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Abstract

Background: Pelvic organ prolapse is a distortion in normal anatomical correlations and integrity resulting in chronic 
distressing symptoms. Laparoscopic sacrocolpopexy is a frequently performed mesh-based surgical procedure for severe forms of 
pelvic organ prolapse having a high cure rate. Functional clinical outcomes evaluation after repair of pelvic prolapse is one of the 
cornerstone issues that determines the quality of health care service implemented.

Aim: To investigate and evaluate the functional clinical outcomes of conducting laparoscopic sacrocolpopexy by comparing 
and contrasting preoperative and postoperative urodynamic testing in cases clinically classified to have stages II to IV pelvic organ 
prolapse.

Methodology: A prospective research study conducted on 48 research study subjects from January 2016 till February 2018 
undergoing laparoscopic sacrocolpopexy due to stage II–IV pelvic organ prolapse. 

Results: urodynamic indices pre and post-operative in which as regards there was statistically significant difference regarding 
uroflowmetric indices, Qmax (maximum urinary flow), Elevated PVR (p value<0.001,0.001 consecutively ) as regards cystometric 
indices there was statistically significant difference between pre and post-operative findings concerning, low bladder compliance 
, involuntary detrusor contractions, detrusor muscle pressure, involuntary detrusor contractions, positive Valsalva (vesical) leak-
point pressure, (p values =0.016,0.001, <0.001 and 0.016 consecutively) although there was no statistical significant difference 
concerning maximum cystometric capacity, Abdominal VLPP positive(p value=0.098,0.617 consecutively. As regards pressure flow 
study indices there was statistical significant difference between pre and post-operative readings as regards Qmax, PVR, mean +/-
SD Opening pressure , mean +/-SD Pdet Qmax (detrusor pressure at maximum flow), Median (IQR) of Time to maximum flow, Voiding 
time, Urogenital Distress Inventory, BOO bladder outlet obstruction, (p values<0.001 ,0.001) Whereas projected isovolumetric 
pressure <35 wasn’t statistically significant pre and post-operative (p value=0.063).

Conclusion and recommendations: Laparoscopic sacrocolopexy when properly performed on required cases results in 
marked improvement of most urodynamic indices. Future research efforts should be conducted in a multicentric manner to evaluate 
the effectiveness of this mode of management on long term.
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Introduction
Pelvic organ prolapse is a distortion in normal anatomical cor-

relations and integrity resulting in chronic distressing symptoms 
that could be severe to affect the quality of life particularly in ad-
vanced stages [1-3].

Irritative or storage voiding symptoms or urinary incontinence 
could result from this anatomically altered clinical scenario fre-
quently presented in every day gynecological practice particularly 
among post-menopausal women. Sometimes urinary incontinence 
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is masked due to change within the urethral angle resulting from 
obstructive impact of pelvic organs prolapsed [4-6].

The chief presenting symptom for pelvic organ prolapse is uri-
nary stress incontinence and various issue correlated to distortion 
of normal anatomical support of the urinary system crucial for nor-
mal functioning resulting in repeated urinary tract infections and 
overactive bladder symptoms that cause social embarrassment of 
cases affected [7-9].

Prolapse surgical repair procedures result in improvement of 
voiding functions however sometimes new symptoms arise from 
the procedure itself or recurrence that is common particularly 
when predisposing factors are not corrected [10,11].

Functional clinical outcomes evaluation after repair of pelvic 
prolapse is one of the cornerstone issues that determines the qual-
ity of health care service implemented in urogynecological practice 
[12,13].

Researchers recently have increased interest in enhancing 
quality of life in that category of cases not only by proper choice and 
technique of operative intervention but in addition by close follow 
up of those patients that would improve the long-term outcomes 
[14-16].

Laparoscopic sacrocolpopexy is a frequently performed mesh-
based surgical procedure for severe forms of pelvic organ prolapse 
having a high cure rate with limited number of operative complica-
tions reported [17-19].

Aim of the work

To investigate and evaluate the functional clinical outcomes 
of conducting laparoscopic sacrocolpopexy by comparing and 
contrasting pre-operative and post-operative urodynamic testing 
in cases clinically classified to have stages II to IV pelvic organ 
prolapse.

Methodology 

A prospective research study conducted on 48 research study 
subjects from January 2016 till February 2018 undergoing lapa-
roscopic sacrocolpopexy. Inclusive research criteria are stage II–
IV pelvic organ prolapse classified according to the Pelvic Organ 
Prolapse Quantification system, cases preferring to preserve their 
uteri after exclusion of any uterine pathology clinically and by sono-
graphic examination and not requiring concomitant incontinence 
procedures. Exclusive research criteria are cases that require in-
continence procedures e.g. TVT, TOT and cases that have under-
gone hysterectomy. All recruited subjects have undergone full as-
sessment for clinical functional outcomes by pre- and postoperative 
urodynamic investigations. 

Full relevant clinical medical history, examination, multichan-
nel urodynamics, was conducted for all recruited cases.

Cases had clinical follow up at 1, 3, 6, and 12 months consecu-
tively after performance of the operative procedure. After surgery 
by 6 months, all cases performed a urodynamic re- assessment and 
filled an assessment questionnaire.

Surgical intervention

Four trocars were used for the laparoscopic procedure as 
follows: a sub umbilical 12-mm trocar for the 0° scope, a 10-mm 
trocar medial to the superior–anterior iliac spine, another 5-mm 
trocar medial to the superior–anterior iliac spine on the other side, 
and a 5-mm trocar midway between the umbilicus and symphysis. 
A polypropylene mesh rectangular in shape have been fixed to the 
anterior wall of the vagina using four sutures (polyglycolic 1-0) af-
ter bladder dissection till the bladder neck. An additional rectan-
gular polypropylene mesh has been fixed to the posterior aspect 
of the vagina by using four sutures (polyglycolic 1–0) after surgical 
dissection downwards till reaching the levator ani tissue plane. The 
ret roperitoneum was opened using monopolar diathermy from 
sacral promontory to vault. The mesh size has been accustomed to 
suit the patient. Both meshes have been fixed by one or two non-ab-
sorbable sutures (2.0 prolene) to presacral ligament in the promon-
tory with an undue tension. Another option is to use self-tailored H 
shaped mesh. The peritoneum is closed over the mesh to prevent 
any bowel entrapment. No associated surgical intervention for an-
ti-incontinence was conducted.

Urodynamic assessment 

Cystometry, the bladder was filled with room-temperature 
saline solution at 50ml/min with the patient in a supine position. 
No prolapse reduction was performed during evaluation. Detrusor 
over activity have been clinically defined as involuntary detrusor 
contractions During cystometry filling phase, spontaneous, pro-
voked, phasic or terminal, revealing a cystometrogram wave form 
variable in both duration and amplitude. Bladder outlet obstruc-
tion was observed according Defreitas Nomogram [maximum flow 
at uroflowmetry ≤12ml/s and a detrusor pressure at maximum 
flow phase throughout pressure-flow study ≥25cm H2O]. All uro-
dynamic investigations were conducted by a consultant specialized 
uro- gynecologist. Bladder compliance calculated by division of the 
change in volume by detrusor pressure changes. Two typical indi-
ces have been used the beginning of filling and cystometric capacity.

Statistical analysis

Data were collected, revised, coded and entered to the Statisti-
cal Package for Social Science (IBM SPSS) version 23. The quantita-
tive data were presented as mean, standard deviations and ranges 
when parametric and median with inter-quartile range (IQR) when 
non-parametric and percentiles was used to assess the distribution 
of some parameters. Also paired groups regarding qualitative vari-
ables were done by using McNemar test while with quantitative pa-
rameters were done using paired t-test when parametric and Wil-
coxon rank test when non-parametric. The confidence interval was 
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set to 95% and the margin of error accepted was set to 5%. So, the 
p-value was considered significant at the level of < 0.05.

Results
(Table 1) reveals and displays the demographic and basic clini-

cal features of the research study cohort in which mean /SD of age, 
BMI, fetal weight at birth =65.3±6.4 years , 25.4±2.8kg/m2 , 3475.5 
± 213.5 grams, whereas parity median (IQR)= 3 (1 – 4),35 cases 
were menopausal representing 72.9% of the research study cohort 
,33 cases had voiding symptoms representing 68.8% of the research 
study cohort ,storage symptoms was present in 25 cases(52.1%),16 
cases had Urodynamic stress urinary incontinence (33.3%), Clini-
cal evident stress urinary incontinence without POP reduction was 

present in 10 cases (20.8%), No clinical evident stress urinary in-
continence with POP reduction was present in 6 cases (12.5%),5 
cases had Urgency urinary incontinence (10.4%),12 cases had 
Overactive bladder syndrome (25.0%) 7 of them were dry and 5 
were wet ,15 cases had detrusor over activity (31.3%) 12 cases 
were dry and 3 cases were wet , Anterior compartment prolapse 
stage <III was present in 12 cases(25.0%) whereas stage ≥III was 
present in 36 cases (75%), Apical compartment prolapse stage <III 
was present in 24 cases (50%),whereas stage ≥III was present in 
24 cases also(50%), Posterior compartment prolapse stage <III 
was present in 45 cases (93.3%),whilst stage ≥III existed in 3 cases 
only (6.3%).

Table 1: Demographic and basic clinical features. 

Study group (n = 48)

Age (years), mean±SD 65.3±6.4

BMI (kg/m2), mean±SD 25.4±2.8

Parity, Median (IQR) 3 (1 – 4)

Fetal weight at birth, mean±SD 3475.5±213.5

Menopause, no. (%) 35 (72.9%)

Voiding symptoms, no. (%) 33 (68.8%)

Storage symptoms n (%) 25 (52.1%)

Urodynamic stress urinary incontinence n (%) 16 (33.3%)

Clinical evident stress urinary incontinence (%) (without POP reduction) 10 (20.8%)

No clinical evident stress urinary incontinence (%) (with POP reduction) 6 (12.5%)

Urgency urinary incontinence n (%) 5 (10.4%)

Overactive bladder syndrome n (%) 12 (25.0%)

Dry n (%) 7 (14.6%)

Wet n (%) 5 (10.4%)

Detrusor over activity n (%) 15 (31.3%)

Dry n (%) 12 (25.0%)

Wet n (%) 3 (6.3%)

Anterior compartment prolapse stage n (%)

<III 12 (25.0%)

≥III 36 (75.0%)

Apical compartment prolapse stage n (%)

<III 24 (50.0%)

≥III 24 (50.0%)

Posterior compartment prolapse stage n (%)

<III 45 (93.8%)

≥III 3 (6.3%)

(Table 2) reveals and displays the urodynamic indices pre and 
post-operative in which as regards there was statistically signif-
icant difference concerning Uroflowmetry indices, Qmax, Elevated 
PVR (p value<0.001,0.001 consecutively ) as regards Cystometry 
indices there was statistically significant difference between pre 
and post-operative findings concerning, Low bladder compliance, 
involuntary detrusor contractions, Detrusor pressure, involun-
tary detrusor contractions, Positive Valsalva (vesical) leak-point 

pressure, (p values =0.016,0.001,<0.001 and 0.016 consecutively )
Whereas there was no statistical significant difference as regards 
Maximum cystometric capacity , Abdominal VLPP positive(p val-
ue=0.098,0.617 consecutively. As regards pressure flow study in-
dices there was statistical significant difference between pre and 
post-operative readings as regards Qmax (maximum urinary flow 
rate, PVR (post voidal residual urine), mean +/-SD Opening pres-
sure, mean +/-SD Pdet Qmax detrusor pressure at maximum flow, Me-
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dian (IQR) of Time to maximum flow, Voiding time, Urogenital Dis-
tress Inventory, BOO bladder outlet obstruction,(p values <0.001, 

0.001) Whereas projected isovolumetric pressure <35 wasn’t sta-
tistically significant pre and post-operative (p value=0.063).

Table 2: Urodynamic findings pre and post-operative among research study cohort.

Parameters Preoperative Postoperative Test value P-value Sig.

Uroflowmetry, mean±SD

Qmax, mean±SD 13.8 ± 2.24 26.9 ± 7.43 4.845* <0.001 HS

Elevated PVR, no. (%) 17 (35.42%) 6 (12.5%) McNemar 0.001 HS

Cystometry

Low bladder compliance, no. (%) 16 (33.3%) 9 (18.75%) McNemar 0.016 S

Maximum cystometric capacity, mean±SD 363.9 ± 87.15 379.4 ± 85.18 1.245* 0.098 NS

IDC, no. (%) 15 (31.25%) 4 (8.33%) McNemar 0.001 HS

Detrusor pressure IDC, mean±SD 23.5±18.3 10.5±0.9 5.354* <0.001 HS

Positive VLPP, no. (%) 12 (25.0%) 5 (10.42%) McNemar 0.016 S

Abdominal VLPP positive, mean±SD 33.4±8.6 34.6±7.9 0.896* 0.617 NS

Pressure flow study

Qmax, mean ± SD 11.8±5.6 20.9 ± 6.4 6.314* <0.001 HS

PVR, no. (%) 17 (35.42%) 5 (10.42%) McNemar 0.001 HS

Opening pressure, mean±SD 31.9±15.26 15.32 ± 9.23 5.241* <0.001 HS

Pdet Qmax, mean±SD 42.8±18.6 23.1 ± 9.25 7.450* <0.001 HS

Time to maximum flow, Median (IQR) 30 (20 – 53) 21 (13 – 44) 4.215* <0.001 HS

Voiding time, median (IQR) 70 (53 – 85) 45 (31 – 59) 3.896* <0.001 HS

PIP <35, no. (%) 9 (18.75%) 4 (8.33%) McNemar 0.063 NS

BOO according to Defreitas nomogram, no. (%) 33 (68.75%) 5 (10.42%) McNemar <0.001 HS

UDI-6 score, median (IQR) 15 (0 – 53) 6 (0 – 23) 4.215* <0.001 HS

Q max maximum flow, PVR post void residual, PVR >30% of voided volume, IDC involuntary detrusor contractions, VLPP Valsalva 
(vesical) leak-point pressure, P det max detrusor maximum pressure, Pdet Qmax detrusor pressure at maximum flow, PIP projected 
isovolumetric pressure, BOO bladder outlet obstruction, UDI Urogenital Distress Inventory
*McNemar test
*: Paired t-test

Discussion 

Urodynamic evaluation in uro-gynecologic corrective proce-
dures is a challenging issue due to complexity of functional com-
ponents of voiding processes. Anatomical correlations regained by 
surgical interventions is the cornerstone aim of all urogynecolo-
gists trying to achieve the best short and long term functional out 
comes however some components of micturition function could be 
still affected and clinical follow up in a systematic manner would 
enhance the quality of life of those cases [20-22].

Complexities arise also due to frequent comorbid clinical sce-
narios such as DM and hypertension making management proto-
cols for those cases best achieved by multidisciplinary approach 
[23,24].

The lack appropriate cutoff values for uroflowmetry indices is 
considered a research challenge when Investigating voiding func-
tions in females having pelvic organ prolapse issues [25,26]. 

Prior research groups of investigators have revealed that the 
voiding dysfunction within prolapse patients have a statistically 

estimated range of 12.8% to 39% in addition a prior research study 
similar to the current research in approach and methodology have 
shown that voiding dysfunction rate among cases having pelvic 
organ prolapse was about 39% whereas another prior research 
team of investigators mentioned a rate of 29.25%, 67 of 229 cases 
having clinical symptoms of lower urinary tract. Functional various 
facts and issues could elucidate the cause for the high incidence 
observed in some prior research studies such as postmenopausal 
state and severe forms pelvic organ prolapse , besides it was 
interestingly observed by experienced uro-gynecologists that 
anterior vaginal wall prolapse cases are more liable to suffer voiding 
functional disorders due to urethral compression by prolapsed 
pelvic organs [27,28]. 

Prior researchers have observed and displayed among their 
research study findings that around 78% of preoperative voiding 
dysfunction could be resolved after abdominal sacrocolpopexy, and 
newly developed voiding disorders developed in 3% of patients. 
Another group of investigators have revealed and displayed that 
around 28% of cases suffering pelvic organ prolapse had preopera-
tive voiding dysfunction, and 10% had persistent voiding dysfunc-
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tion issues postoperatively [1,3,9].

Additionally, in an interesting fashion a prior research team 
of investigators have revealed and observed among their research 
study findings that around 89% of cases with severe forms of Pel-
vic organ prolapse and raised post voiding residual urine indices 
had normalization of PVR after POP surgical corrective procedures. 
Similar to the current research study consecutive urodynamic 
evaluation before and after laparoscopic sacrocolpopexy research 
findings and results revealed that bladder volume indices at first 
sense of desire to void was statistically significantly raised and that 
maximal detrusor pressure during voiding have been statistical-
ly significantly reduced. Besides, it was observed that there were 
no unfavorable urodynamic results after laparoscopic sacrocolo-
popexy. Interestingly those research findings show great similarity 
and harmony with the current research study findings [4,10,15].

A prior prospective research study recruited Forty-nine cases 
that have undergone a modified laparoscopic sacrocolpopexy/
hysteropexy procedure. The investigators aimed to investigate the 
impact of surgical intervention on pelvic anatomy, urodynamic 
observations, cases satisfaction and symptom scoring levels. The 
research team of investigators revealed and displayed the following 
results in which they observed that Laparoscopic sacrocolpopexy 
corrected successfully vaginal vault prolapse. In all cases assessed 
by urodynamics workup six months after the procedure in which 
the bladder volume during start of voiding desire had statistically 
significantly increased and the maximal detrusor pressure at voiding 
phase have been statistically significantly reduced. Furthermore, 
the irritative and storage voiding complains have been reduced in a 
considerable manner showing statistical significance [17-22].

Another priorly conducted research studies assessed and 
evaluated the voiding functional changes at 3 months after perfor-
mance of laparoscopic sacrocolpopexy. They came to the conclu-
sion that preoperative voiding dysfunction is powerfully correlated 
and linked to pelvic organ prolapses and considerably improves in 
a statistically significant fashion at 3 months after performance of 
laparoscopic sacro- colopopexy [19,24,28]. 

The current research study findings that have shown great im-
provement in urodynamic findings could be justified by the fact 
that the sacrocolpexy procedure improves the anatomical pelvic 
structural positioning and support therefore enhances the urinary 
continence function.

Conclusion and Recommendations
Laparoscopic sacrocolopexy when properly performed on 

required cases results in marked improvement of most urodynamic 
indices and parameters ,however future research efforts should be 
conducted in a multicentric manner to evaluate the effectiveness 
of this mode of management on long term .Racial ,ethnic and 

anatomical variations in the presentation of the pelvic organ 
prolapse should be put in consideration in efforts of future research 
to aid in enhancement and improvement of urodynamic practice 
and health care requirement for those category of cases.
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