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Endometrium cancer is the most prevalent gynecologic 
cancer and the 16th most common cancer among wom-

en and the 20th leading cause of cancer death in women 
worldwide.[1]

Cervical cancer is the 8th most frequently occurring malig-
nancy and cancer death in women.[1,2] By the help of pri-
mary prevention attempts (prophylactic HPV vaccination) 
and secondary prevention (HPV screening and treatment 
of cervical precancerous lesions), its incidence and mortal-

ity dramatically decreased in the last decades.

In most women, treatment of endometrial cancer and early 
stage cervical cancer is primarily surgery including primary 
hysterectomy and bilateral salpingo-oophorectomy, often 
using minimally invasive approaches. Lymph node dissec-
tion is contingent on histological factors, disease stage and 
patients' characteristics followed by radiation therapy.[3,4] 
Choice of treatment is determined by the stage and grade 
of cancer, patient's age and recurrence risk. Although the 
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prognosis is excellent, it has been well documented that 
the prevalance of long-term complications due to these 
treatment modalities are high. Among these complica-
tions, pelvic floor dysfunction has the highest prevalance, 
reported as 8-85%.[5] Damages to the hypogastric nerves 
due to radical resection, postoperative edema, necrosis or 
vascular damage secondary to fibrosis after radiotherapy 
have the critical role in this occurance.

Aim of our study is to analyze lower urinary system symp-
toms and urodynamic findings after uterine and cervix can-
cer treatment.

Methods
Between March 2005 and June 2007, 70 patients treated 
in Eskişehir Osmangazi University Medical Faculty Division 
of Gynecologic Oncology were enrolled in this case-control 
study. Of these, 40 patients had endometrium cancer, 24 
had cervical cancer and 6 had uterine sarcoma. After ethi-
cal approval and informed consent were obtained, patients 
were evaluated with urodynamic study before treatment. 
Patients were allocated for the treatment according to their 
clinical status as: 55 were treated with only surgery (group 
A), 20 of them received only pelvic irradiation (group B) and 
30 were exposed to combined surgery and radiotherapy 
(group C). 8 weeks after the treatment, cases were ques-
tioned about the symptoms and reevaluated urodynami-
cally. 

At first, demographic status of cases were analyzed and 
questioned whether they had urinary dysfunction or illness 
before that can trigger it. Incontinence Impact Question-
naire (IIQ-7) form was used before and after therapy. Post-
voiding residue (PVR) volume was measured by a sterile 
catheter. Bladder function was assessed with MMS (Medical 
Measurement Systems) multichannel computerised cys-
tometry and ultrasound was done by using a transperineal 
3.5-MHz probe (ESAOTE, Italy) in all groups 2 weeks before 
therapy. Urodynamic assessment included uroflowmetry in 
a spontaneous voiding, filling and voiding cystometry.

Women in group A and C underwent hysterectomy with 
pelvic-paraaortic lymph node disection. These hysterecto-

mies were performed by the same three surgeons (H.G.G., 
Ö.T.Y., S.Ö.) 

Urogynecological assessment was performed again with 
the same method, 8 weeks after the surgery in group A, 8 
weeks after the last dose of radiotherapy (RT) in group B 
and C. 

Statistical analyses were performed using Statistical Pack-
age for the Social Sciences: (SPSS) for Windows 13.0 (SPSS 
Inc., Chicago , IL, USA). Statistical analysis included data ex-
pressed as the mean±S.D.S. Groups were evaluated by the 
Factorial ANOVA method, Kruskall-Wallis, Wilcoxon test, 
paired t test and independent t test as indicated. Value of 
p<0.05 was considered statistically significant.

Results
Our study included 70 women treated for gynecologic 
cancers. Of these, 40 (%57.1) had endometrial cancer, 24 
(%34.2) had cervical cancer and 6 (%8.6) had uterine sar-
coma. The number of patients according to their surgical 
stage of endometrium cancer and uterine sarcoma, clinical 
stage of cervical cancer were shown in Table 1. 

The mean age of 70 patients was 57.7±10.2 (31-78). Cases 
were grouped according to their treatment and analyzed 
before and after treatment.

In the postoperative period, some of the symptoms of the 
ower urinary tract disease, found to be increased (Table 2). 
Among incontinence, stress incontinence incidence incre-
ment was not statistically significant (p>0.05).

After RT, all of the incontinence symptoms incidence incre-
ment was not found to be statistically significant (p>0.05) 
as shown in Table 2. Among incontinence, only urge incon-
tinence increased, stress and mixed type incontinence inci-
dence recorded as same.

In combined therapy group, all of the incontinence symp-
toms found to be increased but these increments were sta-
tistically significant only in frequency and nocturia symp-
toms (p<0.05) (Table 2). Mixed incontinence was seen at 
most after treatment.

Stress incontinence incidence after surgery or combined 

Table 1. Cases according to their surgical and clinical stages of gynecologic cancers

  Endometrium Cancer (n=40)   Cervix Cancer (n=24)   Uterine Sarcoma (n=6)

 Stage n % Stage n % Stage n %

 Ia 12 30 Ib1 9 37.5 I 3 50
 Ib 10 25 Ib2 3 12.5 III 2 33.4
 Ic 12 30 IIa 2 8.3 IV 1 16.6
 III 4 10 IIb 7 29.2
 IV 2 5 III 3 12.5
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therapy are statistically nonsignificant (p>0.05). RT found 
to be ineffective in the appearance of stress incontinence.

In addition, mixed type incontinence incidence in com-
bined treatment group was found to be statistically non-
significant (p>0.05). Detrussor overactivity augmentation 
after RT and after combined therapy was not found to be 
statistically non-significant (p>0.05). In contrast, detrus-
sor overactivity prevalence increment was statistically sig-
nificant in RT and combined therapy when compared with 
radical surgery (p<0.05). 

In our study we found out no statistically significant de-
crease in maximal bladder capacity (from 446.0 ml to 414.1 
ml) after radical hysterectomy (p>0.05) as shown in Table 3. 

We performed urodynamic tests before and after RT and 
cystometric parameters are shown in Table 3. Tests showed 
a decrease in maximal bladder capacity (from 478.7 mL to 
408 mL) and it was statistically significant (p<0.05). In ad-
dition, bladder compliance decrease from 24.8 ml/cm H2O 
to 20.1 ml/cm H2O which was also statistically significant 
(p<0.05). We also found no statistically significant incre-
ment both in the maximal vesical and detrusor pressures 
(p>0.05).

Urodynamic test parameters before and after combined 
therapy are shown in Table 3. We performed urodynamic 
tests two months after surgery and adjuvant RT. Test re-
sults showed a decrease in maximal bladder capacity (from 
431.5 mL to 369.8 mL) and bladder compliance (from 24.7 
ml/cmH2O to 18.9 ml/cm H2O) and both of them are sta-
tistically significant (p<0.05). PVR didnot increase in all 
groups (Table 4).

Discussion
RH or RT or combined surgery and adjuvant RT in gyneco-
logic cancers cause urinary system disorders that may lead 
to serious psychological, social, and sexual problems in 
women.[6-9]

Additionally, advanced age is a risk factor that increase 
the prevalance of incontinence. In our study, the mean pa-
tient age was 57.7±10.2 (31-78) years. Hysterectomies per-
formed in old age aggravate the side effects on the bladder 
function.[10–12]

De Noronha et al., studied impacts of the treatment mo-
dalities of invasive cervix cancer on pelvic floor functions. 
Prospective study pointed out that the impact on the pel-
vic floor function depends more on the type of treatment 
than on the stage of the tumor.[13] In conjuction with this 
opinion, we scrutinized the effects of treatment types, not 
the stages of tumors. 

Villena-Heinsen et al., performed urodynamic assess- Ta
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ment pre and postoperatively in 33 patients who under-
went RH. They found out that the maximal bladder ca-
pacity decrease from 615 ml to 503 ml. They also found a 
temporary decrease in maximal urinary flow and detrusor 
pressure and a delay in the first urge to urinate.[14]

In our study, we performed urodynamic tests two months 
after surgery and found statistically non-significant de-
crease in maximal bladder capacity (p>0.05). 

Farquharson et al., studied RT side effects on bladder and 
urethral functions in cervical cancer patients. 30 patients, 
underwent only RH, compared with 30 patients received 
only RT, and 30 patients treated with RH and adjuvant RT 
with respect to urodynamics and symptoms. Voiding dis-
orders and loss of urinary sensation were recorded more in 
the RH group and the RH plus adjuvant RT group. The only 
difference between the RH group and the RH plus adjuvant 
RT group was about bladder compliance but the difference 
was insignificant as well. Six months after treatment the in-
continence rates were 23% in the RT group, 26% in the RH 
group, and 63% in the RH plus adjuvant RT group.[15]

In our study, we performed urodynamic tests before and 
after radiotherapy and found a decrease in maximal blad-
der capacity (from 478.7 mL to 408 mL) and it was statis-
tically significant (p<0.05). Bladder compliance decrease 
from 24.8 ml/cm H2O to 20.1 ml/cm H2O which was also 
statistically significant (p<0.05). Additionally, we also found 
statistically non-significant increment both in the maximal 
vesical and detrusor pressures (p>0.05). 

Lin et al., did not find any differences in detrusor instability 
or bladder compliance in women submitted to the RH and/
or RT, evaluated by urodynamics.[16]

We performed urodynamic tests two months after radi-
cal hysterectomy and adjuvant RT and found a decrease 
in maximal bladder capacity (from 431.5 mL to 369.8 mL) 
and bladder compliance decrease (from 24.7 ml/cm H2O to 
18.9 ml/cm H2O) both of them are statistically significant 
(p<0.05). Maximal detrusor pressure increment recorded 
to be statistically non-significant (from 17.2 cm H2O to 23.7 
cm H2O) (p>0.05). 

As a result, maximal bladder capacity and bladder compli-
ance found to be decreased in all groups but only in RT and 
combined treatment groups, they reached significance sta-
tistically which are consistent with the literature.

Emirdar et al., performed urodynamic studies before, and 6 
months after radiotherapy. Bladder capacity was decreased 
significantly in all subjects, and mostly in combined thera-
py group including radical pelvic surgery with the lowest 
dose of radiation (mean decrease in capacity from 600 to 
490 mL).[17] Stress incontinence rates increased from 28–Ta
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39% in the radical surgery group, and from 40–70% in the 
abdominal hysterectomy and radiotherapy group. Radio-
therapy patients had no stress incontinence before or after 
treatment. However, we found that stress incontinence in-
cidence after surgery or combined therapy was statistically 
non-significant (p>0.05). RT found to be ineffective in the 
appearance of stress incontinence.

In addition, increment in mixed type incontinence of com-
bined treatment group was recorded to be statistically non-
significant (p>0.05). But detrussor overactivity prevalence 
increment was statistically significant in RT and combined 
therapy when compared with radical surgery (p<0.05). This 
is probably due to effects of RT on bladder function. 

Due to long life expectancy after successful therapy in gy-
necologic cancer patients, we should also deal with the 
complications of the therapy. Our study aimed to point 
out the most frequently seen of them; lower urinary tract 
problems. During follow-up these patients, we should be 
aware of with these problems. However, limited number of 
patients enrolled and short follow-up time of them are the 
limitations of our study. As a result, with similar participants 
further studies needed to corroborate these findings. 
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