patients without hydronephrosis (43% versus 25% 

(p=0.03). 

We concluded that there is no place for routine renal ultrasound following radical 

hysterectomy. Patients should be instructed about the symptoms that may be related 

to hydronephrosis, and contact the treating physician to find out whether there is an 

indication for renal ultrasound or other imaging techniques. 

Chapter 6 focuses on personal reasons for not seeking medical help for severe pelvic floor 

symptoms in gynaecological cancer survivors.

With this qualitative study we aimed to explore (1) reasons for not seeking help for severe 

pelvic floor symptoms after gynaecological cancer treatment, (2) the willingness to undergo 
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treatment for these symptoms and (3) to invite suggestions to improve out-patient care. We 

interviewed semi-structured vulvar, endometrial or cervical cancer survivors treated in the 

AMC, Amsterdam between 1997 and 2007. The interviewees were a purposively selected 

sample from 138 eligible respondents to pelvic floor related questionnaires, who were 

severely bothered by symptoms (> 75th percentile of domain sum score of questionnaires) 

and who had not sought medical help. After each semi-structured interview a checklist 

with reasons for not seeking help was complemented with newly mentioned reasons. The 

interviews were stopped when data saturation was accomplished, i.e. three consecutive 

interviewees had not revealed new reasons. The interviews were analyzed by two 

researchers independently.

Fifteen interviews were conducted. Most reported reasons for not seeking help were that 

patients found their symptoms bearable in light of their cancer diagnosis and treatment, 

as most patients were informed about the consequences of treatment and felt fortunate 

to be alive, and because they lacked knowledge about possible treatments. Seven patients 

were willing to undergo treatment. Eleven patients stated that care should be improved, 

specifically by timely referral to pelvic floor specialists and additional care by oncology 

nurses.

There is need for standard attention to adverse effects on pelvic floor function after cancer 

treatment. This could be realized by quantifying symptoms using questionnaires, standard 

attention for such symptoms by gynaecological oncologists or oncology nurses and timely 

referral to pelvic floor specialists of those with bothersome pelvic floor symptoms.
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Part II: Preventive and therapeutic measures for pelvic floor symptoms 
during and after gynaecological cancer treatment

In Chapter 7 the results are presented of a randomized clinical trial on the effect of pelvic 

physiotherapy on pelvic floor function after treatment of early stage cervical cancer.

In this randomized clinical trial (RCT) in the AMC, Amsterdam we included early stage 

cervical cancer (FIGO stage IBI-IIA) patients undergoing RH and LND, without previous 

bladder or bowel surgery or current pregnancy. The intervention (pelvic physiotherapy; 

PPT) and control (No PPT) groups received an illustrated brochure with instructions about 

pelvic exercises and voiding techniques. PPT patients additionally received advices and 

training by pelvic physiotherapists pre- and postoperatively. 

Primary outcome was obstructive voiding domain score of the Uro-genital Distress 

Inventory. Secondary outcomes were other domain scores as assessed by the UDI, DDI  

and FSFI. Patients completed the set of questionnaires and voiding diaries preoperatively, 6 

weeks, 3 and 12 months postoperatively. Flowcystometry and post void residual volumes 

were measured at 6 weeks, 3 and 12 months postoperatively. For analysis of the repeated 

measurements we used Generalized Estimation Equations (GEE).

Between September 2007 and January 2010, 82 patients were randomized, allocating 

42 PPT patients and 40 No PPT patients. At 6 weeks the mean obstructive voiding 

domain score was in PPT patients 19 (Interquartile range: 0-33) and in No PPT patients 

22 (Interquartile range: 0-33). No statistically significant differences were found on the 

primary and secondary outcomes between the PPT and the No PPT groups.

Before considering additional advices and training by specialized pelvic physical therapists 

for those patients, who are not able to fully understand the written information and 

exercises, their costs and potential benefits as well as patients’ preference should 

be studied. In conclusion, we did not find an effect of additional pelvic physiotherapy 

after early stage cervical cancer treatment to an illustrated brochure explaining voiding 

technique, with respect to post-operative pelvic floor function.

In Chapter 8 the results are reported of a pilot study about the feasibility and efficacy 

of intravesical instillations with chondroitin sulphate 0.2% to prevent or reduce acute 

radiation cystitis in gynaecological cancer patients treated with pelvic radiotherapy.

In this pilot study, we explored feasibility and efficacy of intravesical instillations with 

40 ml chondroitin sulphate 0.2% solution to prevent or reduce acute radiation cystitis 

(RC) in women undergoing pelvic radiotherapy. We conducted a comparative study in 

20 consecutive cervical and endometrial cancer patients. Half of the amount of included 

patients chose to receive instillations. We weekly assessed, during a period of eight 

weeks, bother from instillations with Visual Analogue Scores (VAS, 0-10), bladder pain 

with VAS and voiding-related-quality of life with the UDI. One of the patients receiving 

the intravesical instillations discontinued the instillations after the fourth treatment due 

to experienced urethral pain. The first median ‘bother’-VAS was 0 (range: 0 - 3); the last 

median was 1 (range: 0 - 3). ‘Bladder pain’-VAS peaked halfway treatment among controls 
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(median: 1; range: 0–5) and after treatment in instilled patients (median: 1; range: 1-3). 

Median UDI scores at follow up of instilled patients were at or below median baseline 

scores, whereas the median scores at follow up of the controls were at or above median 

baseline scores.

The results of this pilot study show that intravesical instillations with chondroitin 

sulphate 0.2% solution are well tolerated by patients undergoing pelvic radiotherapy for 

a gynaecological malignancy. Additionally, the instillations appear to reduce overactive 

bladder symptoms during the period of radiotherapy. Whether the restricted severity of 

symptoms following radiotherapy can be entirely explained by the efficacy of chondroitin 

sulphate itself, or by other factors such as additional attention that was given to the 

intervention group, needs to be assessed by a double-blind placebo-controlled RCT. 

In Chapter 9 we describe two patients who were treated with a minimal invasive tension-

free vaginal tape (TVT-Secur™) for stress urinary incontinence after cervical cancer 

treatment.

We presented two patients with bothersome stress urinary incontinence (SUI) following 

RH and LND for early stage cervical cancer. One patient underwent adjuvant radiotherapy. 

We expected altered anatomy due to major pelvic surgery in these two patients. Therefore 

we aimed to avoid the pelvic cavity. We selected a minimal invasive tension-free vaginal 

tape (TVT) not passing the obturatory foramen or the retropubic route: TVT-Secur™. 

Additionally, given results of a case series, we counted on low risk of developing bladder 

retention. Both patients were continent post-operatively. One patient presented with 

a small tape-erosion that was successfully corrected using local analgesics. The other 

patient developed urgency symptoms that disappeared after treatment with a cholinergic 

receptor antagonist, solifenacine. Both patients had detrusor hypo-activity at pre-operative 

urodynamics, but no bladder retention occurred following surgery. 

In patients with a history of radical hysterectomy who present with SUI, we would advise 

to inform patients that satisfying results can be expected of a minimal invasive tension-free 

vaginal tape, but that it is likely that patients have to undergo additional treatments, such 

as removal of eroded mesh or medical treatment for side effects.  
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Conclusions

Part I

1. a. Cervical cancer patients treated with surgery, with or without adjuvant radiotherapy 

or with primary radiotherapy experience urinary incontinence and obstructive 

voiding and, when present, experience more frequently severe distress from these 

symptoms, as compared to matched controls from a random female population

1. b.  Cervical cancer patients treated with radical hysterectomy and pelvic lymph node 

dissection experience more frequently severe distress from constipation and 

obstructive defecation, as compared to matched controls from a random female 

population. 

1. c.  Cervical cancer patients treated with adjuvant or primary radiotherapy experience 

more frequently distress from anal incontinence, as compared to matched controls 

from a random female population. 

2. a. In cervical cancer patients associations exist between general well-being and body 

image and severe distress from uro-genital and defecation symptoms: i.e. better 

mental and physical well-being is related to not severe distress from uro-genital and 

defecation symptoms and more body image disturbance to severe distress from 

defecation symptoms. 

2. b.  Sexual function of patients who have been treated for vulvar cancer is negatively 

affected by advanced age and adjuvant inguinal radiotherapy, but positively 

influenced by having a partner, better physical well-being and optimism.

3.a.  The incidence of hydronephrosis after radical hysterectomy with pelvic lymph node 

dissection is 9% in asymptomatic patients and 21% in symptomatic patients during 

a period of 6 months postoperatively.

3. b.  Routine renal ultrasound after radical hysterectomy and pelvic lymph node dissection 

does not have a proven benefit for patient outcome concerning hydronephrosis. 

4. a.  Most mentioned reasons for gynaecological cancer patients with severe pelvic floor 

symptoms for not seeking medical help were, that they consider these symptoms in 

the perspective of their previous cancer diagnosis and treatment, that most patients 

were informed about the consequences of treatment and feel fortunate to be alive, 

and because they were unaware of treatment options.

4. b.  Most gynaecological cancer patients who have severe pelvic floor symptoms and 

did not seek medical help, would undergo treatment for these symptoms if this was 

proposed and efficacious. 
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Part II

5. a.  No additional value was found of pelvic physiotherapy to an illustrated brochure 

explaining voiding techniques and pelvic floor exercises on pelvic floor function 

after radical hysterectomy with pelvic lymph node dissection for early stage cervical 

cancer 

5. b.  Intravesical instillations in endometrial and cervical cancer patients receiving pelvic 

radiotherapy are feasible and intravesical instillations with chondroitin sulphate 0.2% 

solution may decrease bother related to bladder symptoms

5. c.  Minimal invasive sub-urethral tension-free vaginal tapes can possibly be a treatment 

option for bothersome stress urinary incontinence after cervical cancer treatment 
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Implications for clinical practice and future research
In this thesis prevalence of and distress from pelvic floor symptoms were investigated 

after cervical cancer treatment. Associations between patient, disease and treatment, 

and psychological variables and distress from pelvic floor symptoms have been studied in 

patients after cervical and vulvar cancer treatment. As these symptoms are often present 

and patients report to experience distress from these symptoms, patients should be 

informed about the possible occurrence of these symptoms and the possible distress it 

may cause both before and after cervical and vulvar cancer treatment. 

In accordance with our recommendation that routine renal ultrasound for early diagnosis 

of hydronephrosis should not be done after radical hysterectomy and pelvic lymph node 

dissection for early stage cervical cancer, the protocol in the AMC Amsterdam has been 

adjusted. Nowadays, only patients undergo renal ultrasound or other imaging techniques 

when clinical suspicion of hydronephrosis is present.  

From the qualitative study we concluded that there is a need for routine attention for side 

effects from gynaecological cancer treatment. Patients have suggested that if pelvic floor 

symptoms occur, these should be diagnosed early. When patients experience distress from 

these symptoms, they would like to be timely referred to pelvic floor specialists. There 

is a need to study prospectively whether routine evaluation of pelvic floor and sexual 

symptoms before and after gynaecological cancer treatment leads to earlier detection and 

management of these symptoms and ultimately to better quality of life. For example, pelvic 

floor function could be routinely assessed by patient reported questionnaires before and 

up to two years after treatment. The post-treatment results of the questionnaires could be 

checked by an oncology or continence nurse at the out-patient clinic. Patients could then 

be divided between referral to a pelvic specialist and no referral by pre-randomization, 

i.e. without patients knowing they are randomized. This is a method to prevent drop-outs 

and non-compliance in the control-group. (1) Any interventions in both arms should be 

recorded. The results of all follow-up questionnaires should reveal whether the two groups 

differ in pelvic floor related quality of life. 

Implications of the results of our study on pelvic physiotherapy after radical hysterectomy 

are that the brochure about pelvic exercises and voiding techniques is now handed out 

routinely in the AMC Amsterdam when patients undergo a radical hysterectomy with 

pelvic lymph node dissection. Pelvic physiotherapists are only consulted when patients are 

not able to understand the written information and additional information by the nurse 

about the exercises is not understood well. 

The pilot study about the feasibility and efficacy of intravesical instillations with chondroitin 

sulphate 0.2% solution showed that the instillations were well tolerated and that there 

was a possible beneficial effect of the instillations on overactive bladder symptoms related 

to radiotherapy. These results have lead to a multicenter randomised clinical placebo-

controlled trial which is currently conducted in the Netherlands: the PARIS study. The 

objectives of this study are to evaluate whether intravesical instillations with chondroitin 
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sulphate solution 0.2% reduce bother related to symptoms of acute radiation cystitis in 

patients undergoing pelvic radiotherapy for a gynaecological malignancy 12 weeks after 

radiotherapy. Also an economic evaluation is part of this study. 

(www.studies-obsgyn.nl/paris). 

The case report about treatment of urinary stress incontinence after cervical cancer 

treatment was meant as an illustration of a treatment possibility for these symptoms in 

those patients, i.e. a minimal invasive tension free vaginal tape. Its positive results and lack 

of publications for alternative treatment options might be the start of future randomized 

studies.  
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Samenvatting, conclusies en implicaties voor de klinische 
praktijk en toekomstig onderzoek
Hoofdstuk 1 is de algemene introductie en beschrijft de doelstellingen en plan van aanpak 

van dit proefschrift.

Deel 1: De effecten van de behandeling van gynaecologische maligniteit 
op de functie van de bekken organen en seksuele functie, op de 
bekkenbodem gerelateerde kwaliteit van leven en hulpzoekgedrag

In hoofdstuk 2 beschrijven we de prevalentie en hinder van bekkenbodem symptomen bij 

cervix carcinoom patiënten

In een cross-sectionele studie hebben we paren gemaakt van cervix carcinoom patiënten 

en vrouwen uit een willekeurige groep van de populatie (referentie groep). We stelden 

de prevalentie en ernstige hinder van blaas- en darmsymptomen vast met behulp van 

bekkenbodem gerelateerde vragenlijsten: de Uro-Genital Distress Inventory (UDI) en 

Defecation Distress Inventory (DDI). 146 cervix carcinoom patiënten waren behandeld 

met een radicale hysterectomie met pelviene lymfklier dissectie (RH+LND), 49 met 

chirurgie met adjuvante radiotherapie (SART) en 47 met primaire radiotherapie (PRT). We 

dichotomiseerden de domeinscores van de symptomen in ‘ernstig’ en ‘niet ernstig’ met 

behulp van een afkapwaarde gelegen op de 90e percentiel van domeinscores van een 

willekeurige vrouwelijke populatie.  

Urge incontinentie, bemoeilijkte blaaslediging en incomplete blaaslediging werden door 

elke behandelgroep vaker gemeld dan door hun referentiegroep. Chirurgische behandelde 

patiënten, met of zonder adjuvante radiotherapie, maakten vaker melding van vaker dan 1 

op de 4 keren persen voor ontlasting. Beide groepen patiënten die waren behandeld met 

radiotherapie meldden vaker verlies van dunne ontlasting dan hun referentiegroep.

Patiënten behandeld met RH+LND rapporteerden vaker ernstige hinder van urine 

incontinentie, obstructieve mictie en bekken- of buikpijn vergeleken met hun 

referentiegroepen. PRT patiënten meldden vaker ernstige hinder dan hun referentiegroep 

van alle uro-genitale symptomen, namelijk urine incontinentie, obstructieve mictie, 

overactieve blaas en bekken- of buikpijn. De RH+LND groep maakten melding van vaker 

ernstige hinder van constipatie en obstructieve defecatie dan hun referentiegroep. 

Patiënten behandeld met adjuvante of primaire radiotherapie vermeldden meer hinder van 

anale incontinentie dan hun referentiegroepen. 

Concluderend laten de resultaten zien dat behandeling van cervixcarcinoom is gerelateerd 

aan verslechtering van de bekkenbodem functie. PRT patiënten rapporteren de meeste 

effecten op hun bekkenbodem functie. De resultaten van onze studie maken het 

dokters mogelijk om hun patiënten te informeren over specifieke symptomen die op 

kunnen treden na een bepaald type behandeling. We bevelen aan om de bekkenbodem 

functie routinematig te evalueren na behandeling voor cervixcarcinoom. Hierdoor wordt 
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verwijzing van patiënten die hinderlijke klachten ervaren naar een bekkenbodem specialist 

gemakkelijker.

 

In hoofdstuk 3 identificeren we associaties tussen demografische, ziekte gerelateerde 

en psychologische variabelen en ernstige hinder van bekkenbodem symptomen na 

behandeling voor cervixcarcinoom

Cervixcarcinoom patiënten behandeld in het Academisch Medisch Centrum (AMC), 

Amsterdam, tussen 1997 en 2007 bestudeerden we op cross-sectionele wijze. 

Bekkenbodem symptomen werden vastgesteld met vragenlijsten die patiënten zelf 

invulden: de UDI en DDI. We dichotomiseerden de symptoom domein scores op dezelfde 

manier als in het vorige hoofdstuk. Ziekte gerelateerde gegevens werden uit de medische 

status gehaald. Psychologische variabelen waren mentaal en fysiek welzijn, optimisme 

en perceptie van het eigen lichaam, die met gestandaardiseerde vragenlijsten werden 

vastgesteld. Uni- en multivariabele analyse werden uitgevoerd.

282 patiënten werden geïncludeerd: 148 behandeld met RH+LND, 61 met SART en 73 

met PRT. Multivariabele analyse liet geen significante relatie zien tussen demografische 

of ziekte gerelateerde variabelen en symptomen. De multivariabele analyse liet in alle 

behandelgroepen significante associaties zien tussen psychologische variabelen en 

symptomen. Een beter mentaal en fysiek welzijn liet  een negatieve relatie zien met ernstige 

symptomen. In de RH+LND groep bestond er een significante associatie tussen mentaal 

welzijn en ernstige uro-genitale symptomen (Odds ratio (OR) 0.93, 95% Confidence 

Interval (CI) 0.88 – 0.97) en tussen fysiek welzijn en ernstige defecatie symptomen (OR 

0.90, 95% CI 0.86 – 0.94). In de SART groep was een significante associatie gevonden 

tussen fysiek welzijn en ernstige defecatie symptomen (OR 0.93, 95% CI 0.87 – 0.99). In 

de PRT groep was een significante associatie gevonden tussen meer negatieve perceptie 

van het eigen lichaam en ernstige defecatie symptomen (OR 1.13, 95%CI: 1.01 – 1.27).

Concluderend vonden we geen associaties tussen demografische en ziekte gerelateerde 

variabelen en ernstige bekkenbodem symptomen na behandeling van cervixcarcinoom. 

Beter mentaal en fysiek welzijn is echter wel geassocieerd met minder kans op ernstige 

symptomen en negatievere perceptie van het eigen lichaam met meer kans op ernstige 

symptomen. Verbeteren van deze factoren zou de hinder van bekkenbodem symptomen 

kunnen verminderen en zou verder onderzocht moeten worden. 

Hoofdstuk 4 beschrijft seksuele functie en exploreert associaties tussen variabelen en 

seksuele functie na behandeling voor vulvacarcinoom.

We identificeerden vulvacarcinoom patiënten behandeld tussen 1997 en 2007 in het AMC 

en stuurden hen vragenlijsten over hun seksuele functie, mentaal en fysiek welzijn, perceptie 

van het eigen lichaam en optimisme. Demografische en ziekte gerelateerde data werden 

uit de medische status verzameld. Radicale locale excisie met inguinale lymfeklierdissectie 

evenals radicale vulvectomie werden beschouwd als ‘uitgebreide’ behandeling; radicale 

locale excisie, met of zonder poortwachterklier als ‘minder uitgebreide’ behandeling. 
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Associaties tussen seksuele functie en bovengenoemde variabelen werden geëxploreerd 

met uni- en multivariabele lineaire regressie analyses. 

Van 120 geschikte patiënten reageerden er 76 (63%). Achttien vrouwen met een 

mannelijke partner (43%) vermeldden dat zij gemeenschap met penetratie hadden. De 

domeinscores van de seksuele functie vragenlijst (Female Sexual Function Inventory, FSFI) 

verschilden niet tussen uitgebreid en niet uitgebreid behandelde groepen. Er bestond een 

negatieve associatie tussen oplopende leeftijd en ‘Opwinding’ en ‘Verlangen’. Positieve 

associaties werden gevonden tussen het hebben van een partner en ‘Tevredenheid’, tussen 

optimisme en ‘Verlangen’, en fysiek welzijn en ‘Orgasme’. Er was een negatieve associatie 

tussen adjuvante radiotherapie en ‘Orgasme’. Eén patiënte vermeldde een betere seksuele 

functie na behandeling, 50% een gelijke en 42% een slechtere seksuele functie. 

Deze resultaten laten zien dat de seksuele functie van vrouwen behandeld voor 

vulvacarcinoom wordt beïnvloed door meerdere factoren en dat gynaecologen, maar ook 

andere behandelaars en oncologie verpleegkundigen vragen zouden moeten stellen over 

de seksuele functie van hun patiënten voor en de behandeling. Wanneer er dan seksueel 

disfunctioneren bestaat zouden patiënten gespecialiseerde hulp aangeboden moeten 

krijgen door een seksuoloog. 

Hoofdstuk 5 is een evaluatie van routine echo onderzoek na behandeling voor vroeg 

stadium cervixcarcinoom met een radicale hysterectomie met pelviene lymfeklierdissectie 

volgens Wertheim – Okabayashi.

Hydronefrose kan een gevolg zijn van behandeling met RH+LND voor cervixcarcinoom. 

De incidentie van klinisch relevante hydronefrose is niet eerder in een grote groep 

patiënten onderzocht en het nut van vroege detectie van hydronefrose is niet duidelijk. 

De onderzoeksdoelen waren om de incidentie van hydronefrose na RH+LND vast te stellen 

en om het nut van de routine echo van de nieren te evalueren. We hebben retrospectief 

cervixcarcinoom patiënten (FIGO stadia IBI – IIA) behandeld met RH+LND met of zonder 

adjuvante radiotherapie bestudeerd tussen januari 1998 en december 2008. Verder 

excludeerden we patiënten met een per-operatieve laesie van de ureter en selecteerden 

we patiënten die een oncologische follow-up van 6 maanden in het AMC hadden. 

Routine echo van de nieren werd 4 weken na de RH+LND verricht en sommige patiënten 

ondergingen beeldvormend onderzoek op indicatie voor en na de routine echo. We 

documenteerden welke interventies voor hydronefrose werden verricht en evalueerden het 

profiel van patiënten met verhoogd risico op hydronefrose.

281 patiënten werden geïncludeerd: 252 (90%) ondergingen routine echo van de nieren en 

29 (10%) kreeg beeldvormend onderzoek op indicatie voordat het routine echo onderzoek 

plaats had gevonden. De incidentie van hydronefrose van de hele groep was 12%. De 

incidentie was 21% wanneer patiënten symptomen hadden en 9% als patiënten geen 

symptomen hadden. Vier patiënten werden invasief behandeld voor hydronefrose (1% van 

de hele groep) na beeldvorming voor klinische verdenking op hydronefrose. Patiënten met 
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hydronefrose waren significant vaker behandeld met radiotherapie dan patiënten zonder 

hydronefrose (43% versus 25%, p=0.03). 

Wij concludeerden dat routine echo onderzoek van de nieren na RH+LND niet plaats dient 

te vinden. Patiënten moeten wel geïnstrueerd worden over de symptomen die gerelateerd 

kunnen zijn aan hydronefrose, waarna zij contact moeten opnemen met hun behandelaar 

zodat uitgezocht kan worden of er een indicatie voor een echo onderzoek van de nieren of 

ander beeldvormend onderzoek bestaat.

Hoofdstuk 6 richt zich op de persoonlijke redenen die vrouwen, die een gynaecologische 

maligniteit hebben overleefd, hebben om geen medische hulp te zoeken voor ernstige 

bekkenbodem klachten

Met deze kwalitatieve studie hebben we als doelstelling gehad om 1] redenen om geen 

hulp te zoeken voor ernstige bekkenbodem klachten en 2] de bereidheid om behandeling 

te ondergaan voor deze klachten te exploreren en 3] te vragen naar suggesties om de 

poliklinische zorg te verbeteren. We interviewden semigestructureerd vrouwen die voor 

vulva-, endometrium- of cervixcarcinoom waren behandeld in het AMC tussen 1997 

en 2007. De geïnterviewden waren een doelgerichte steekproef uit 138 vrouwen die 

in aanmerking kwamen voor de studie na het invullen van bekkenbodem gerelateerde 

vragenlijsten, waarbij bleek dat zij ernstige hinder ondervonden door symptomen (> 75ste 

percentiel van de symptoom domein scores van de vragenlijsten) en die geen hulp gezocht 

hadden. Na elk semigestructureerd interview werd de lijst met redenen om geen hulp te 

zoeken aangevuld met nieuwe redenen die genoemd waren. We stopten met de interviews 

als data saturatie was behaald, dit betekent dat er 3 opeenvolgende geïnterviewden geen 

nieuwe redenen meer noemden. De interviews werden door 2 onderzoekers onafhankelijk 

van elkaar geanalyseerd. 

Er werden 15 interviews afgenomen. De meest vermelde redenen om geen hulp te zoeken 

waren dat patiënten de bekkenbodem klachten draaglijk vonden in het licht van hun 

eerdere kanker diagnose en behandeling, omdat de meeste patiënten waren geïnformeerd 

over de gevolgen van de behandeling en zich gelukkig prijzen omdat zij nog leven en 

omdat zij niet wisten dat er behandelingen bestonden. Zeven patiënten waren bereid 

om een behandeling te ondergaan. Elf patiënten vonden dat de zorg moest verbeteren, 

specifiek door tijdige verwijzing naar een bekkenbodem specialist en extra zorg door een 

oncologie verpleegkundige. 

Er is behoefte aan standaard aandacht voor gevolgen voor de bekkenbodem na kanker 

behandeling. Dit zou gerealiseerd kunnen worden door de symptomen te kwantificeren 

door vragenlijsten, standaard aandacht voor deze symptomen door gynaecologisch 

oncologen of oncologie verpleegkundigen en tijdige verwijzing naar een bekkenbodem 

specialist van degenen die hinderlijke bekkenbodemklachten hebben.
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Deel II: Preventieve en therapeutische maatregelen voor bekkenbodem 
symptomen tijdens en na behandeling van gynaecologische kanker 

In hoofdstuk 7 worden de resultaten gepresenteerd van een gerandomiseerde klinische 

studie over het effect van bekkenfysiotherapie op de bekkenbodem functie na behandeling 

van vroeg stadium cervixcarcinoom

In deze gerandomiseerde klinische studie (RCT) in het AMC includeerden wij patiënten 

met vroeg stadium cervixcarcinoom (FIGO stadia IBI-IIA), die een RH+LND ondergingen 

en die geen eerdere blaas- of darmoperatie hadden gehad en niet zwanger waren. De 

interventiegroep (bekkenfysiotherapie; PPT) en controle groep (NoPPT) ontvingen een 

geïllustreerde folder met instructies voor bekkenbodem oefeningen en plastechnieken. 

PPT patiënten krijgen daarbij adviezen en training van bekken fysiotherapeuten pre- en 

postoperatief. 

De primaire uitkomstmaat was de obstructieve mictie domein score van de UDI. Secundaire 

uitkomstmaten waren andere domeinscores van de UDI, DDI en FSFI. Patiënten vulden 

de lijsten in preoperatief, 6 weken, 3 en 12 maanden postoperatief. Uroflowmetrie en 

residumeting na mictie werden 6 weken, 3 en 12 maanden postoperatief gedaan. Voor de 

herhaalde metingen gebruikten we ‘Generalized Estimation Equations’ (GEE). 

Tussen september 2007 en januari 2010 werden er 82 patiënten gerandomiseerd, waarbij 

42 patiënten aan de PPT groep en 40 patiënten aan de NoPPT groep toegewezen werden. 

De gemiddelde obstructieve mictie domein score na 6 weken was 19 (interquartile range: 

0 – 33) bij PPT patiënten en 22 (Interquartile range: 0 – 33) bij NoPPT patiënten. Er werden 

geen statistisch significante verschillen gevonden tussen beide groepen van de primaire en 

secundaire uitkomsten. 

Voordat er overwogen wordt om adviezen en training van bekkenfysiotherapeuten te geven 

aan patiënten die de folder niet goed kunnen begrijpen of niet goed kunnen lezen, zouden 

hiervan de kosten, potentiële baten en patiënten preferentie moeten worden onderzocht. 

Concluderend vonden we geen effect van het toevoegen van bekkenfysiotherapie na 

behandeling van vroeg stadium cervixcarcinoom aan een geïllustreerde folder op de 

postoperatieve bekkenbodem functie. 

In hoofdstuk 8 worden de resultaten vermeld van een pilot studie naar de uitvoerbaarheid 

en werkzaamheid van intravesicale spoelingen met chondroitine sulfaat 0.2% om acute 

radiatie cystitis te voorkomen of te verminderen bij gynaecologische kanker patiënten die 

met pelviene radiotherapie behandeld werden

In deze pilot studie exploreerden we de uitvoerbaarheid en werkzaamheid van 

intravesicale spoelingen met 40 milliliter chondroitine sulfaat 0.2% oplossing om acute 

radiatie cystitis (RC) te voorkomen of te verminderen bij patiënten behandeld met pelviene 

radiotherapie. We voerden een vergelijkende studie uit bij 20 opeenvolgende cervix- 

en endometriumcarcinoom patiënten. De helft van de geïncludeerde patiënten kozen 

voor de blaasspoelingen, wekelijks gedurende 6 weken. Hinder door de spoelingen en 
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blaaspijn stelden we wekelijks vast door Visuele Analoge Scores (VAS, 0 – 10) en mictie 

gerelateerde kwaliteit van leven met de UDI. Een van de patiënten die blaasspoelingen 

kreeg, ging hier niet mee door na de 4e keer in verband met pijn aan de urethra. De eerste 

hinder-VAS was 0 (spreiding: 0 – 3); de laatste mediane hinder-VAS was 1 (spreiding 0 – 

3). De blaaspijn-VAS was het hoogst halverwege de radiotherapie behandeling van de 

controlegroep (mediaan 1; spreiding 0 – 5) en na de radiotherapie behandeling van de 

patiënten die blaasspoelingen kregen (mediaan 1; spreiding 1 – 3). Mediane UDI scores na 

de radiotherapie behandeling bij patiënten die blaasspoelingen hadden gekregen waren 

op of onder de mediane beginscores; de mediane scores van de controlegroep waren op 

of onder de mediane beginscores. 

De resultaten van de pilot studie laten zien dat intravesicale spoelingen met chondroitine 

sulfaat 0.2% oplossing goed worden verdragen door patiënten die behandeld worden 

met pelviene radiotherapie voor een gynaecologische maligniteit. Bovendien lijken 

de blaasspoelingen overactieve blaasklachten te verminderen tijdens de periode van 

radiotherapie. Of de verminderde ernst van klachten door de radiotherapie helemaal 

worden verklaard door de werkzaamheid van chondroitine sulfaat zelf, of door andere 

factoren zoals de extra aandacht die de interventie groep kreeg, moet in een dubbelblind 

placebo gecontroleerde RCT worden onderzocht.

In hoofdstuk 9 beschrijven we twee patiënten die met een minimaal invasieve spanningsvrije 

vaginale tape (TVT-Secur™) werden behandeld voor stress incontinentie na behandeling 

voor cervixcarcinoom. 

We presenteerden twee patiënten met hinderlijke stress incontinentie voor urine na 

RH+LND voor vroeg stadium cervixcarcinoom. Een patiënte kreeg adjuvante radiotherapie. 

Bij deze patiënten verwachtten we een veranderde anatomie door de uitgebreide 

pelviene chirurgische behandeling. Daarom wilden we het kleine bekken vermijden. We 

selecteerden een minimaal invasieve spanningsvrije vaginale tape (TVT) die niet door het 

foramen obturatum of de retropubische route zou gaan: TVT-Secur™. Bovendien was in 

een case serie gebleken dat we konden rekenen op een lage kans op het ontwikkelen van 

blaas retentie na deze behandeling. 

Beide patiënten waren continent postoperatief. Eén patiënte had een kleine tape erosie die 

onder locale verdoving succesvol gecorrigeerd kon worden. De andere patiënte ontwikkelde 

symptomen van hevige aandrang, die verdwenen na behandeling met de cholinerge 

receptor antagonist, solifenacine. Beide patiënten hadden detrusor hypo-activiteit bij 

preoperatieve urodynamica, maar postoperatief ontstond er geen blaasretentie. 

Wij zouden adviseren om patiënten die een RH+LND hebben ondergaan en stress 

incontinentie ontwikkelen, te informeren dat met een minimaal invasieve spanningsvrije 

vaginale tape goede resultaten kunnen worden verwacht, maar dat zij waarschijnlijk wel 

aanvullende behandelingen nodig hebben, zoals het verwijderen van geërodeerde tape of 

het nemen van medicatie voor bijwerkingen van de behandeling. 
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Conclusies

Deel I:

1. a. Cervixcarcinoom patiënten chirurgisch behandeld, met of zonder adjuvante 

radiotherapie, of behandeld met primaire radiotherapie, ervaren meer urine 

incontinentie en obstructieve mictie en, bij aanwezigheid van deze klachten, ervaren 

vaker ernstige hinder, in vergelijking tot gepaarde controles uit een willekeurige 

vrouwelijke populatie. 

1. b. Cervixcarcinoom patiënten behandeld met radicale hysterectomie en pelviene 

lymfeklierdissectie ervaren vaker ernstige hinder van constipatie en obstructieve 

defecatie in vergelijking tot gepaarde controles uit een willekeurige vrouwelijke 

populatie. 

1. c. Cervixcarcinoom patiënten behandeld met adjuvante of primaire radiotherapie 

ervaren vaker ernstige hinder van anale incontinentie in vergelijking tot gepaarde 

controles uit een willekeurige vrouwelijke populatie.

2. a. Bij cervixcarcinoom patiënten bestaan associaties tussen algemeen welzijn en 

perceptie van het eigen lichaam en ernstige hinder van uro-genitale en defecatie 

symptomen: beter mentaal en fysiek welzijn is gerelateerd aan minder kans op 

ernstige hinder van uro-genitale en defecatie symptomen en een negatievere 

perceptie van het eigen lichaam met meer kans op ernstige hinder van defecatie 

symptomen.

2. b. Seksuele functie van patiënten behandeld voor vulvacarcinoom wordt negatief 

beïnvloed door toegenomen leeftijd en adjuvante inguinale radiotherapie, maar 

positief beïnvloed door het hebben van een partner, beter fysiek welzijn en 

optimisme.

3. a. De incidentie van hydronefrose na radicale hysterectomie met pelviene 

lymfeklierdissectie is 9% in asymptomatische patiënten en 21% in symptomatische 

patiënten gedurende de eerste 6 maanden follow-up.

3. b. Routinematig echo onderzoek van de nieren na radicale hysterectomie met pelviene 

lymfeklierdissectie heeft geen bewezen gunstig effect voor de uitkomst van de 

patiënt wat hydronefrose betreft. 

4. a. De meest genoemde redenen van gynaecologische kanker patiënten met 

ernstige bekkenbodem klachten om geen medische hulp te zoeken, waren dat 

zij deze klachten draaglijk vinden in het licht van hun eerdere kanker diagnose en 

behandeling, dat de meeste patiënten waren geïnformeerd over de gevolgen van de 

behandeling en zich gelukkig prijzen dat zij nog leven en omdat zij niet wisten dat er 

behandelingen bestonden.

4. b. De meeste gynaecologische kanker patiënten met ernstige bekkenbodem klachten 

en die daarvoor geen medische hulp hadden gezocht, zouden hiervoor een 

behandeling ondergaan als deze zou worden voorgesteld en werkzaam zou zijn. 
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Deel II

5. a. Er werd geen toegevoegde waarde gevonden van bekken fysiotherapie aan een 

geïllustreerde folder, waarin bekkenbodem oefeningen en plastechnieken worden 

uitgelegd, na behandeling met een radicale hysterectomie met pelviene lymfeklier 

dissectie voor vroeg stadium cervixcarcinoom.

5. b. Intravesicale spoelingen bij endometrium- en cervixcarcinoom patiënten die 

behandeld worden met bekken radiotherapie zijn uitvoerbaar en de intravesicale 

spoelingen met chondroitine sulfaat 0.2% oplossing verminderen mogelijk hinder 

gerelateerd aan symptomen van de blaas. 

5.c. Minimaal invasieve spanningsvrije vaginale tapes kunnen een behandeloptie zijn 

voor hinderlijke stress incontinentie van urine na behandeling van cervixcarcinoom.
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Implicaties voor de klinische praktijk en toekomstig 
onderzoek
In dit proefschrift zijn de prevalentie en hinder van bekkenbodem symptomen na de 

behandeling voor cervixcarcinoom onderzocht. Associaties tussen demografische, ziekte, 

behandeling en psychologische variabelen en hinder van bekkenbodem klachten zijn 

onderzocht bij patiënten na behandeling voor cervix- en vulvacarcinoom. Deze klachten 

komen veel voor en patiënten vermelden ernstige hinder door deze klachten. Patiënten 

zouden voor en na de behandeling van cervix- en vulvacarcinoom geïnformeerd moeten 

worden over het ontstaan en de hinder van deze symptomen. 

In overeenstemming met onze aanbeveling, dat routine echo onderzoek voor de vroege 

diagnose van hydronefrose na radicale hysterectomie met pelviene lymfeklier dissectie 

voor vroeg stadium cervixcarcinoom niet nodig is, is het protocol van het AMC aangepast. 

Nu krijgen slechts patiënten met een klinische verdenking op hydronefrose een echo 

onderzoek van de nieren of andere beeldvorming.

We concludeerden uit de kwalitatieve studie dat er behoefte bestaat om routinematig 

aandacht te hebben voor bijwerkingen van gynaecologische kanker behandeling. 

Patiënten deden de suggestie om bij het ontstaan van bekkenbodem klachten, deze 

vroeg te diagnosticeren. Tevens zouden zij vroegtijdig verwezen willen worden naar 

een bekkenbodem specialist wanneer de klachten ook hinderlijk waren. Om erachter 

te komen of routinematige evaluatie van bekkenbodem en seksuele symptomen voor 

en na behandeling voor een gynaecologische maligniteit leidt tot vroege opsporing en 

behandeling en uiteindelijk tot een betere kwaliteit van leven zou prospectief onderzocht 

moeten worden. Bekkenbodem functie zou bijvoorbeeld voor en tot 2 jaar na de 

behandeling met vragenlijsten, door de patiënten zelf ingevuld, bepaald kunnen worden. 

Een oncologie of continentie verpleegkundige zou de resultaten van na de behandeling 

kunnen nagaan op de polikliniek. De patiënten zouden verdeeld kunnen worden over 

twee groepen door pre-randomisatie, wat betekent dat zij zelf niet weten tot welke groep 

zij behoren, waardoor uitval en non-compliantie wordt voorkomen in de controle groep. 

(1) De ene groep zou bij hinderlijke klachten naar een bekkenbodemspecialist worden 

verwezen en eventueel behandeld en bij de andere groep zou er worden gehandeld als 

voor de studie. Alle interventies verricht in beide groepen zouden worden vastgelegd. De 

resultaten van de vragenlijsten ingevuld in de gehele follow-up zouden dan laten zien of de 

beide groepen verschillen in bekkenbodem gerelateerde kwaliteit van leven. 

Implicaties van de resultaten van de studie naar het effect van bekkenfysiotherapie na 

radicale hysterectomie met pelviene lymfeklier dissectie, zijn dat iedereen, die deze 

behandeling moet ondergaan, de folder met uitleg over bekkenbodem oefeningen en 

plastechnieken krijgt in het AMC. Bekkenfysiotherapeuten worden alleen geconsulteerd 

wanneer patiënten de geschreven informatie en informatie van de verpleegkundigen over 

de oefeningen niet goed begrijpen.
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De pilot studie over de uitvoerbaarheid en werkzaamheid van intravesicale spoelingen 

met chondroitine sulfaat 0.2% oplossing liet zien dat de blaasspoelingen goed worden 

getolereerd en dat er een mogelijk gunstig effect was op overactieve blaasklachten 

gerelateerd aan de radiotherapie. Deze resultaten hebben geleid tot een multicenter 

dubbelblind placebo gecontroleerde gerandomiseerde klinische studie, die inmiddels 

gestart is in Nederland: de PARIS studie. De onderzoeksdoelen zijn om te evalueren of 

de intravesicale spoelingen met chondroitine sulfaat 0.2% oplossing hinder gerelateerd 

aan symptomen van acute radiatie cystitis kan verminderen bij patiënten die behandeld 

worden met pelviene radiotherapie voor een gynaecologische maligniteit op 12 weken 

na de behandeling. Een economische evaluatie is onderdeel van de studie. (www.studies-

obsgyn.nl/paris)

De casus bespreking over behandeling van stress incontinentie van urine na behandeling 

van cervixcarcinoom, was bedoeld om een mogelijkheid van behandeling van deze 

klachten bij deze patiënten te laten zien, in dit geval middels een minimaal invasieve 

spanningsvrije vaginale tape. De positieve resultaten en tekort aan studies over alternatieve 

behandelopties zouden kunnen leiden tot toekomstige gerandomiseerde studies.
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Dankwoord
Allereerst wil ik alle patiënten bedanken die belangeloos aan de verschillende onderzoeken 

hebben meegewerkt en hieraan tijd hebben besteed. 

De totstandkoming van dit proefschrift was niet mogelijk geweest zonder de hulp van vele 

anderen en een aantal wil ik persoonlijk bedanken:

Zeergeleerde heer Roovers, beste Jan-Paul, wat een toeval dat je in het AMC was en 

mij op het juiste moment met de uro-gynaecologie kennis liet maken. De wereld van de 

bekkenbodem bleek een warm nest. Het vertrouwen en de verantwoordelijkheden die je 

me direct gaf, waren de duwtjes in de rug die ik nodig had als onderzoeker. Ik vind het 

heel leerzaam en inspirerend om met je samen te werken. Maar werken moet ook gezellig 

zijn en dat is het.

Hooggeleerde heer Burger, beste Matthé, veel dank voor je begeleiding van mij 

als beginnende onderzoeker. Jij hield altijd de grote lijnen en de relevantie voor de 

oncologische praktijk in de gaten. Als je toch in detail trad, kwam dit telkens de kwaliteit 

van het onderzoek ten goede. Dank ook voor de persoonlijke attenties tussen de bedrijven 

door.

Hooggeleerde vrouwe Sprangers, beste Mirjam, veel dank dat ook jij mijn promotor 

wilde zijn, nadat we je om raad hadden gevraagd omtrent kwalitatief onderzoek doen. 

Jouw punctualiteit, helderheid, taalgevoel en gedrevenheid zijn kwaliteiten die ik erg 

bewonder. Fysieke afstand zorgde nooit voor vertraging of minder aandacht voor mij of 

mijn onderzoek, daar heb ik veel waardering voor. 

Dear Professor Espuña Pons, many thanks for being a member of the committee of 

opponents and for travelling to Amsterdam. Hopefully our collaboration for ‘my’ workshop 

at the IUGA in Lissabon will not be our last.

Zeergeleerde heer Vervest, beste Harry, hooggeleerde vrouwe Kenter, beste Gemma, 

hooggeleerde vrouwe Koning, hooggeleerde heer Fockens en zeergeleerde vrouwe ter 

Kuile: ik ben vereerd en jullie allen zeer erkentelijk dat jullie zitting wilden nemen in de lees- 

en promotiecommissie.

Een breed onderwerp als die van mijn promotie onderzoek vereiste multidisciplinaire 

samenwerking. Alle co-auteurs wil ik hartelijk danken voor hun medewerking en bijdragen 

aan de totstandkoming van de artikelen.

In het bijzonder veel dank voor de oncologisch gynaecologen en radiotherapeuten in het 

AMC die alle patiënten, die aan de studies van dit proefschrift hebben bijgedragen, hebben 

behandeld en hen hebben benaderd om aan de verschillende studies mee te doen.
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Zeergeleerde heer van der Velden, beste Ko, veel dank voor je bijdragen aan meerdere 

hoofdstukken van dit boek. Jouw scherpe blik en oncologische invalshoek brachten 

waardevolle en interessante aanvullingen in de discussies. Dank dat je me lang geleden 

vroeg of ik in Leuven wilde solliciteren voor de opleiding. 

Hooggeleerde heer van der Vaart, beste Huub, dank voor je bijdrage aan een van mijn 

hoofdstukken en natuurlijk het aanleveren van de ‘controlegroep’. Via Jan-Paul en de WBB 

ben je ook een beetje mijn uro-gynaecologie mentor geworden. 

Sinds 2007, toen ik als onderzoeker in het AMC begon, zijn er vele nieuwe onderzoekers 

bijgekomen, maar is de onderlinge samenwerking en de professionaliteit toegenomen ook 

voor onderzoekers buiten de Consortia, zoals ik. Ik dank degenen met wie ik de meeste 

tijd overlapt heb voor hun tips&tricks en lol op de gewenste momenten: Marsha, Elisabeth, 

Arianne, Anna, Wouter, Norah, Stef, Laura, Pieternel, Jan-Willem, Liesbeth (vL), Margreet, 

Floortje, Femke Mol, Marloes, Emmy, Alexandra, Esther, Sanne, Liesbeth (V). 

Katrien, dank voor je statistische hulp, vooral in het laatste deel van mijn promotie 

onderzoek. Altijd bereid om een duidelijk en helder antwoord te geven, of wat extra uitleg 

achter je computer als ik ‘toevallig’ even aanklopte.    

De bekkenbodemonderzoekers binnen het AMC: Mariëlle, Femke en Maaike, dank ik voor 

de samenwerking en de gezelligheid binnen de urogyn in het AMC! Zin in de volgende 

IUGA, dan zijn we er weer allemaal bij, ok!!?

Mijn eerste baan als dokter was bij de Verloskunde en Gynaecologie in het OLVG. Een 

hele leerzame tijd in een warme omgeving, ook al waren het maar 8 maanden. Staf, 

verloskundigen en verpleegkundigen, dank voor jullie investeringen!

Mijn opleiding tot gynaecoloog begon in het St Lucas Andreas Ziekenhuis. Het competentie-

gerichte opleiden zit jullie in de genen en het was fantastisch om bij jullie zoveel te leren en 

te doen. Jullie massale aanwezigheid bij ons huwelijk was hartverwarmend. Ik kijk uit naar 

mei 2013, wanneer ik weer in het SLAZ terugkom.

Door mijn studenten-, co-assistenten-, A(N)IOS-, en onderzoekerstijd in het AMC voelt 

dit als mijn thuis, als werkplek bedoel ik dan. Ik vind het een voorrecht om in deze 

veelzijdige, inspirerende en leerzame omgeving te werken. Iedereen van de staf, A(N)IOS, 

verloskundigen, verpleegkundigen, doktersassistenten, poli-medewerksters: dank voor jullie 

interesse in mijn onderzoek en fijne samenwerking. Maria Vlierhuis en Pauline Wouda: 

dank voor jullie hulp bij de inclusie voor de bekkenfysiotherapie studie en de uroflowmetrie 

metingen. Linda Onsman-Broertjes, dank voor alle hulp bij de logistiek op de poli. Ina Vink, 

dank voor je secretariële hulp en enthousiasme.

Mijn paranimfen: Leonie Menke en Marsha van Leeuwen. Daar staan we straks, drie 

leeuwen naast elkaar! Lieve Leonidas, sinds 1998 vriendin van geneeskunde, maar 
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inmiddels van veel meer. Veel dank voor de vele gesprekken over het onderzoekers wel en 

wee, wat niet anders was bij de kindergeneeskunde dan bij de gynaecologie. Jij kan alles 

wat je wil en dan nog perfect ook! (Toch ooit samen met Lil een kliniekje beginnen..?) Lieve 

kleine Marsh, wat hebben we allemaal beleefd op die 2 vierkante meter..? Ongelooflijk 

hoe goed dat is gegaan en hoe gezellig het nog steeds is. Iedereen klopte altijd bij jou aan 

om je luisterend oor en je wijze raad, en ik kan het weten (ik ook)! Bescheiden gouden 

kracht als onderzoeker, collega en dokter, maar ook uitbundig danser! Voor jullie beiden 

geldt dat ik heel blij en trots ben met jullie als mijn paranimfen. 

Lieve familie, schoonfamilie, vrienden en vriendinnen, zonder jullie was het onderzoek 

misschien eerder afgerond, maar was mijn kwaliteit van leven veel minder hoog! Dank 

voor jullie interesse in mijn onderzoek, de koffietjes, etentjes, borrels en weekendjes weg! 

Ik neem mij voor jullie allen meer te zien dan afgelopen jaar. 

Lieve Soapie, Died en Bobbie, ik vind het geweldig dat jullie erbij zijn!! Baie dankie!

Lieve Omie, hopelijk zie je toch kans om bij mijn promotie te zijn en anders kijken we 

natuurlijk samen de film. Jouw wilskracht en zonnige karakter zijn een inspiratiebron.

Lieve opa en oma Hazewinkel, zoals Isabel mij al zei: wat zouden jullie trots zijn geweest. 

Lieve Herman en Linda, dank voor jullie betrokkenheid en ontspannende momenten 

bij jullie in U of bij ons in A. Ik ben heel blij dat jullie het zo fijn hebben, nu ook met 

Simon erbij! Lieve Herman, mijn broer(tje) en eeuwige getuige, ondanks de verschillende 

richtingen, staan we toch vaak op dezelfde manier in het leven en ons werk. Hoewel het 

niet een dik boek is, begrijp ik dat je mijn proefschrift niet van kaft tot kaft zal verslinden… 

maar dansen zullen we!! 

Lieve mama en papa, mijn stabiele basis. Lieve mama, ieder op onze manier zijn we bezig 

met de kwaliteit van leven van vrouwspersonen. Dank voor de dagelijkse telefoontjes, je 

onvoorwaardelijke en oneindige vertrouwen en liefde en dat je mijn hele leven al mijn 

grootste fan bent. Lieve papa, de medische en academische wereld hebben mede dankzij 

jouw onuitputtelijke en optimistische werkethos een aantrekkingskracht op mij. Dank voor 

je interesse en liefde en de wetenschap dat ik nooit een praktisch probleem moet noemen, 

want dan los jij het alweer voor me op.   

Allerliefstie, Sikkie, wat is het elke dag een feest om met jou te zijn. Moeiteloos interesseren 

we ons voor elkaars bezigheden, hoe verschillend die ook zijn. Dank dat je het perfecte 

moment aanvoelt voor een Midsomer Murders en een glas wijn… Dit boekje is af, nu 

samen Italiaanse les?  
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Curriculum vitae
Menke Hazewinkel was born on Sunday, August 6, 1978 in Utrecht. During primary school 

she unfortunately developed allergies for animals and changed her plans of becoming a 

veterinarian into becoming a ‘human’ doctor. Menke graduated from the Utrechts Stedelijk 

Gymnasium in 1996. She went to Florence and Perugia, Italy to study Italian language 

and culture. In 1997 she started her medical training at the University of Amsterdam / 

Academic Medical Center (AMC), and received additional scientific and clinical training 

at Tygerberg Hospital in Stellenbosch (South Africa), Massachusetts General Hospital in 

Boston (USA), and ‘s Lands Hospitaal in Paramaribo (Surinam). 

Menke graduated from medical school in January 2005 and started working at the 

Onze Lieve Vrouwe Gasthuis and after 8 months at the AMC, both at the Obstetrics 

and Gynaecology Department. In 2007 Menke started her PhD project under the direct 

supervision of Dr J.P.W.R. Roovers. She combined clinical work at the uro-gynaecology 

outpatient clinic in the AMC with working on her thesis. In 2009 Menke started her 

residency Obstetrics and Gynaecology at the St Lucas Andreas Hospital, Amsterdam (Prof 

dr F. Scheele). Since October 2010 she continues her residency at the AMC (Prof dr M.J. 

Heineman). She is currently member of the board of Obstetrics and Gynaecology Residents 

(VAGO) and the Resident member of the board of the Dutch Pelvic Floor society (WBB).

Menke Hazewinkel is married to Sikke Kooistra and they live in Amsterdam.
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