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Abstract 

 

Introduction. Urinary incontinence (UI) is a common 

medical issue that can affect women of all ages. UI is 

rarely life-threatening, but impacts patients’ mental, 

physical and social well-being. Ultrasound in urogyne-

cology enables accurate evaluation of both static and 

dynamic relationships in the lower urinary tract. 

Methods. This study aimed to demonstrate the use of 

ultrasound in pre- and postoperative evaluation of pa-

tients with SUI. Additionally, it assessed the effective-

ness of pleated colposuspension. A total of 40 preope-

rative SUI patients were included, divided into two 

subgroups with 20 patients each: the first group was 

underwent an isolated colposusension, and the second, 

in addition, underwent total abdominal hysterectomy 

and bilateral salpingo-oophorectomy. Using transperi-

neal 2D ultrasound, α and β angles were measured at 

rest and during Valsalva maneuver. 

Results. The α and β angles were significantly lower 

in postoperative state compared to the Preoperative 

one. A t-test confirmed that these increments were 

statistically significant (p≤0.05). 

Conclusion. By monitoring α and β angles pre- and 

postoperatively, clinicians can objectively evaluate the 

success of surgical interventions for SUI.  

 

Keywords: stress urinary incontinence, pleated 

colposusopension, transperineal ultrasound, α angle, β 

angle 

________________________________ 

 

Апстракт 

 

Вовед. Уринарна инконтиненција (UI) е честа сос- 

 
________________________ 

Correspondence to:    Sofija Zlateska Gjurikj, University clinic for 

gynecology and obstetrics, 1000 Skopje, R. N. Macedonia; E-mail: 

dr.sofijazlateska@gmail.com 

тојба која може да ги афектира жените во било која 

возраст и е претставена со широк дијапазон на 

симптоми. Ретко е животно загрозувачка, но влијае 

на физичката, менталната и социјалната благосос-

тојба. Ултразвукот во урогинекологијата овозможу-

ва евалуација на статички и динамички соодноси 

на долен уринарен тракт. 

Методи. Во оваа студија е прикажана употребата 

на ултразвукот во пре- и пост- оперативно следење 

на пациентките со стрес уринарна инонтиненција 

(SUI). Вкупно 40 жени влегоа во оваа проспектив-

на рандомизирана студија. Беа поделени на две 

групи од по 20. Со помош на трансперинеален 2D 

ултразвук, се мереа α и β аглите во мир и во тек на 

Валсалва маневр. Во првата група беше изведена 

изолирана колпосуспензија, а во втората група бе-

ше направена и тотална абдоминална хистеректо-

мија со билатерална салпингооофоректомија. 

Резултати. α и β аглите беа сигнификантно помали 

во тек на постоперативните контроли во споредба 

со предоперативните вредности на истите. T-тестот 

го потврди овој инкремент со медицински значајна 

статистичка сигнификантност(p≤0.05). 

Заклучок. Со мониторирање на овие два агли пред 

и постоперативно, може да се добие објективност 

во клиничката евалуција и проценка на успешноста 

на хируршкиот третман на SUI.  

 

Клучни зборови: Стрес уринарна инконтиненција, 

пликатурирана колпосуспензија, трансперинеален 

ултразвук, α агол, β агол 

________________________________ 

 

Introduction 

 

Urinary incontinence (UI) is a common condition, that 

significantly changes the quality of life and affects 

over 303 million women and 121 million men all over 

the world [1]. According to the latest epidemiological 
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data, the prevalence in women older than 20 years  is 

17%, and in women older than 60 years 38% [2]. Des-

pite this high prevalence, urinary incontinence remains 

insufficiently diagnosed and treated. It is estimated 

that only 25% of people with incontinence seek help. 

Untreated incontinence is associated with lower quail-

ty of life, more often hospitalization, depression, social 

isolation and urinary infections [3]. The prevalence of 

urinary incontinence is 3 times higher in women than 

in men in all age groups [4]. The hypermobility of the 

bladder neck is closely related to the onset of stress 

urinary incontinence (SUI). Pathophysiology of SUI 

includes inadequate anatomic support of the blader 

neck and the proximal urethra, which results in 

hypermobility and descent because of increased intra-

abdominal pressure. One of the noninvasive, but un-

fortunately not so attractive diagnostic tool is trans-

perineal ultrasound (TPUS) [5]. Previous studies have 

established that this is a very sensitive method for 

evaluation of the urethral mobility. A lot of parameters 

and angles are included enabling a complete eva-

luation of urethral mobility and research continues in 

the right direction for determining the most adequate 

ultrasound technique. In addition, the most commonly 

used parameters are the front urethral angle (α angle 

defined with the os that passes through the proximal 

urethra on one side and os that passes through sym-

physis pubica on the other side) showing the mobility 

of the bladder neck, and posterior urethrovesical angle 

(β angle, located between the proximal urethra and 

posterior wall of the bladder) showing the mobility of 

the proximal part of the urethra [6]. Because this is a 

common condition, the evaluation of the patient should 

begin with an assessment of the stage of this condition 

and its impact on her lifestyle. For this purpose, we 

used a standard questionnaire, detailed anamnesis, ob-

stetric anamnesis, information about urinary infections, 

surgical or neurological disorders and medications  she 

was taking for other health issues. 

 

Materials and methods 

 

This was a prospective cohort randomized study, 

conducted at the University Clinic for Gynecology and 

Obstetrics in Skopje and included 40 patients with 

diagnosed SUI. The study was approved by the Ethics 

Committee of the Faculty of Medicine in Skopje and a 

written consent for participation in the study was obtained.  

Patients were divided into two groups: 

- First group: 20 patients with isolated SUI without 

genital prolapse or eventual prolapse of the  an-

terior vaginal wall-urethrocystocellae, in whom 

pleated colposuspension was performed and 

- Second group: 20 patients with intravaginal geni-

tal prolapse and SUI, in whom transabdominal 

hysterectomy with bilateral adnexectomy+pleated 

colposuspension were performed. 

All of the patients were thoroughly investigated (vaginal 

exam, questionnaire and ultrasound) preoperatively, 

after 6 weeks and after 6 months of the operation. 

Inclusion criteria: SUI treated with pleated colposus-

pension. 

Exclusion criteria: exteriorized genital prolapse, which 

makes pressure onthe bladder neck and masks SUI, 

surgical and anesthesiological contraindications, patient’s 

refusal of surgery.The study took place at the Univer-

sity Clinic for Gynecology and Obstetrics, Department 

of urogynecology and pelvic static, where the patients 

were recruited. Every patient had: 

- A completely filled-out questionnaire for genital 

prolapse and SUI, 

- A clinical exam, 

- An ultrasound of the lower urinary tract. 

The recruiting was randomized, so the data for the age, 

BMI and parity were derived from the randomization. 

The questionnaire consisted of 24 questions regarding 

everyday signs and symptoms during rest or any acti-

vity, both during the day and night, and how inconti-

nence influenced on patients. Physical exam was made 

in lithotomy position, the same position in which the 

operation for incontinence treatment was made, in or-

der to avoid bias. It included examination for diagno-

sing a genital prolapse using the POPQ system (Pelvic 

Organ Prolapse Quantification System) by defining 

nine point positions on the anterior and posterior vaginal 

wall, along with the Pozzy maneuver. An examination 

for the presence of urinary incontinence (Marshall test 

-the patient should cough while she is in lithotomy 

position while she is standing) was made, and addi-

tionally, ultrasound of the lower urinary tract. The 

bladder was filled with 300-400ml of urine, and the 

examination was made with the MindrayM5 ultra-

sound device with convex transducer of 3,5-5MHz. 

Our Department works in accordance with the reco-

mmendations of the German Association for Urogy-

necology and Functional Sonography, with some mo-

difications.  

The application of the transducer can be endosono-

graphic or external. We used an external application 

with a transperineal transducer with 3.75 MHz. The 

anatomic orientation is as follows: 

- Cranial parts should be presented at the bottom of 

the image. 

- Ventral parts should be presented on the right side 

of the image. 

- It is very important to define the correct position 

of the bladder neck by using the  

coordinate system. 

 

Results 

 

The two investigated groups were treated with differ-

rent surgical methods. In the first group, an isolated 

pleated colposuspension was made, and in the second 
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group, in addition to pleated colposuspension, a total 

abdominal hysterectomy with bilateral adnexectomy 

was made. The values of α and β angles were measu-

red before and after the mentioned surgical treatments 

(Figures 1, 2, 3 and 4) measurments before surgigal 

treatment). The control of urinary stress incontinence 

and its dynamic was evaluated using the Marshall test 

at rest and Valsalva maneuver, and the values of the 

angles were measured with a transperineal ultrasound 

at two different time points, at 6 weeks and at 6 post-

surgery. Of all the parameters that were included for 

every single patient, a standard descriptive analysis 

was made and the results are presented in Table 1 and 

the results of paired t test for changes in α and β angles 

before and after surgical treatment are presented in 

Table 2. 

 
Table 1. Results of descriptive statistical analysis for α and β angles in patients 

Angle/0 N Range Min Max 
Mean   

 S.E S.D. Variance 

αr
0 40.0 99.0 48.0 147.0 84.9 3.1 19.6 383.2 

dαv
0 40.0 93.0 34.0 127.0 83.0 3.2 20.1 404.1 

βr
0 40.0 104.0 91.0 195.0 131.9 3.9 24.7 609.7 

βv
0 40.0 141.0 40.0 181.0 126.1 4.6 29.0 843.4 

αr
1 40.0 72.0 30.0 102.0 63.7 2.7 16.9 285.5 

αv
1 40.0 59.0 32.0 91.0 60.3 2.9 18.5 341.3 

βr
1 40.0 82.0 63.0 145.0 100.4 3.3 20.9 435.0 

βv
1 40.0 87.0 57.0 144.0 94.1 3.3 21.0 441.5 

αr
3 40.0 74.0 30.0 104.0 64.6 2.6 16.6 274.7 

αv
3 40.0 70.0 32.0 102.0 63.8 3.2 20.1 404.3 

βr
3

 40.0 92.0 55.0 147.0 101.5 3.4 21.6 465.3 

βv
3
 40.0 81.0 64.0 145.0 96.2 3.1 19.6 384.1 

αr
n  βr

n; indexes: r (rest); v - Valsalva, 0 -pre-surgical (onset), and after surgical treatment 

 

 
Fig. 1. α angle during rest 

 

 
Fig. 2. β angle during rest 

 

 
Fig. 3. α angle during Valsalva maneuver 

 

 
Fig. 4. β angle during Valsalva maneuver 
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 Table 2. Results of paired t test for changes in α and β angles before and after surgical treatment 

 
Mean S.D S.E. 

Uper and  

lower limits 
t df 

Statistical 

significance 

αr
3 - αr

0 -16.30 12.55 2.81 -22.17 -10.43 -5.81 19 ≤ 0.000 

αv
3 - αv

0 -15.45 18.97 4.24 -24.33 -6.57 -3.64 19 ≤ 0.002 

βr
3 - βr

0 -31.55 25.53 5.71 -43.50 -19.60 -5.53 19 ≤ 0.000 

βv
3 - βv

0 -34.15 21.40 4.79 -44.17 -24.13 -7.14 19 ≤ 0.000 

αr
nβr

n  ; index : m- r rest; v  Valsalva, 0 - preoperative (on onset) and postoperatively 

 

Discussion 

 

Because of the fact that SUI is a significant medical 

issue, its diagnosis is of exceptional importance. Ho-

wever, even today, the definitive diagnosis is made 

only with physical examination. Ultrasound (US) is 

not intended to replace clinical history taking or physi-

cal examination, but instead provides a better under-

standing of the disease entity [7]. Much research regar-

ding diagnosis tends to change the focus towards new 

methods, such as ultrasound. To be more concrete, 

transperineal ultrasound can be a standard tool with 

high repeatability. 

Transperineal ultrasound of the lower urinary tract, 

especially of the bladder neck and its relationships 

with surrounding structures, like statically during rest 

and dynamically during Valsalva maneuver, 

 promise a great step forward in standardization of 

diagnostics, its objectification and assessment of the 

success of SUI treatments [6].  

In this study, we assessed the success of pleated colpo-

suspension in patients with SUI, who were divided 

into two groups. 

The first group encompassed female patients who 

underwent isolated pleated colposuspension, and the 

second group consisted of female patients who, in addi-

tion to pleated colposuspension, also underwent total 

abdominal hysterectomy with bilateral adnexectomy. 

Measuring α and β angles, before, 6 weeks and 6 

months after the operation, showed a significant reduc-

tion  in these two angles in both groups, especially in 

the second one, as well as reduced mobility of the 

bladder neck. This is one step further in finding a de-

finite diagnostic protocol, as well as a predictive factor 

for follow-up of patients diagnosed with SUI and sur-

gically treated. 

There are studies in which comparison of the angles 

was made, but the control group consisted of healthy 

individuals, and the other group of patients with SUI 

[8-10]. The results are consistent with the findings from 

our study, which makes the applicability of the trans-

perineal ultrasound more convincing as a noninvasive 

and easily available diagnostic tool. 

 

Conclusion 

 

This study underscores the efficiency of pleated colpo-

suspension in patients with SUI, regardless of whether 

it is performed isolated or together with total abdo-

minal hysterectomy with bilateral adnexectomy, because 

it enables repair of the exact physiologic anatomy of 

the pelvic floor. This helps to correct the symptoms of 

incontinence, and improves quality of life. We define 

this improvement not only subjectively by patients’ 

statements, but also objectively by using transperineal 

ultrasound of the lower urinary tract. To be more 

concrete, by measuring the α and β angles, we show 

the mobility of the bladder neck. The results have 

shown decreased values after surgical intervention, in-

dicating that the mobility of the bladder neck dec-

reased. Clinically, this is manifested by a reduction in 

symptoms. Based on these results, we can conclude that 

this noninvasive method, which is easy to be applied, 

can become a part of the algorithm for diagnosis, 

evaluation and follow-up of patients with SUI who 

underwent surgical treatment for incontinence. 
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