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ABSTRACT 

Background: Benign prostatic hyperplasia (BPH) is a common urological problem more frequently seen in 

elderly people causing lower urinary tract symptoms (LUTS). About 28% of patients with BPH have 

moderate or severe LUTS and a considerable portion of these patients require LUTS treatment, pressure flow 

studies PFS is the gold standard for diagnosing obstruction, however the test is invasive, unpleasant costly, 

time consuming and technically difficult with limited availability to the patient. 

Objective: To evaluate the accuracy of the bladder and prostate sonomorphologic parameters for the 

diagnosis of bladder outlet obstruction (BOO) in patients with lower urinary tract symptoms (LUTS) with 

benign prostatic hyperplasia (BPH). 

Patients and Methods: A prospective clinical trial was carried out during the period from January 2017 to 

January 2019 at the Urology Departments; Al-Hussein and Sayed Galal, Al-Azhar University Hospitals, and 

Police Authority Hospital, Cairo, Egypt to 512 patients seeking treatment for LUTS/BPH underwent a series 

of measurements, including medical history with LUTS assessment using the International Prostate Symptom 

Score (IPSS), physical examination with digitorectal and focal neurological examinations, routine urinalysis, 

and serum creatinine and prostate-specific antigen (PSA) measurements.  

Results: During the study period, 209 patients completed the follow up protocol and included in the study, 

the mean age of the study population was 64.51 years, the mean total IPSS score was 19.18, the mean 

duration of symptoms was 6.4 mo., the mean total prostate volume, transitional zone volume, and transitional 

zone index were 42.5 g, 25.7 g, and 0.6 respectively. The mean bladder parameters studied intravesical 

prostatic protrusion, bladder wall thickness was 11.3 mm, 4.85 mm, 30.1 g respectively, the mean prostate 

parameters studied prostate urethral length, prostate urethral angel were 41.8 mm and 34.3˚. Out of 209 

patients studied 113 (54.1%) patients were obstructed (BOO group) and 96 (45.9%) were not (non- BOO 

group). All parameters were comparable between the two groups. 

Conclusions: Some sonomorphologic parameters of bladder and prostate (IPP, PUA, BWT and Qmax) are 

useful alternative to PFS for diagnosis of symptomatic BOO/BPH. 

Keywords: Bladder outlet obstruction, Lower Urinary Tract Symptoms, Benign Prostatic Hyperplasia. 
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INTRODUCTION 

     Bladder outlet obstruction (BOO) is the 

main sequel of benign prostatic 

hyperplasia (BPH), and it results from a 

variety of functional and anatomical 

factors such as mechanical compression of 

the prostatic urethra by enlarged prostate, 

bladder neck elevation, increased prostate 

urethral angle, and increased smooth 

muscle tone in the prostatic urethra. The 

diagnosis of BOO/BPH is a challenging 

issue that has been debated for decades 

(Mangera et al., 2014). 

     Several methods have been used for 

the diagnosis of BOO/BPH, such as 

symptom assessment using validated 

questionnaires, physical examination, and 

estimation of postvoid residual (PVR) 

urine volume and urinary flow rate. 

However, most of these tests are not 

exclusive to BOO (Berges and Oelke, 

2011). 

     The pressure flow study (PFS) is 

considered the most useful test available 

for diagnosing BOO. However, this 

method is not accepted by many patients 

or clinicians as they consider it an 

invasive procedure associated with 

considerable patient’s discomfort and 

unavoidable consequences such as 

introducing infection (Gammie et al., 

2016). 

     Almeida  et al. (2011) and Güzel et al. 

(2015) have evaluated the accuracy of 

bladder and prostate sonomorphologic 

parameters for the diagnosis of 

BOO/BPH. In spite of this, the clinical 

usefulness of these parameters and their 

potential use as markers for diagnosing 

BOO remain controversial. The biggest 

handicap is the absence of standardized 

values for these parameters. Additionally, 

the use of different methods for 

ultrasonography (USG), different 

transducer frequencies, different levels of 

bladder fullness during examinations, as 

well as the nonuse of PFS as a standard 

reference in most of studies, make 

previous results difficult to interpret and 

limit their use in clinical practice. 

     The aim of the present work was to 

evaluate the accuracy of the bladder and 

prostate sonomorphologic parameters for 

the diagnosis of bladder outlet obstruction 

(BOO) in patients with lower urinary tract 

symptoms (LUTS) with benign prostatic 

hyperplasia (BPH). 

PATIENTS AND METHODS 

     This prospective clinical trial was 

carried out during the period from January 

2017 to January 2019 at the Urology 

Department; Al-Hussein and Sayed Galal 

Hospital, Al-Azhar University; Cairo; 

Egypt. The research ethics committee of 

our institution approved the study protocol 

and all participants provided informed 

written consents before inclusion. 

     Out of 512 men seeking treatment for 

LUTS/BPH during the study period, 209 

had the selective criteria and completed 

the required investigations. 

     All patients with LUTS/BPH 

underwent a series of measurements, 

including medical history with LUTS 

assessment using the International 

Prostate Symptom Score (IPSS), physical 

examination with digit rectal and focal 

neurological examinations, routine 

urinalysis, and serum creatinine and 

prostate-specific antigen (PSA) 

measurements. Patients who met the 

inclusion criteria were recommended for 

pelvic USG, transrectal USG and PFS. 
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Exclusion criteria: 

     Abdominopelvic ultrasound scanning 

was done with the patients in supine 

position using a convex 3.5 to 6.5 MHz 

probe of BK Medical, Flex Focus 

Ultrasound System (Herlev, Denmark). A 

real-time scanning was performed with an 

average bladder volume of 200 ml, BWT 

was assessed by measuring the thickness 

of the hypoechoic muscle between two 

hyperechoic layers corresponding to the 

serosa and mucosa (mm). A minimum of 

3 measurements were obtained from the 

anterior or lateral bladder walls and 

averaged (De Nunzio et al. 2020), UEBW 

was calculated using the method described 

by Ahmed and Bedewi (2016). 

     The total bladder volume was 

calculated from the outer dimensions 

using the formula for an elliptic volume, 

for which the outer dimensions were the 

sums of the mean DWT×2 to the maximal 

inner dimension in each of 3 directions 

(transverse, superior-inferior and anterior-

posterior). Next, the bladder wall volume 

was obtained by subtracting the 

intravesical volume from the total bladder 

volume. The intravesical volume was 

calculated from the maximal inner 

dimensions using the formula for an 

elliptic volume. Finally, UEBW was 

calculated by multiplying the volume of 

the bladder wall by the specific gravity of 

1. IPP: It was assessed by measuring the 

distance from the intravesical edge of the 

prostate to the base of the bladder in the 

mid-sagittal view (Lee et al., 2016). 

     Transrectal ultrasonography was 

performed for all participants. With the 

patients in left lateral position using the 

same ultrasound machine and 7.5 MHz 

transrectal probe, the scanning was done. 

Prostate volume was automatically 

calculated by integrated volumetric 

program, after measurement of transverse, 

superior-inferior and anterior-posterior 

diameters, using the formula: volume 

equal to 0.5236 × (width) × (length) × 

(height). The PUL was measured by the 

continuous tracing of the route of the 

urethra, which runs within the apex to the 

base of the prostate via the midsagittal 

image of ultrasonography. Prostatic 

urethral angel (PUA) was defined as the 

angle formed by 2 rays of both the 

proximal and distal prostatic urethra. The 

PUL and PUA were measured from the 

midsagittal image, which was taken when 

the pressure from the rectal probe was 

minimized, as suggested by (Kim et al., 

2016). 

     Free uroflowmetry was done in all 

patients at the beginning of the test and 

before catheter fixation to avoid the false 

positive infra vesical obstruction caused 

by the mechanical obstructing effect of 

urethral catheter. Uroflowmetry was done 

using MMS, andromeda and laborie 

uroflowmetry machine. The test was 

performed for patients who could void 

per-urethra. A bell-shaped curve with 

Qmax more than 15 mL/sec. were 

considered normal. It was done while the 

patient was micturating freely in the 

standing position. 

     PFS was performed using a 

Multichannel Urodynamics System 

(Triton, Laborie, Toronto, Canada). 

Conventional filling cytometry was 

performed with the patients in the supine 

or sitting position by using a double 

lumen (6 French) catheter which was 

inserted transurethrally for filling and 

recording vesical pressure (Pves). 



 

 

ISMAIL FATOUH RADY et al., 
1404 

Simultaneous Pabd monitoring was 

obtained through a fluid-filled rectal 

balloon catheter (10 French). The bladder 

was filled at a constant rate of 20 mL per 

minute by using 0.9% normal saline 

solution at room temperature. 

     Pressures were measured by using 

external pressure transducers that were 

zeroed to atmospheric pressure by using 

the level of the symphysis pubis as the 

reference height. To monitor measurement 

validity of the test, coughing was asked at 

regular intervals, immediately before the 

examination, during the whole storage 

phase and immediately after the 

examination. Coughing should 

consistently give similar pressure changes 

in Pves and Pabd. The difference between 

Pves and Pabd is called the Pdet which 

was calculated by the system at Qmax. 

     The patient urinated privately into a 

special toilet that has a container for 

collecting the urine and a scale. The 

equipment created a graph that showed 

changes in flow rate and pressure changes 

from second to second (Pdet at Qmax), 

during the voiding phase, subjects voided 

with good flow (Qmax >10 mL/second 

with a voided volume of >150 mL) and 

their detrusor pressure at Qmax 40 to 60 

cmH2O were considered as normal 

subjects. 

     According to pressure flow studies, 

patients were divided into two groups: 

obstructed and non-obstructed. The 

urodynamic results were correlated to the 

sonomorphologic parameters to predict 

the BOO. 

Statistical analysis: 

     Results of the present study were 

statistically analyzed using SPSS 25 

(IBM, USA). Data were represented as 

mean ± standard deviation (SD), median 

(interquartile range) or number and 

percentage. Numerical data were 

compared using Mann- Whitney U test 

while categorical data were compared 

using Fisher exact test or Chi-square test, 

as appropriate. The level of significance at 

P value < 0.05 significant. 

 

 RESULTS  

 

     According to the presence or absence 

of BOO as confirmed by PFS, 113 

(54.1%) patients had BOO (BOO group) 

and 96 (45.9%) were not (non- BOO 

group). The age of patients ranged from 

50.00 to 86.00 years (median: 65.00 years; 

IQR: 15.00). All of patients presented 

mainly with LUTS. The median total IPSS 

was 20.00 (IQR: 1.50) and median 

duration symptoms was 6.00 months 

(IQR: 4.00). The PSA level was ≤4.00 

ng/mL in all patients (median: 3.00 

ng/mL; IQR: 0.70). Patients with BOO 

had significantly higher age (p=0.025), 

total IPSS (p=0.002), voiding sub score 

(p=0.012), storage sub scores (p=0.001), 

QoL scores (p=0.009). No significant 

differences were observed between 

patients with and those without BOO, 

regarding the duration of symptoms and 

PSA level ((p=0.057 and 0.974, 

respectively) (Table 1). 
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Table (1): Demographic, clinical and laboratory data of studied patients, overall and 

in both groups 

Patients 

Variables 

Overall 

(n=209) 

BOO 

(n=113) 

Non- BOO 

(n=96) 

p-

value 

Age, years 

Mean±SD 

Median 

Min., max. 

IQR 

IPSS, total 

Mean±SD 

Median 

Min.,max. 

IQR 

IPSS, voiding subscore 

Mean±SD 

Median 

Min., max. 

IQR 

IPSS, storage subscore 

Mean±SD 

Median 

Min., max. 

IQR 

QoL score 

Mean±SD 

Median 

Min., max. 

IQR 

Duration of symptoms 

Mean±SD 

Median 

Min., max. 

IQR 

PSA, ng/dL 

Mean±SD 

Median 

Min., max. 

IQR 

 

64.51±9.69 

65.00 

50.00, 86.00 

15.00 

 

19.18 

20.00 

5.00, 25.00 

1.50 

 

11.31±2.60 

12.00 

2.00, 16.00 

1.00 

 

7.77±1.78 

8.00 

3.00, 11.00 

2.00 

 

3.61±1.04 

4.00 

1.00, 5.00 

1.00 

 

6.45±3.71 

6.00 

1.00, 30.00 

4.00 

 

3.16±0.67 

3.00 

0.70, 4.00 

0.70 

 

66.17±10.01 

66.00 

50.00, 86.00 

13.00 

 

20.31±2.10 

20.00 

17.00, 25,00 

3.00 

 

11.96±1.73 

12.00 

2.00, 16.00 

1.00 

 

8.26±1.19 

8.00 

6.00, 11.00 

2.00 

 

3.82±0.86 

4.00 

2.00, 5.00 

2.00 

 

6.96±4.12 

6.00 

1.00, 30.00 

5.00 

 

3.12±0.78 

3.00 

0.70, 4.00 

0.80 

 

62.56±8.97 

62.50 

50.00, 83.00 

14.75 

 

17.85±4.95 

19.00 

5.00, 25.00 

2.00 

 

10.54±3.18 

12.00 

2.00, 16.00 

2.00 

 

7.19±2.13 

8.00 

3.00, 11.00 

2.00 

 

3.36±1.18 

3.50 

1.00, 5.00 

1.00 

 

5.86±3.07 

5.00 

1.00, 15.00 

4.00 

 

3.21±0.51 

3.00 

1.22, 4.00 

0.65 

 

0.025 

 

 

 

 

0.002 

 

 

 

 

0.012 

 

 

 

 

0.001 

 

 

 

 

0.009 

 

 

 

 

0.057 

 

 

 

 

0.974 

 

 

BOO, Bladder outlet obstruction; IPSS, International prostatic symptoms score; IQR, Interquartile range; 

PSA, prostatic specific antigen; SD, Standard deviation. 

 

     In overall patients, the median TPV 

was 40.00 cc (IQR: 15.00) and median 

TZV was 24.00 cc (IQR: 9.00). The 

median PUL was 40.50 mm (IQR: 6.61), 

median IPP 10.88 mm (IQR: 2.48) and 

median PUA was 34.00o (IQR: 6.00). 

Patients with BOO had significantly 

longer IPP and higher PUA (p<0.001). No 

significant differences were observed 

between patients with and those without 

BOO, regarding TPV, TZV, TZI, and 

PUL (Table 2). 
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Table (2): Prostate sonographic parameters in studied patients, overall and in both 

groups 

Patients 

Variables 

Overall 

(n=209) 

BOO 

(n=113) 

Non- BOO 

(n=96) 

p-

value 

TPV, cc 

Mean±SD 

Median 

Min., max. 

IQR 

TZV, cc 

Mean±SD 

Median 

Min., max. 

IQR 

TZI 

Mean±SD 

Median 

Min., max. 

IQR 

PUL, mm 

Mean±SD 

Median 

Min., max. 

IQR 

IPP, mm 

Mean±SD 

Median 

Min., max. 

IQR 

PUA 

Mean±SD 

Median 

Min., max. 

IQR 

 

42.54±14.30 

40.00 

27.00, 110.00 

15.00 

 

25.75 

24.00 

15.00, 70.00 

9.00 

 

0.63±0.07 

0.65 

0.38, 0.73 

0.09 

 

41.81±4.17 

40.50 

29.50, 52.70 

6.61 

 

11.32±3.41 

10.88 

4.00, 20.00 

2.48 

 

34.36±3.98 

34.00 

24.00, 42.00 

6.00 

 

43.32±13.34 

40.00 

27.00, 110.00 

11.00 

 

25.53±8.27 

26.00 

15.00, 70.00 

7.00 

 

0.62±0.08 

0.65 

0.38, 0.73 

0.09 

 

41.64±3.74 

41.20 

29.50, 48.80 

4.18 

 

13.27±3.10 

11.90 

6.80, 20.00 

3.90 

 

36.86±2.59 

37.00 

32.00, 42.00 

3.00 

 

41.62±15.37 

37.50 

28.00, 105.00 

15.00 

 

26.01±10.66 

23.00 

15.00, 70.00 

11.00 

 

0.64±0.07 

0.63 

0.49, 0.73 

0.13 

 

42.01±4.65 

39.90 

36.90, 52.70 

7.30 

 

9.02±2.06 

9.52 

4.00, 14.84 

3. 98 

 

31.42±3.26 

32.00 

24.00, 38.00 

5.00 

0.079 

 

 

 

 

0.373 

 

 

 

 

0.369 

 

 

 

 

0.744 

 

 

 

 

<0.001 

 

 

 

 

<0.001 

 

BOO, Bladder outlet obstruction; IPP, Intravesical prostatic protrusion; IQR, Interquartile range; PUA, 

Prostatic urethral angle; SD, Standard deviation; TPV, Total prostate volume; TZI, Transitional zone index; 

TZV, transitional zone volume. 

 

     In overall patients, the median BWT 

3.90 mm (IQR: 4.00), median UEBW 

30.00 (IQR: 9.00). The PVR urine ranged 

from 0.00 to 150.00 cc (median: 50.00; 

IQR: 68.00). Only 13 patients had PVR 

urine volume >100.00 cc. Patients with 

BOO had significantly higher BWT, 

UEBW and PVR urine volume (p<0.001) 

(Table 3). 
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Table (3): Urinary bladder sonographic parameters in studied patients, overall and 

in both groups 

Patients 

Variables 

Overall 

(n=209) 

BOO 

(n=113) 

Non- BOO 

(n=96) 

p-

value 

BWT, mm 

Mean±SD 

Median 

Min., max. 

IQR 

UEBW 

Mean±SD 

Median 

Min., max. 

IQR 

PVR urine, cc 

Mean±SD 

Median 

Min., max. 

IQR 

 

4.85±3.32 

3.90 

1.30, 22.00 

4.00 

 

30.11±7.50 

30.00 

15.00, 46.00 

9.00 

 

50.26±40.76 

50.00 

0.00, 150.00 

68.00 

 

6.77±3.40 

7.00 

3.00, 22.00 

4.00 

 

33.88±6.95 

33.00 

15.00, 46.00 

8.00 

 

65.73±43.46 

60.00 

0.00, 150.00 

76.00 

 

2.60±0.98 

3.00 

1.30, 4.20 

1.95 

 

25.69±5.43 

24.00 

15.00, 33.00 

6.00 

 

32.04±28.09 

50.00 

0.00, 94.00 

50.00 

 

<0.001 

 

 

 

 

<0.001 

 

 

 

 

<0.001 

 

 

BOO, Bladder outlet obstruction; IQR, Interquartile range; SD, Standard deviation; TRUS, Transrectal 

ultrasonography; TPV, Total prostate volume; TZI, Transitional zone index; TZV, transitional zone volume. 

 

     Free uroflowmetry was performed for 

all patients. In overall patients, the Qmax 

ranged from 6.70 to 16.98 mL/sec. 

(median: 11.78; IQR: 5.20). The Qmax 

was significantly lower in patients with 

BOO (p<0.001). In BOO group, 106 

(93.8%) had Qmax <15 mL/sec., 

compared with 7 (6.2%) in non- BOO 

group (p<0.001) (Table 4). 

 

 

Table 4: The Qmax in studied patients, overall and in both groups 

Patients 

Variables 

Overall 

(n=209) 

BOO 

(n=113) 

Non- BOO 

(n=96) 

p-

value 

Qmax, mL/sec. 

Mean±SD 

Median 

Min., max. 

IQR 

Qmax Categories, n (%) 

≥15 mL/sec. 

<15 mL/sec. 

 

11.97±2.92 

11.78 

6.70, 16.98 

5.20 

 

42 (20.1) 

167 (79.9) 

 

10.56±2.20 

10.78 

6.78, 16.50 

3.00 

 

7 (6.2) 

106 (93.8) 

 

13.64±2.79 

14.98 

6.70, 16.98 

4.95 

 

35 (36.5) 

61 (63.5) 

<0.001 

 

 

 

 

<0.001 

BOO, Bladder outlet obstruction; IQR, Interquartile range; SD, Standard deviation; Qmax, Maximum flow 

rate. 

 

DISCUSSION 

     In this study the patient symptoms 

(IPSS) was significantly correlated with 

patients’ age, overall and in patients with 

BOO, with QoL, overall and in patients 

with and those without BOO and serum 

PSA level only in patients with BOO. 

     Statistically significant and good 

correlation was found between IPSS and 

QOL score, which was also supported by 

(Taneja et al., 2017). 
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     The relationships between prostate 

volume and IPSS have been described by 

Gnyawali and Sharma (2014) with no 

correlation detected. This data was further 

supported by our study, where no 

correlation was found in-between prostatic 

volume, and total and each component of 

IPSS. 

     There was no significant correlation 

between total IPSS score and prostate 

volume, transitional zone volume and 

transitional zone index. Thus, correlation 

between the prostate volume and IPSS is 

nil, and the size of the prostate is not be an 

important consideration to determine the 

need for therapy. However, the choice of 

therapy depends on the size of prostate. 

Therefore, we should not treat the volume 

of prostate; it’s the symptoms and poor 

uroflowmetric variables that should be 

treated off (Luo et al., 2013). 

     In this study there was no correlation 

between LUTS and BOO. This was 

supported by many studies and that 

symptoms alone should not be used as the 

major indication for invasive therapy 

(Patel and Parsons, 2014). Also Xu et al. 

(2014) found that symptoms cannot 

differentiate between patients with and 

without urodynamic bladder outlet 

obstruction. 

     In this study IPP is a better predictor of 

obstruction with a cutoff value more than 

10.88 mm, with sensitivity and specificity 

83.2% and 90.6%, respectively. 

Comparable results had also been reported 

by Ahmed & Bedewi (2016) and Kuo et al. 

(2016). 

     The prostatic urethra runs through the 

prostate from the base to the apex, making 

an anterior angle of 35˚ at the proximal 

part of the verumontanum. This bend 

divides the urethra into proximal and 

distal regions (Kim et al., 2016). 

     The angle tends to be >35˚ in men with 

nodular hyperplasia but can also increase 

in men without nodular hyperplasia. An 

increased PUA, such as is found on 

cystoscopy examination, results in a 

higher bladder neck in men without lateral 

or median lobe enlargement. Although 

many urologists believe that a higher 

bladder neck might be a causal factor of 

bladder outlet obstruction and LUTS, the 

underlying reason remains poorly 

understood. 

     Positive significant correlation was 

observed in this study, as PUA increases, 

the BOO index increases, Patients with 

PUA ≥ 34˚ were more likely to have outlet 

obstruction than were those with PUA ＜ 

34˚. 

     Ku et al. (2010) studied 260 men older 

than 50 years with IPSS more than 8 and 

Qmax less than 10 retrospectively. They 

recorded IPSS, voiding diary, prostate-

specific antigen (PSA), PVR, pressure-

flow study and uroflowmetry, PUA, and 

IPP. Patients with higher PUA (PUA 

≥35°) had higher PSA, larger prostate 

volume, higher maximal urethral closure 

pressure, higher detrusor pressure at 

maximum flow rate, and higher BOO 

index. But there was no relationship 

between the degree of IPP and PUA in 

that study. 

     A study, by Park et al. (2012) 

demonstrated that the PUA correlated 

with BOOI during pressure flow studies, 

but no significant correlation with urinary 

symptoms and Qmax. 

     In this study,  the UEBW was higher in 

113 obstructed men (BOO index greater 
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than 40, mean UEBW 33.88 g) than in 96 

unobstructed men (mean UEBW 25.69 g). 

However this difference was not 

significantly different. Ahmed and Bedewi 

(2016) found a significantly higher 

UEBW in the BOO group, with a high 

diagnostic accuracy at a cutoff value of 

31.5 g. 

     Bright et al. (2010) investigate the 

usefulness of UEBW as a predictor of the 

need for surgery for benign prostatic 

hyperplasia (BPH). The surgery rate was 

associated with a high UEBW (≥35 g). In 

contrast Almeida et al. (2011) indicated 

that UEBW was not significantly 

correlated with BOO. 

     PVR was studied as a non-invasive 

parameter to predict bladder outlet 

obstruction, in our study there was a 

significant difference between those with 

and those without obstruction, the mean 

PVR volume of BOO group for non-BOO 

group, was not correlated well with 

obstruction, this may be because the 

increased PVR may be attributed to many 

bladder pathologies. Kalil and D’Ancona 

(2020), concluded that Isolated symptoms, 

classified by IPSS and PVR, could not 

differentiate patients with DU from those 

with BOO, but it was possible using 

urodynamic data. However, interpretation 

of significant PVR in favor of isolated 

benign prostatic obstruction (BPO) has 

been proposed in numerous studies (Chen 

et al., 2019). In this study the Qmax was 

one of the best predictors of obstruction 

with cutoff value of 15 ml ̸ sec. 

Trumbeckas et al. (2011) concluded that 

when combining Qmax cutoff value of 10 

ml ̸ s, prostate volume more than 40 g and 

IPSS score greater than 20 could predict 

bladder outlet obstruction. 

CONCLUSION 

     USG measurements of BWT, PUA, 

IPP and Qmax were useful alternatives to 

PFS for the diagnosis of symptomatic 

BOO/BPH. Estimation of the optimal 

cutoff values of these parameters by 

routine suprapubic and transrectal USG 

was helped to solve the standardization 

issues and support their clinical 

usefulness. Moreover, the easy 

measurement of BWT, and IPP by 

suprapubic USG, and flow rate makes 

these parameters acceptable to both 

patients and physicians, and can be used 

for routine clinical evaluation of patients 

with symptomatic BPH. 

     Noninvasive sonomorphologic 

parameters of the bladder and prostate can 

be used with uroflowmetry for the 

detection of BOO in BPE patients; 

however, large study population is needed 

to standardize the cutoff value for 

diagnosis of BOO. 
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إستخدام فحص الشكل الظاهري للمثانة والبروستاتا بالموجات 

فوق الصوتية في تشخيص الانسداد البولي لدى مرضى تضخم 

 البروستاتا الحميد

, مراد يد أبوالفتوحإسماعيل فتوح إسماعيل, صبري محمود خالد, أبوالفتوح عبدالمج

 محمود مراد

 مصر ,القاهرة ,جامعة الأزهر ,كلية الطب, قسم جراحة المسالك البولية

دددددد   بدددددد      دددددد   يعدددددد  لبدددددد ا حميد  دددددد    حم   دددددد  خلفيةةةةةةة البحةةةةةة   ،  حمددددددرف ييعدددددددم  يبة

حميد  ددددد  ل ، ط مددددد   ي ددددد  لددددد يع   دددددم ل ددددد ي حمدمددددد    ددددد  حمع دددددد  ي  ددددد     يددددد  ف لبددددد ا 

ور  عدددددددحة  وم دددددد    ددددددد  دي دددددد ،   دددددد  ح  دددددد ح  لدددددد    حميددددددو   ددددد   حميد  دددددد  ل   مدددددد    دددددد

دددددد   دددددد  طدددددد      دددددد      م    دددددد     حم  دددددد    خدددددد را حم    دددددد   ي دددددد  ي  دددددد     ي  ددددددي   يبة

حميدددددوم     حم تددددد   م  ددددد  ي حل  ددددد ح  حميدددددوم  حمدددددد ل  عددددد  لبددددد ا حميد  ددددد    ل ددددد   ددددد  

مدددددد  ح دددددد   حي   ددددددي  رح دددددد   يد    يدددددد  حم يددددددو   حمددددددرف  دددددد  ي ددددددي    عدددددد ا مت د دددددد   

  م    يو ه   تف    د    ح    ي     ي  ل  يا حم   ه حمص  ه

يددددددد  ا بددددددرح حمي ددددددل ح دددددد   حي   ددددددي حم دددددد   حم دددددد بدف مت    دددددد   الهةةةةةةدل مةةةةةة  البحةةةةةة  

 حميد  دددددد  ل    م ومدددددد    ددددددو  حمصددددددول    دددددد  ل دددددد  ي حل  دددددد ح  حميددددددوم  مدددددد    د دددددد  

  و لب ا حميد    ل  حم     يي ي  ل    حي   ي  رح    يد    ي  حم ي

 ددددددي   209بددددد   رح ددددد    ددددد  يت   لدددددا  مدح بددددد  عتددددد  عددددد    المرضةةةةةي ولةةةةةرق البحةةةةة  

يعددددد  و   عددددددحة  وم ددددد    دددددد  دي ددددد    ل ددددد  عددددد  لبددددد ا حميد  ددددد  ل  حم   ددددد   ددددد  حم  دددددد  

ط ددددددل  دددددد   حم  ددددددي   خددددددر حم دددددد ري  حم د دددددد     2019حمدددددد  يددددددد يد  2017 دددددد     يددددددد يد 

  ددددددوا حمد دددددد   م دددددد   دددددد   ل دددددد       دددددد ا طدددددد   حععدددددددحة حم دددددد  يعدددددد     د دددددد  حم د

، ذدددددا حميددددد ث    دددددي حم    ددددد  حميوم ددددد    م ومددددد    دددددو   ددددددي ، ذدددددا  خدددددر حم   م ددددد  حم   ددددد 

  ددددددد ح  حم دددددددي حع  ددددددد   ددددددد   ل ددددددد     دددددددو  ح 3 دددددددا 200حمصدددددددول   طددددددد   ح   ي ددددددد    

 دددددددد     دددددددد   حي حم ومدددددددد    ددددددددو  ،  دددددددد ل مدددددددد حر حم    دددددددد ،     عبددددددددت  حم   حميد  دددددددد  ل 

  دددددد  ل     دددددد   حي حم ومدددددد    ددددددو  حمصددددددول   ،  عدددددد  بمددددددل حميدددددد ث  دددددد    ددددددي حميدحمصددددددول  

، حمطددددددو  ل    م دددددد ، ط ددددددا حم دددددد   ح دددددددا  ل دددددد    ط ددددددا حميد  دددددد  ل  حم تدددددد عدددددد   ديدددددد  حم

حم تددددد  م دددددد     دددددد  حميدددددو   حخددددد  حميد  ددددد  ل ،   ددددد ا  ح يددددد  ح  دددددد ث  دددددد     دددددد  حميدددددو  
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 حخددددد  حميد  ددددد  ل ، ذدددددا ي دددددوي حم ددددددي    ميددددد ث  ددددد    ددددد ا حخ يددددد ر بر   حم ددددد     ل ددددد  ته، 

  دددددد ا ي  دددددد  حميددددددو  حم  ي  دددددد   عدددددد  حم يددددددو ، ح دددددد   حي   ددددددي  رح دددددد   يد    يدددددد  حم يددددددو  

ميدددددو   ذدددددد ث بر   ح  يددددد ة حم    ددددد   ل ددددد     عددددد   حل  ددددد ح  حميدددددوم     ددددد ا  عددددد   لددددد    ح

م ددددد   ددددددي   لدددددا ل  ددددد ا حم د ددددد   دددددد ث عتددددد   عددددد   حل  ددددد ح  حميدددددوم  حمددددد     دددددوع    

حع مددددد  لعددددد     دددددد  ح  ددددد ح     ددددددد  حميدددددو   حعخددددددد  للعددددد    ذددددددا    ر ددددد  حل دددددد  لل  

 . ي  حم     ل   ت       حم   وع          حي حلخ ي رح  حلطص

 دددددددي  113 دددددددي  حم   وعدددددد  حع مدددددد   209حط ددددددو  حم رح دددددد  عتدددددد   نتةةةةةةاحث البحةةةةةة  

( % 9 45 ددددددددي  ) 96%( يعددددددد  و   ددددددد  حل  ددددددد ح  حميدددددددوم   حم   وعددددددد  حم    ددددددد   1 54)

 64    و دددددد   ع دددددد ر حم د دددددد   دددددد  حم   وعدددددد  حع مدددددد  ل يعدددددد  و   ددددددد  حل  دددددد ح  حميددددددوم 

ي    و دددددد     ددددددوا   دددددد   طدددددد   عدددددد  66عدددددد ي    و دددددد   ع دددددد ربا  دددددد  حم   وعدددددد  حم    دددددد  

 دددددددددد  حم   ددددددددددوع    حل مدددددددددد   حم    دددددددددد  عتدددددددددد  حم دل دددددددددد    31 20   18 19حلعدددددددددددحة 

 ددددددا    و دددددد   ح يدددددد  ح  ددددددد ث  ددددددد    64 41   81 41  و دددددد   ددددددو   ددددددد     ددددددد  حميددددددو  

 ددددددددد  حم   دددددددددوع    حل مدددددددددد  ˚  86 36  ˚  36 34  دددددددددد  حميدددددددددو   حخددددددددد  حميد  دددددددددد  ل  

 ددددددا    و دددددد   77 6 ددددددا    85 4 حر حم    دددددد   حم    دددددد  عتدددددد  حم دل دددددد     و دددددد   دددددد ل مدددددد

مددددددا  دددددد   88 33مددددددا    11 30    عبددددددت  حم    دددددد     دددددد   حي حم ومدددددد    ددددددو  حمصددددددول   

     ̸  ددددددد  56 10حم   دددددددوع    حل مددددددد   حم        و ددددددد    ددددددد ا حخ يددددددد ر بر   حم ددددددد    

   ددددد  حم   دددددوع    حل مددددد   حم    ددددد  عتددددد  حم دل     عددددد  ع ددددد  حم رح ددددد   ̸  ددددد  64 13

  ددددددد ح  حم دددددددي ي   ليددددددد    مدددددددو    يددددددد   ح ددددددد د  م   ل ددددددد   حي ح ددددددد  ل   دددددددو  ححلإطصددددددد 

،  ددددددد     ددددددد  حميددددددو   حخدددددد  حميد  دددددد  ل ،   دددددد ا  ح يدددددد  ح  ددددددد ث حع  دددددد   دددددد  حميد  دددددد  ل 

    ل م حر حم        حخ ي ر بر   حم     مت دي       ح    دف حميو 

،   ددددددد ا يد  ددددددد  ل   حمح ددددددد   حي ح ددددددد  ل   دددددددو  ح  ددددددد ح  حم دددددددي حع  ددددددد   ددددددد الاسةةةةةةةت تا  

،  دددددد ل مدددددد حر حم    دددددد    حخ يدددددد ر  ددددددد     ددددددد  حميددددددو   حخدددددد  حميد  دددددد  ل  ح يدددددد  ح  ددددددد ث 

بر   حم ددددددد    مت ديددددددد      ددددددد ح    ددددددددف حميدددددددو  بدددددددو  دي ددددددده  ع مددددددده  ي  ددددددد  ح ددددددد   ح ه 

 م    ي ح   ح    د  حميو  حمد ل  ع  لب ا حميد    ل  حم     


