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ABSTRACT 
 

 
 

Introduction: Disorders inherent to aging are increasingly present, with voiding dysfunctions 

and greater submission to surgeries among them.  

Objective: To analyze the influence of gynecological surgeries (Hysterectomy-HT and 

Colpoperineoplasty-CPP) on urodynamic bladder function parameters of adult women. 

Methods: A comparative study of urodynamic data from 706 patients was performed at the 

Urology Service of HC/UFPE. Previously, patients with any known clinical factor which could 

affect bladder function were excluded. These patients were analyzed in groups according to 

their history of gynecological surgery and age group (Non-elderly/elderly). The control group 

was composed by women without any gynecological surgery history. 

Results: All urodynamic parameters were worse in the elderly subgroup. The fundamental 

difference between the groups consisted of senility and past gynecological surgeries (higher in 

the elderly group). In the general female population, a history of gynecological surgeries was 

related to several alterations in urodynamic parameters. All urodynamic micturition phase 

parameters were significantly worse in patients with colpoplasty history. Hysterectomy history 

was also associated to a deterioration in some micturition parameters. However, no relationship 

between gynecological surgeries and urodynamic changes was found in the elderly women 

subgroup.  

Conclusion: Gynecological surgeries (HT/CPP) do not alter the prevalence and/or intensity of 

voiding dysfunctions already expected in the older age group of women from the aging process 

itself. Functional changes in the lower urinary tract resulting from aging are imposed in elderly 

women, regardless of their gynecological surgery history.  
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1. INTRODUCTION 
 

It is well known that there is an absolute and relative population growth in the number 

of elderlys and consequently the disorders inherent to the elderly age group become 

increasingly common in medical practice. Therefore, it is important to study the main biases 

related to aging, including voiding dysfunctions due to senility itself and also due to submission 

to surgical procedures; a fact which is increasingly prevalent in the elderly age group. 

Few studies have evaluated the effects of age on female bladder function. Some studies 

indicate that there is a significant increase in detrusor hypocontractility prevalence related to 

aging. Senility would be associated with muscle wasting and a general decline in muscle 

contractile function, leading to hypocontractility of the detrusor muscle which tends to trigger 

subjective, non-specific and non-pathognomonic symptoms, including being confused with 

complaints of bladder outlet obstruction (BOO) and other dysfunctions.[1-4] 

In a recent systematic review with meta-analysis aiming to identify reference values for 

normal bladder function parameters, Wyman et al. (2019) concluded by pointing out that future 

research is necessary to determine what would be normal within specific groups, such as in 

different age groups.[5] 

There are also differences in the medical literature regarding the influence of 

gynecological surgeries (Colpoperineoplasty-CPP / Hysterectomy-HT) on bladder function. 

The exact incidence of lower urinary tract dysfunction (LUTD) after gynecological surgery is 

controversial. Most of the research has been developed based on clinical complaints and 

symptomatological interrogations, without studying urodynamics. However, the clinical 

diagnosis of LUTD is difficult and inaccurate as there is a mix of signs and symptoms which 

can be confused. Therefore, the best way to reliably diagnose LUTD after gynecological 

surgeries is with urodynamic studies (UDS), and therefore the importance of researching 

urodynamic changes in women undergoing gynecological surgeries is apparent.[6-12] 

In view of the above and the scarce and conflicting literature, we realize the importance 

of carrying out this study in order to better analyze possible urodynamic changes in bladder 

function resulting from gynecological surgeries (HT and/or CPP) in young patients and also in 

elderly patients, in whom bladder dysfunctions are already expected by aging itself. 
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2. PATIENTS AND METHODS 
 

A total of 1,147 Urodynamic Reports (Anamnesis/UDS) of adult women (> 18 years 

old) were analyzed at the Urology Service of the Hospital das Clínicas, Universidade Federal 

de Pernambuco (HC/UFPE). Adult women who underwent urodynamic study for different 

clinical indications, including those already submitted to gynecological surgeries, were 

included in the study. Patients with any known clinical factor which could affect bladder 

function were excluded from the study, such as: Diabetes Mellitus (139); Diseases or Previous 

neurological surgeries/spinal cord trauma or spine malformation (61); Sling, anti-urinary 

incontinence surgeries (12); Urinary tract malformation (9); Previous pelvic radiotherapy (7); 

Use of medications which act on the bladder function - anticholinergics, alpha-blockers, 

antidepressants (108); Pelvic organ prolapse (63); Relevant urinary losses, large volume or 

continuous during cystometry, by non-inhibited involuntary contractions or low compliance or 

by little efforts, such as speaking only (10). After review, incomplete Urodynamic Reports were 

also excluded (32).  

All research patients were submitted to a urodynamic study (UDS) using the 

examination technique based on the recommendations of “Good Urodynamic Practices” of the 

International Continence Society (ICS-2002). All patients had negative urine culture for the 

UDS. A detailed anamnesis was performed before the exam in order to determine the main 

complaint and discuss conditions which could influence the bladder function (Diabetes 

mellitus, neurological diseases, previous surgeries, radiotherapy, medications). This pre-UDS 

anamnesis is part of the medical report on urodynamics and the patient’s response regarding 

the discussion of this anamnesis is what guided their exclusion or not in the study. The exams 

were stored in the electronic medical record online at www.infomed.net.br, where the data was 

collected from. The UDS encompassed three phases: free urofluxometry, cystometry and flow-

pressure study. Bladder function can be assessed with the data obtained by the urodynamic 

study using isolated data such as: 1) Maximum Cystometric Capacity (MCC), 2) Bladder 

compliance, 3) Presence of Uninhibited Involuntary Contractions (UICs), associated or not to 

urinary losses, 4) Presence of urinary losses associated with effort maneuvers, 5) Voiding 

volume, 6) Maximum flow (Qmax), 7) Detrusor pressure at maximum flow (PdetQmax) and 8) 

Post-Voiding Residue (PVR); and also through formulas developed to have greater accuracy in 

determining bladder dysfunctions. Among these there are: 

- Bladder Contractility Index (BCI):          PdetQmax + (5 x Qmax). 

Strong contractility (BCI >150), normal (BCI between 100 and 150) and weak (BCI<100). 

- Bladder Voiding Efficiency (BVE):       (Voiding Volume / Bladder capacity) x 100. 
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- Detrusor hypocontractility parameters:  PdetQmax < 30cmH2O and Qmax < 12ml/sec.  

- Bladder Outlet Obstruction parameters: PdetQmax > 20cmH2O and Qmax < 12ml/sec [13-15] 

Finally, a comparative study of bladder function (assessed by urodynamic parameters) 

was carried out with 706 adult women, 185 (26.2%) of whom were elderlys (≥60 years old). 

The patients were divided into groups according to their surgical status regarding their past 

submission or not to gynecological surgeries (HT and/or CPP), and also according to the age 

group (non-elderly: 18 to 59 years old; and elderly: ≥ 60 years old). The control group was 

composed of Non-Operated Women, meaning without a surgical history of gynecological 

surgeries (HT and/or CPP). 

Excel 2019 software and STATA/SE 12.0 were used for statistical calculations. The 

maximum acceptable probability of error for rejection of the null hypothesis in all situations 

was 5% (p-value < 0.05) 

This study was submitted to the Ethics and Research Committee (CEP) of the Health 

Sciences Center at UFPE under CAAE no. 73321617.4.0000.5208 and was approved under the 

opinion no. 2.288.550.  
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3. RESULTS 
 

The minimum perceived age among the 706 patients was 18 years and the maximum 

age was 89 years, with an average age of 50.4 years. The elderly group (≥ 60 years old) 

consisted of 185 women (26.2%) aged between 60 and 89 years old, with an average age of 

69.3 years old. 

The submission frequency to gynecological surgery (colpoplasty and/or hysterectomy) 

was only 28% in the younger group (18 to 59 years old), while more than half of the patients 

(56.8%) had already underwent gynecological surgery in the elderly group, with colpoplasty 

being more frequent than hysterectomy. 

All urodynamic parameters were found to be worse in the elderly subgroup. For 

example, the detrusor hyperactivity frequency found in the population of women between 18 

and 59 years old was 18% with just over a third (38%) of these cases showing urinary losses 

(urge urinary incontinence / wet overactive bladder), while the detrusor hyperactivity incidence 

in the elderly subgroup was 21.6%, with 80% of these cases showing urinary losses. The 

descriptive data and urodynamic parameters of these groups can be seen in Tables 1, 2 and 3.   

Since the difference perceived between the age groups of the study is primarily related 

to senility and the submission frequency to gynecological surgeries (greater in the elderly 

group), we analyzed the data regarding the influence of gynecological surgeries on bladder 

function using urodynamic parameters (detailed in Tables 4 and 5). 

In the general group of adult women (18 to 89 years old), the previous history of 

gynecological surgeries was not associated with changes in the detrusor hyperactivity 

prevalence, nor in the prevalence of urinary losses in cystometry, whether UUI or SUI. 

However, a relevant association with worse voiding parameters was noted. All of the voiding 

phase parameters of the UDS (Flow x Pressure Study) were significantly worse in patients with 

a past colpoplasty. Still regarding this general group of all patients, those with a preserved 

uterus (not submitted to hysterectomy) had better urination parameters. 

In the analysis of the subgroup of elderly women (60 to 89 years), neither Colpoplasty 

nor Hysterectomy history were associated with any change in the studied urodynamic 

parameters (Detrusor Hyperactivity, Urge Urinary Incontinence, Stress Urinary Incontinence, 

Bladder Outlet Obstruction, Detrusor Hypocontractility, Maximum Cystometric Capacity, 

Bladder Compliance, Voiding Volume, Maximum Flow, Detrusor Pressure at Maximum flow, 

Post-Voiding Residue, Bladder Contractility Index, Bladder Voiding Efficiency Index).  
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4. DISCUSSION 
 

It is important to highlight the use of urodynamic parameters as the only objective and 

realistic definers of bladder dysfunctions, since reporting symptoms without urodynamic 

confirmation is something very relative and that is why indications for surgical treatment should 

not only be based on subjective complaints without urodynamic confirmation. The dissociation 

between reported symptoms and confirmatory urodynamic parameters has been noticed by 

different authors.[16,17] 

In our study, it was noticed that there was no change in the detrusor hyperactivity 

prevalence, nor in the prevalence of urinary losses in cystometry, whether UUI or SUI, among 

patients who underwent (or not) hysterectomy and/or colpoplasty, in both the general group of 

all women as well as in the subgroup of elderly women, corroborating the knowledge that 

colpoplasty is a failure as an option for surgically treating SUI.[18-20] 

In our analysis of the general group of all adult women, it can be seen that there were 

proportionally more patients with past gynecological surgery (both colpoplasty and 

hysterectomy) among the cases of detrusor hypocontractility / weak BCI. This statistically 

significant finding was not evidenced in the analysis of the subgroup of elderly women. 

Women aged 18 to 89 years who underwent colpoplasty had worse urinary parameters. 

All voiding phase parameters of the UDS (Flow x Pressure Study) were worse in these patients 

with a past colpoplasty. One of the possible explanations for this is the damage to 

vascularization, innervation and detrusor musculature which can occur in the dissection 

inherent to surgical corrections of genital prolapses. Thus, patients operated on for colpoplasty 

may present compromised musculature and detrusor muscle innervation and then worse 

urodynamic parameters in urination. Still regarding this general group of women, those who 

had their uterus preserved (without a past surgical hysterectomy) had some better urination 

parameters than patients who underwent hysterectomy, probably because their musculature and 

detrusor innervation were more preserved without the damage caused by dissection of a 

hysterectomy, such as iatrogenic denervations and/or changes in anatomy which cause loss of 

vesicourethral support.[6-12]  

There is no consensus in the medical literature on the relationship between prolapsed 

compartment, prolapse stage, symptoms and urodynamic findings. Some studies have shown 

that bladder outlet obstruction is frequent in women with severe genital prolapses and that 

surgical repair of these prolapses can lead to an improvement in obstructive complaints and 

urodynamic findings.[21-23] However, other studies indicate that no significant change in the 

urodynamic findings of bladder dysfunction is noticed even after POP surgery, and that 
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unsatisfactory results after surgical repair of POP can be seen in patients with impaired 

detrusory contractility, which can result from the aging of patients and/or from a persistent 

long-term obstructive status period, as occurs in women with accentuated POP for many years. 

Thus, the simple anatomical correction of the prolapse would no longer be able to improve the 

symptoms or the urodynamic changes.[24-27] Dietz-Itza et al. (2009) indicated that bladder 

dysfunction symptoms may remain even after surgical treatment of POP due to causes such as 

tissue ischemia and other changes produced by aging, and even the appearance of new 

symptoms may occur in 20% of women undergoing surgeries to correct POP.[28] 

In our study, unlike the general population of women aged 18 to 89 years, in which 

colpoplasty and/or hysterectomy surgical past showed an association with several changes in 

urodynamic parameters, in the analysis of the elderly women subgroup (60 to 89 years), the 

past gynecological surgeries were not shown to be associated with any changes in the studied 

urodynamic parameters.  

One explanation for this would be the fact that these gynecological surgeries can lead to 

functional impairment of the detrusor muscle, possibly due to damage to the innervation and/or 

detrusor musculature which occurs during the dissection inherent in these surgeries (surgical 

correction of genital prolapses / hysterectomy). However, this tends to show itself in a more 

symptomatic and evident way in young women, since elderly women are already subject to 

present deficits in innervation and/or detrusor musculature resulting from their senility, causing 

the functional changes of the lower urinary tract due to aging to impose themselves regardless 

of the gynecological surgery history. 

All of this exposed, allows us to question whether the influence of gynecological 

surgeries on bladder function would not happen in women operated on at an older age, when 

bladder dysfunctions tend to be already installed by the natural aging process itself and/or 

whether there is a decrease in the influence of gynecological surgeries on bladder function as 

women get older and the bladder dysfunctions of senility gradually install themselves. 

It has been found that clinical morbidities related to aging, including impaired bladder 

function, tend to adversely affect the management and outcomes of elderly women with POP. 

Aging is associated with increased detrusor hyperactivity incidence and a large number of 

elderly women have urgent urinary incontinence. On the other hand, aging is also associated 

with detrusor hypocontractility, and therefore impaired bladder emptying. These factors, 

accompanied by reduced adherence to conservative therapies, negatively affect the outcomes 

of gynecological surgeries in elderly patients.[29,30] 

It is important to highlight the fact that the elderly population has greater surgical risks 

and that the indication for a surgical procedure must always go through the “balance” of risk x 
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benefit: the benefits must outweigh the risks. Therefore, we are faced with a difficult equation 

- an indication of surgeries with uncertain benefits in an elderly population at higher surgical 

risk. However, the management, procedures and surgical techniques adopted in current medical 

practice for elderly women with POP have been the same as those used in young women. This 

situation needs to be reviewed. There should be greater consideration in indicating 

gynecological surgeries in elderly women solely due to subjective complaints of bladder 

function, without evidence of significant genital prolapse which is provoking bladder outlet 

obstruction confirmed by urodynamic study. This perception should guide preoperative 

counseling in elderly women with genital prolapse. More studies should be done to shed light 

on the influence of gynecological surgeries, particularly in elderly women. 

The main limitations of this study were restricted to the study design which was 

retrospective, and to the fact that we do not have information to analyze possible differences of 

other variables between the groups such as parity, body mass index (BMI), prolapse degree and 

surgical technique employed.  
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5. CONCLUSIONS 
 

The gynecological surgeries (HT/CPP) are associated with bladder dysfunctions in the 

general population of women, in which worse voiding urodynamic parameters were perceived 

among women with a past history of gynecological surgeries (HT/CPP). 

However, in the elderly women subgroup, these gynecological surgeries do not alter the 

prevalence and/or intensity of urodynamic voiding dysfunction already expected in this age 

group, due to the aging process itself. Among elderly women, functional changes in the lower 

urinary tract resulting from aging occur regardless of past gynecological surgery. This evidence 

should guide the preoperative counseling of elderly women.  
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LIST OF ABBREVIATIONS 
 
 
BCI:  Bladder Contractility Index 

BOO: Bladder Outlet Obstruction 

BVE: Bladder Voiding Efficiency 

MCC: Maximum Cystometric Capacity 

CPP: Colpoperineoplasty / Colpoplasty 

HC/UFPE: Hospital of the Federal University of Pernambuco 

HT: Hysterectomy 

ICS: International Continence Society 

IUC: Involuntary Uninhibited Contraction 

Pabd: Abdominal Pressure 

Pbla: Bladder Pressure  

Pdet: Detrusor Pressure 

PdetQmax: Detrusor Pressure at maximum flow  

POP: Pelvic Organ Prolapse 

PVR: Post Voiding Residue  

Qmax: Maximum Flow  

SUI: Stress Urinary Incontinence 

UDS: Urodynamic Study  

UUI: Urge Urinary Incontinence  
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