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The relationship between the prolapse stage and pelvic diameters for 
women with urinary incontinence 
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INTRODUCTION

Urinary incontinence is the involuntary urine loss causing a social and 
hygienic problem (1,2). The prevalence in various studies ranges from 

2.9% to 50% (1,3). The problem of urinary incontinence is often associated 
with pelvic prolapse (4,5). The urinary system consists of kidneys that filter 
urine from the blood, ureters that transmit urine from the kidneys to the 
bladder, the bladder that collects this urine, and urethra that ejaculates the 
urine accumulating in the bladder out of the body (6). At rest, the pressure in 
the urethra is higher than the pressure in the bladder. On the other hand, this 
situation is reversed in micturition. Intravesical and intraurethral pressure 
relations at rest should not change even if intraabdominal pressure increases. 
If this pressure is not in the desired direction, urinary incontinence (UI) 
will occur. The emergence of this pattern can be caused by anatomical and 
functional disorders in the muscular and nervous system (7,8). UI is a common 
disease affecting the quality of life of millions of people around the world in 
a bad way (9). Situations such as pelvic stenosis during birth, forceps births 
or many normal births may cause severe damage to the urogenital organs and 
weakness of the muscle and connective tissues in the bladder. Because of 
such reasons, the sphincter mechanism of the bladder becomes insufficient 
and UI may develop. With the UI, downward sagging of the anterior wall of 
the vagina or the sagging of the bladder into the vagina (cystocele) may also 
be seen (10). The pelvic diameter in women with incontinence may change 
with age and the sacrum rotates forward to make its mass more horizontal. 
This rotational movement of sacrum increases the distance between os coccyx 
and sympyhsis pubis, and the pelvic depth. Increased pelvic diameters due 
to congenital or biomechanical reasons cause enlargement of the pelvic 
floor. The enlargement in the pelvic floor increases prolapse susceptibility 
by reducing the support of pelvis (11). Pelvic organ prolapse was detected in 
50% of women with UI complaints (12). Pelvic prolapse is defined according 
to the organ affected or displaced as a primer in diseases where the pelvic 
support is impaired. Pelvic Organ Prolapse Quantification (POPQ): After the 
entire prolapsing structures in the POPQ method were evaluated, staging was 
performed according to the portion showing the most prolapse. Criteria used 
in staging are as follows: Stage 0: No prolapse. Stage 1: Distal of prolapsing 
structures showing prolapse is 1 cm above the hymen level. Stage 2: Distal of 
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ABSTARCT

The Urinary incontinence is the involuntary urine loss causing a social and 
hygienic problem. The problem of urinary incontinence is often associated 
with pelvic prolapse. In our study we aimed to reveal the anatomical features 
of organs or formations in women who have pelvic prolapse together with 
urinary incontinence, and to evaluate the relationship between illness and 
age. This study was carried out on female patients who complained of 
urinary incontinence due to enforcement of the Urogynechology Policlinic 
of Erciyes University Faculty of Medicine between June 2006 and September 

2007. Diameters of the aperture pelvis inferior (diameter sagittalis, diameter 
transversa) and aperture pelvis superior (diameter anatomica, diameter 
diagonalis) were measured from MRI scans of 46 cases of women who had 
urinary incontinence and prolapse, and whose prolapse were staged according 
to POPQ (Pelvic Organ Prolapse Quantification) system. The lengths of the 
pelvic diameters of the cases were on average 10.93 ± 0.96 cm for diameter 
sagittalis, 10.03 ± 0.86 cm for aperture pelvis inferior- diameter transversa, 
12.00 ± 0.88 cm for diameter anatomica length and 12.89 ± 0.96 cm for 
diameter diagonalis. There was a statistically significant relationship between 
diameter sagittal lengths and prolapse stages in our study (p<0.05). The 
conclusion is that this increase in the sagittal diameter can weaken the pelvic 
floor and pave the way for pelvic diseases.

Key Words: Urinary incontinence; Prolapse; Pelvic diameter; Bladder

prolapsing structures showing prolapse is at 1 cm proximal or distal of the 
hymen level. Stage 3: The most distal of the prolapsing structures is more than 
1 cm below the hymen level, but there is no eversion in the vagina. In Stage 4, 
there is eversion in the vagina. The distal of the prolapsing structures sagged 
more than a distance corresponding to about 2 cm inward from the total 
vaginal length (13). Coronal and sagittal MRI scans were used to evaluate the 
pelvic floor anatomy of the patients who underwent pelvic prolapse staging. 
On MRI scans, measurements of diameter anatomica, diameter diagonalis 
and aperture pelvis inferior belonging to the aperture pelvis superior, and 
diameter transversa and diameter sagittalis belonging to the aperture pelvis 
inferior were performed. The weakness of m. levator ani weakens the pelvic 
diaphragm and prepares the ground for pelvic prolapse.

In our study we aimed to reveal the anatomical features of organs or 
formations in women who have pelvic prolapse together with urinary 
incontinence, and to evaluate the relationship between illness and age. 

METHODS

Study groups

This study was carried out with the approval of Erciyes University Medical 
Faculty Ethics Committee (09/38). Our study was conducted on 46 women 
cases who applied to Erciyes University Faculty of Medicine Urogynecology 
Polyclinic. Cases were not studied that previous surgical for pelvic organs. 
There were complaints of urinary incontinence with pelvic prolapse in 
the cases taken to the study. The relationship between POPQ stages and 
diameters was evaluated. Diameters of the aperture pelvis inferior (diameter 
sagittalis, diameter transversa) and aperture pelvis superior (diameter 
anatomica, diameter diagonalis) were measured from MRI scans of 46 cases 
of women (Figure 1A-C).

The mean age of the cases participating in our study was 49.58 ± 10.58 (It 
was between 31 and 80). 

Statistical analysis

Measurements were evaluated using ‘SPSS for Windows 15.0’ statistical 
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program. The Shapiro-Wilk test was used to look for normal distribution. 
In comparison of groups; the in normal distributions variance analysis 
and in non-normal distributions Kruskal-Wallis test was used (p<0.05 was 
considered significant).

RESULTS

The minimum age was 31 years and the maximum age was 80 years in the 
46 cases accepted to the study; and the mean age was calculated to be 49.58 
± 10.58 (Table 1).

As a result of the measurements, there was no statistically significant 
relationship between the prolapse stage and age (p=0.157). No patients were 
found to be in the 4th stage of prolapse (Table 2).

There was no statistically significant relationship between the prolapse stage and 
the lengths of aperture pelvis inferior and diameter transversa (p=0.489) (Table 3).

In 7 cases with prolapse stage 3, the mean length of the aperture pelvis inferior 
and diameter sagittalis was 10.98 cm, and there was a statistically significant 
relationship between prolapse stage and sagittal diameter lengths (p=0.007). 
A statistically significant relationship was found between the cases with stage 
0, who do not have prolapse, and prolapse stage 1 and 2 (p=0.007). Sagittal 
diameter increased as the prolapse stage increased. There was no statistically 
significant relationship between prolapse stage 1 and 2, prolapse stage 2 and 
3, prolapse stage 1 and 3, and prolapse stage 0 and 3 (Table 4).

When we compared the patients’ prolapse stages with the diameter diagonalis 
lengths:

No statistically significant relationship between diameter diagonalis and 
prolapse stage was found (p=0.315) (Table 5).

There was not a statistically significant relationship between prolapse stage 
and diameter anatomica (p=0.168) (Table 6). 

Prolapse stage Number
Mean diameter 

length (cm)
Standard Deviation

0 13 9.6 ± 9.17

1 13 10 ± 9.35

2 13 10 ± 9.37

3 7 10.3 ± 9.92

TABLE 3
Relationship between diameter transversa and prolapse stages

Prolapse stage Number
Mean diameter length 

(cm)
Standard Deviation

0 13 10.23 ± 0.79

1 13 11.1 ± 0.67

2 13 11.45 ± 1.04

3 7 10.98 ± 0.96

TABLE 4
Relationship between diameter sagittal and prolapse stages

Prolapse stage Number Mean diameter length 
(cm)

Standard 
Deviation

0 13 12.2 ± 1.04

1 13 12.6 ± 1.17

2 13 11.9 ± 1.07

3 7 12 ± 0.03

TABLE 5
Relationship between diameter diagonalis and prolapse stages

Prolapse 
stage Number Mean diameter length 

(cm) Standard Deviation

0 13 12.76 ± 1.03

1 13 13.39 ± 1.04

2 13 12.73 ± 0.84

3 7 12.52 ± 0.66

TABLE 6
Relationship between diameter anatomica and prolapse stages

Figure 1) A. Diameter Transversa Measurement, B. Diameter Sagittal Measurement, C. Measurement of Diameter Anatomica and Diameter 

Prolapse stage Number Mean Age    Standartd Deviation

0 13 50.92  ± 10.51

1 13 44.92  ± 9.81

2 13 49.53  ± 8.19

3 7 55.85  ± 13.96

TABLE 2
Relationship between age and the prolapse stages

 Number Minimum Maximum Mean
Standard 
Deviation

Age 46 31 80 49.58 ± 10.58

Diamater 
Sagittalis (cm)

46 9 13 10.93 ± 0.96

Diamater 
Transversa 

(cm)
46 8.5 12.2 10.03 ± 0.86

Diamater 
Anatomica 

(cm)
46 9 13.5 12 ± 0.88

Diamater 
Diagonalis 

(cm)
46 9.9 15.2 12.89 ± 0.96

TABLE 1
Age and pelvic diameter measurements of patients
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DISCUSSION

The age range of 46 cases was found to be in a wide range between 31 and 80. 
Urinary incontinence and pelvic prolapse, which are the clinical reflection of 
pelvic floor dysfunction, is a clinical picture commonly encountered among 
women. They have become an epidemic disease that causes thousands of 
women worldwide to suffer from social, physical and psychological well-
being. Recent studies have shown that the UI influences about two hundred 
million people around the world. Pelvic organ prolapse is seen in 38% of 
women with UI complaints (14). Pelvic organ prolapse affects more than 
half of women over the age of fifty (15). In 2001, Britain alone spent $ 1.012 
million for pelvic organ prolapse surgery. Studies have shown that both 
illnesses occur and can be prevented at later ages (16).

Tosunoglu et al. investigated 400 cases of Turkish women in their study 
titled ‘Pelvic organ prolapse frequency in women over 40 years old’. Pelvic 
organ prolapse was detected in 65 of the cases studied. While the mean age 
of the women with prolapse was 57 ± 12.3, the mean age of the cases in our 
study was 49.58 ± 10.58 (17).

Aytan et al. examined 1354 Turkish women cases in their study titled 
‘Prevalence of pelvic organ prolapse and related factors in a general 
population of women’. Of these, 358 were diagnosed with pelvic prolapse 
and the mean age was 42.89 ± .4. The average age revealed by this study, 
which was again conducted among Turkish women, was lower than the 
average age of women with prolapse in our study (18).

 In their study, entitled ‘Self-cut polypropylene mesh use in the treatment of 
urinary incontinence and pelvic organ prolapse’ Onol et al. found that the 
mean age of 89 patients with incontinence and pelvic organ prolapse was 
51.9 years. The mean age of the cases in this study and the age of the cases 
in our study are similar (19).

Stav et al. found an average age of 55.5 years (age range 19-90) when they 
studied the anatomical structures of pelvic bones and muscles in Israeli 
women and their relationships with UI. The average age of women who 
experienced problems about UI was 60.97 years, while the average age of 
the control group was 50.77 (p<0.0001) (10). The average age of 46 cases 
in our study is 49.58 (31-80). According to our findings, it was understood 
that Turkish women had lower age of incidence of incontinence than Israeli 
women. It is therefore possible to arrive at the opinion that the age of 
incidence of illness can vary according to race.

Kohli N et al. evaluated computerized tomography results in order to 
compare the bone pelvis sizes between women with and without prolapse. 34 
women with vaginal prolapse and 34 women without vaginal prolapse were 
included in the study. In the study, pelvis entry, anterior-posterior diameter 
and transversa diameter, pelvic exit-transversa diameter and anterior-
posterior diameter were measured. In this study, the mean age of women 
was 63.4 ± 8.3. In the control group cases, the mean anterior-posterior 
diameter of pelvic exit was reported to be 12.5 cm and the mean interspinous 
diameter was reported to be 11.5 cm. They also found that the same 
diameter measurements were similar in women with prolapse. In addition, 
they showed that the diameter transversa, which is the inner diameter of 
pelvis, was significantly larger in the prolapse group than the control group 
(p=0.006). In our study, the sagittal diameter of women without prolapse was 
10.23 cm; and we measured the sagittal diameter of women with prolapse in 
the third stage as 11.45 cm. We found that the sagittal diameter increased as 
the prolapse stage increased (20).

Tamara et al. found that pelvic diameters were close to each other in female 
cases with pelvic organ prolapse (42 cases) and without (42 cases) (21).

In the study where they evaluated the pelvic diameter measurements 
of women with m. levator ani defect, Burger et al. made pelvic diameter 
measurements using MRI scans of women without the m. levator ani defect 
in 99 cases of women (control group) and with bilateral severe m. levator 
ani defect in 50 cases. Diameter interspinosus and diameter transversa in 
the control group were 10.7 ± 0.8 cm, and 11.2 ± 1.0 cm, respectively. The 
same measurements were 10.6 ± 0.7 cm and 11.1 ± 0.8 cm in the cases 
with muscle defect. They did not find any statistically significant difference 
between measurements. The measurement results show similarity to the 
pelvic diameters of our study (22).

In the study where Handa et al. in 2013 measured the pelvic diameters of 
35 cases using three-dimensional imaging in women with and without pelvic 
floor disease, the mean age of the cases with pelvic floor disease is 49.0 and is 
similar to the result in our study. Diameter interspinosus, diameter conjugate 

and diameter transversa of cases with pelvic floor disease were calculated to 
be 10.7 cm, 11.7 cm and 13.2 cm, respectively. They also reported in study 
that the diamater transversa is wider than normal dimensions. In our study, 
the diameter transversa was close to normal values (23).

As a result of the literature study, a study was encountered, of which 
prolapse was staged using the POPQ method as well as the relationship 
between pelvic diameters and the stages was evaluated. In this study, Ran Li 
et al. evaluated the relationship between the clinical levels of prolapse and 
pelvic diameter-m. levator ani. In the study, they reported that there was 
no statistically significant difference between the prolapse stages and pelvic 
measurements as well as between pelvic measurements of the control group 
and prolapse groups (24). In our study, there was a statistically significant 
relationship between the cases with prolapse stage 3 and diameter sagittalis, 
and as the prolapse stage increased, the sagittal diameter has also increased.

As a result, the increase in the sagittal diameter can lead to increase in the 
susceptibility to pelvic floor diseases by weakening the pelvic floor.
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