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Original Research Article 

EVALUATION OF DETRUSOR CONTRACTILITY PARAMETERS HELP TO 

ANALYZECONSEQUENCES OF STEADY ABDOMINAL PRESSURE 

CHANGES DURING VOIDING IN WOMEN. 

 

 

Abstract 

 

Introduction  

Urodynamic study interpretation leading to urodynamic diagnosis is mainly 

based on pressure recordings and the value of detrusor pressure at maximum 

flow (pdet.Qmax). Detrusor pressure is calculated by subtracting the abdominal 

pressure (pabd)from the vesical pressure (pves). Hence, there is a critical role for 

pabdin this process.The goal of our study was evaluate the contribution of 

detrusor contractility parameters (DCP) to confirm urodynamic misdiagnosis 

(UmD) due to steady abdominal pressure changes during voiding in women. 

Material – Methods 

Urodynamic tracings of 271 non-neurologic women referred for investigation of 

various LUTS were retrospectively analyzed. UmDcould be bladder outlet 

obstruction (BOO)and normal(N) for decreased pabd, normal (N) and detrusor 

underactivty (DU) for increased pabd. Detrusor contractility parameters were 

VBN parameter k and PIP1. 

Results 
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Amongthe whole population 125women had a significant change (≥5 cmH2O) 

ofpabd during voiding (73 decrease, 52 increase). 

In the “decrease” sub-group, only3 N became DU with decreased DCP values; 

in the “increase”sub-group1 N and 1 DU patients gained BOO diagnosis with 

increasedDCP values. 

In total, analysis of changes in abdominal pressure leads to 5/271 (1.8%) 

changes in urodynamic diagnosis; no correlation between previous surgery of 

incontinence or main complaint. 

Conclusion 

A high percentage of the non-neurologic female population hassteady changes 

of abdominal pressure during voiding, that condition leads to few changesin 

urodynamic diagnosis; evaluation of detrusor contractility parameters 

valueshelp to verify the new conclusions.  

 

Key words:abdominal pressure; detrusor contractility; urodynamic diagnosis; 

voiding; non-neurologic women. 
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Introduction 

After completion of a voiding cystometry,the study interpretation leading to a 

urodynamic diagnosis (UD) is mainly based on pressure recordings and the 

value of detrusor pressure at maximum flow (pdet.Qmax). Detrusor pressure is 

calculated by subtracting the abdominal pressure pabd(assumed equal to rectal) 

from the vesical pressure (pves). Hence, there is a critical role for abdominal 

pressure in this process.  

According to the report of Good Urodynamic Practice guidelines 

[1],abdominalpressureis recorded using a punctured intrarectal balloon catheter 

filled with 2 mL of saline. During voiding, the changes in abdominal pressure 

can be threefold, decreased, unchanged, or increased(generally from straining 

efforts). Two of these three processes, increase or decrease in abdominal 

pressure, can have an effect on the final urodynamic diagnosis, especially for 

the diagnoses of detrusor underactivity (DU) or bladder outlet obstruction (BOO) 

which rely primarily on pdet.Qmax[2-3-4].  

The goal of this study was to analyze the consequences of steady changesin 

abdominal pressure during voiding in women on urodynamic diagnosis, and the 

contribution of analysis of detrusor contractility parameters (DCP) to confirm 

urodynamic misdiagnosis (UmD). 

 

Material and Methods 

Urodynamic tracings of 271 non-neurologic women age range [20-88 years old] 

who were referred for investigation of various lower urinary tract symptoms 

(LUTS) to our specialized unit, run by thesame teamover time were 
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retrospectively analyzed. Exclusion criteria, in addition of neurological condition, 

were advanced cognitive impairment (MMSE ≤ 20), diabetes mellitus, grade ≥ 2 

pelvic organ prolapse, complete urinary retention and/or severe mobility 

impairment. Each patient file comprised demographic data, medical history, 3-

day bladder diary, and current medications. Main complaint was categorized as 

stress urinary incontinence (SUI), urge urinary incontinence (UUI) mixed urinary 

incontinence (MUI), and “OTHER” (dysuria-frequency complaint,meaning LUTS 

but no urinary incontinence). Each analyzed file included a filling cystometry 

followed by a voiding study with an intubated flow (IF). Cystometry was 

performed with the patient in a sitting position with a 7-F triple-lumen urethral 

catheter perfused with saline at room temperature using a medium filling rate of 

50 mL/min. Abdominal pressure was recorded using a punctured intrarectal 

balloon catheter filled with 2 mL of saline according to the report of Good 

Urodynamic Practice guidelines [1].Post-void residuals (PVR) were measured 

using bladder-scan after the IF.  

After completion of the urodynamic session, the tracings were interpreted to 

reach a urodynamic diagnosis which conformed to the ICS/IUGA 

recommendations [5]. UD included: bladder outlet obstruction (BOO),detrusor 

hyperactivity with impaired contractility (DHIC), detrusor overactivity (DO), 

detrusor underactivity (DU). Some investigations were found “normal” (N) and 

others related to urethral dysfunction (intrinsic sphincter deficiency (ISD) and 

voiding triggered by urethral relaxation(URA)). Some combined diagnoses were 

observed between DO, DU or DHIC with ISD. 

Diagnoses of BOO and DU are based on the following criteria: 
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1- for BOO: pdet.Qmax ≥ 25 cm H2O and Qmax ≤ 12 mL.s-1proposed by Defreitas et 

al. [4]. 

2- for DU thecutoff criteria,usable for all women, proposed by Gammie et al. [2] 

were used: pdet.Qmax< 20 cm H2O, Qmax< 15 mL.s-1 and BVE (bladder voiding 

efficiency)< 90%. 

To add more consistency, an evaluation of detrusor contractility was obtained 

from the VBN detusor contractility parameter [6]k and the projected 

isovolumetric pressure PIP1 [3](PIP1 = pdet.Qmax+ Qmax).Parameters necessary 

for k computation include initial bladder volumeVini (voided volume + post void 

residual)with voided volume ≥ 100 mL, intubated maximum flow (Qmax) and 

detrusor pressure at maximum flow (pdet.Qmax) [7]. It had been demonstrated that 

kandPIP1 gave consistent evaluations of detrusor contractility for females [8]. 

After evaluation of pabd at maximum flow, a correction of pdet.Qmax erasing the 

artificially increase of pdet.Qmaxwas applied;when pabd decreased during voiding; 

a similar scheme for correction of pdet.Qmax was used. 

Then,after evaluation of the real value of pdet.Qmax,we investigated possible 

changes in urodynamic diagnosis and,to check the validity of the proposed 

changes,we computed values of detrusor contractility parameters. 

This studywasconducted in accordance with the Declaration of Helsinki. 

According to the local practice of EthicsCommittee, thereis no 

formalInstitutionalReviewBoardapprovalrequired for retrospectivestudies. 

 

Statistical analysis 
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Data arepresented as mean ± SD and range. Analysis of variance (ANOVA), 

and the Chi-square test were used as appropriate. All statistical results were 

considered significant at p< 0.05. Statistical analyses were performed using 

SAS, version 5.0 (SAS Institute, Inc., Cary, NC). 

 

Results (Tables 1-2-3) 

1- Steady decrease of abdominal pressure during voiding (Figure1) 

(Tables 1-2) 

Among the whole population, 145 women (53.5%) had a steady decrease of 

abdominal pressure from baseline to the time ofQmaxduringthe intubated 

flowamong which 73 (26.9%) had a significant decrease (≥5 cmH2O). 

After new evaluation of pdet;Qmaxtakinginto account the decrease of pabd.Qmax: 

- all BOO remained BOO 

- among 51 N, 3 had criteria following Gammie’scriteria [2](pdet, Qmax and BVE) 

andthen gained DU diagnosis. 

For these patients with initial UD “normal” the complaint and the decrease of 

values of contractility characteristics (k and PIP1) were as follow: 

-complaint UUI, age 75y, from k =.326, PIP1 =33 tok=.070, PIP1=21 

- complaint MUI, age 72y, from k = .257 , PIP1 = 30 to k=.153, PIP1= 25 

- complaint OTHER, age 68y,from k = .253 , PIP1 = 40 to k=.030, PIP1=  22  

The decrease of pabdfor these three patients was respectively -12, -5 and -18cm 

H2O. 

Change of UD was 3/271 (1.11%) for the whole population and 3/145 (2.07%) 

for the patients with steady decreasing abdominal pressure during voiding. 

Comment [CO2]: State the outcome 
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2- No change of detrusor pressure during voiding (Tables 1-2) 

Forty five (35.7%) patients had no change of detrusor pressure during voiding 

and thus no change in urodynamic diagnosis. 

 

3- Steady increase of abdominal pressure during voiding (Figure 1) 

(Tables 1-2) 

Among the whole population, 81 women (53.5%) had ansteady increaseof 

abdominal pressure from baseline to the time ofQmax during the intubated 

flowand 52 women (19.2%) had a significant increase (≥5 cmH2O) in pabd from 

baseline to the time of Qmax resulting in artificially decrease in pdet.Qmax.  

After correction of abdominal pressure and withdrawal of patients who strained, 

among 5 patients withN diagnosis, 1 gained BOO diagnosis and among 

3patients withDUdiagnosis,1 gained BOO diagnosis. 

For these 2 patients the complaint and the changes of values of contractility 

characteristics (k and PIP1) were as follow: 

- patient with initial UD “normal”:complaint MUI, age 69 y, from k=.410, PIP1 = 

38 tok=.565, PIP1=45 

- patient with initial UD “detrusor underactivity” :complaint SUI, age 37y, from 

k=.103, PIP1 =21 to k=.472, PIP1=41  

Their correction of pdetwasrespectively +7and +20cm H2O. 

 

Comment [CO3]: The calculation is not 
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In total, among 81 patients with steady increase of abdominal pressure during 

voiding 2 (0.6%)had change in urodynamic diagnosis and mainly gain of BOO 

diagnosis. 

 

4- Influence of previous surgery of incontinence 

Thirty eight women had surgery for urinary incontinence: 31 TVT or TOT, 1 

Burch while 6 had TVT ablation. 

Among these women 9 had significant decrease and 9 significant increase of 

pdet during voiding. None had change inurodynamic diagnosis after correction 

ofpdet.Qmax. 

 

 

 

Figure 1 : Steady changes of pabdfrombaselineduringvoiding and correction 

which must be made for pdet. 
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In total, analysis of changes in abdominal pressure led to 5/271 (1.8%) changes 

in urodynamic diagnosis.There were no correlation between previous surgery of 

incontinence and changes in urodynamic diagnosis due to changes in 

abdominal pressure during the voiding phase. Changes in values of detrusor 

contractility parameters were consistent with usual values of the new 

urodynamic diagnoses [8] (Figures 2-3). 

 
 

Figure 2: VBN detrusorcontractilityk vs. age 
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Figure 3 : Values of detrusorcontractilityparameters (kwithout unit and PIP1 in 

cm H2O) vs urodynamic diagnoses : BOO bladder outlet obstruction; DHIC 

detrusor hyperactivity with impaired contractility, DO detrusor overactivity, DU 

detrusor underactivity; N investigations found “normal”; investigations related to 

urethral dysfunction: intrinsic sphincter deficiency (ISD) and voiding triggered by 

urethral relaxation (URA). 

 

Interpretation of the results 

Changes of abdominal pressure during voiding are very frequent in women 

whether it be decrease or increase. Small fluctuations are frequently due to live 

signals and are rubbed out with acute examination of the traces. This study is 

interested in the permanent and regular variations during voiding. Muscular 

relaxation causes decrease of abdominal pressure with consequence a rise of 

detrusor pressure while rectal contraction causes increase in abdominal 
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pressure with consequence adecrease in detrusor pressure.It is the first study 

which assesses the exact variations in abdominal pressure during voiding 

between baseline and the time of maximum flow and, then evaluates 

theconsequences on urodynamic diagnoses.In their study, Valdevenito et al. [9-

10] only evaluate the changes due to a decrease of abdominal pressure.  

Some decreases and increases are of low amplitude consequently without 

effect. Due to accuracy of static pressure measurement in urodynamic system 

[11], a gap of +5 to -5 cm H2O between the beginning of voiding and the time of 

Qmaxis considered as irrelevant. Note that for URA urodynamic diagnosis, after 

the initial urethral relaxation which triggers voiding, the three options (decrease, 

statu quo and increase) for evolution of abdominal pressure during voiding can 

be observed. 

In our non neurologic female population, 145 (53.5%) have a decrease of 

abdominal pressure without association with one complaintand 81 (29.9%) an 

increase. However,50.3% of the population with decrease and 64.2% of the 

population with increase doesn’t need detrusor pressure correction; more care 

should be taken in the population with increase because there are possible 

straining episodes. 

Whereas the different urodynamic diagnoses, two depend of the evaluation of 

detrusor pressure at maximum flow: bladder outlet obstruction and detrusor 

underactivity.So, between the urodynamic diagnosis proposed in the initial 

analysis of the urodynamic testing bladder outlet obstruction and normal 

urodynamicscan be revised with a correction of abdominal pressure in case of 

abdominal pressure decrease during voiding while normal urodynamicsand 

Comment [CO4]: This statement should be 
modified or deleted. Proper literature search 
will yield similar studies. 
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detrusor underactivity can be revised in case of abdominal pressure increase  

during voiding.PIP1 and k values are of the order of magnitude expected for 

age and urodynamic diagnosiswhether it be a steady decrease or ansteady 

increase of abdominal pressure during the voiding phase7. 

 

Conclusion 

A high percentage ofthe non-neurologic female population hassteady changes 

of abdominal pressure during voiding the consequence of which may be a 

urodynamic misdiagnosis. If the correction of these changesleads to few 

changes, anevaluation of detrusor contractility parameters values helps to verify 

the new findings. 
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Table 1: Changes of abdominal pressure during voiding. Nbr number of 

patients 
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Nbr (number of women 

with decrease in pabd) (%) 

145 (53.5%) 

Decrease in pabd 

Unit : cm H2O 

Nbr (number of 

womenwithincease in pabd) 

(/%) 

81 (29.9%) 

Increase in pabd 

Unit : cm H2O 

72 (49.6%) -1  -4 cm H2O 29 (35.8%) 1  4 cm H2O 

36 (24.8%) -5  -9 cm H2O 17 (21.0%) 5 9 cm H2O 

22 (15.2%) -10  -14 cm H2O 9 (11.1%) 1014 cm H2O 

8(5.5%) -15  -19 cm H2O 9 (11.1%) 1519 cm H2O 

7 (4.8%) ≥ -20 cm H2O 17 (20.9%) ≥20 cm H2O  

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2: Number of women with steady change of abdominal pressure during 

voiding (increase of abdominal pressure = IAP or decreaseof abdominal 

pressure = DAP; No = no change) vs. main complaint (SUI stress urinary 
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incontinence; MUI mixed urinary incontinence; UUI urge urinary incontinence; 

OTHER: dysuria, frequency complaint, without incontinence) 

 
DAP/IAP SUI MUI UUI OTHER p 

IAP (Nbr=81) 10 25 31 15 .6552 

No (Nbr=45) 13 11 11 10 .1167 

DAP(Nbr=145) 32 44 39 30 .6971 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3:Number of women with changes with steady change of abdominal 

pressure (increaseof abdominal pressure = IAP or decreaseof abdominal 

pressure = DAP;No = no change) vs. urodynamic diagnosis (BOO bladder 
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outlet obstruction;DHICdetrusor hyperactivity with impaired contractility, 

DOdetrusor overactivity, DUdetrusor underactivity; N investigations found 

“normal”; investigations related to urethral dysfunction: intrinsic sphincter 

deficiency (ISD) and voiding triggered by urethral relaxation (URA)). 

 
 

DAP/IAP BOO DHIC DO DU ISD N URA p 

IAP (Nbr=81) 8 5 20 9 16 16 7 .0344 

No (Nbr=45) 8 3 8 5 6 12 3 .8433 

DAP(Nbr=145) 18 2 30 13 26 51 5 .7220 

 


