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ABSTRACT 
 
Objectives: to study the relationship between prostate specific antigen and 
Qmax of uroflowmetry in patients over fifty years old who are suspected to 
have benign prostatic hyperplasia. This study was not done before as no one 
studied the relationship between these two items. 
 
Methods: our study was a prospective study conducted upon one hundred 
male patients, all of them above the age of fifty. Between February 2008 and 
February 2009, the patients under the study were attending outpatient clinic 
in Kasr El Aini Cairo University hospital complaining of lower urinary tract 
symptoms either irritative, obstructive or both. History was taken from all 
patients; all patients were examined by DRE and abdominal examination.  
We performed pelvic ultrasonography, serum PSA estimation and 
uroflowmetry to all patients. We calculated the volume of residual urine for 
all patients by pelvic ultrasonography. We performed TRUS and biopsy for 
patients with PSA more than 4 ng/ml.    
 
Results: after collecting all these data from the one hundred patients, we 
correlated all data to find any significant correlations. Correlation was done 
between the age of the one hundred patients, their prostate size,volume of 
residual urine, Qmax of uroflowmetry and serum PSA value. The serum 
PSA level increased with an increase in the volume of residual urine. 
Furthermore, the serum PSA level increased with the age of the patient. The 
volume of residual urine increased with larger prostate sizes. Qmax of 
uroflowmetry negatively correlated with prostate size. 
 
Conclusion: there was no significant relation between serum PSA level and 
Qmax of uroflwmetry in patients with lower urinary tract symptoms. 
  
Keywords: BPH-PSA- uroflowmetry- postvoiding residual urine- prostate 
volume 
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INTRODUCTION 

           Benign prostatic hyperplasia (BPH) is common in older men and 

is the most frequent cause of bladder outlet obstruction (BOO) (Barry et 

al., 1992). Furthermore, BPH is a disease with significant impact on 

quality of life, primarily by producing bothersome lower urinary tract 

symptoms (LUTS). About 25% of men over 40 years of age have LUTS 

and the prevalence of BPH was estimated to be 14% in men between 40- 

50 years, 25% between 50-60 years and 43% between 60-70 years 

(Garraway et al., 1993), mean total prostate volume increase with age 

(Fig.1), ( Roehrborn et al ., 2001). 
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Fig. (1): Mean total prostate volume by decade of life  

(Roehrborn et al., 2001) 
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However, the symptoms commonly associated with BPH are not 

unique to BPH and may be produced by other etiologies such as stricture 

urethra present in the same age population. The voiding and storage 

symptoms of BPH are thought to be due to obstruction of bladder outlet 

by the enlarging prostate. Nevertheless, it is known that not all patients 

suffering from LUTS actually have bladder outlet obstruction. This is 

especially important since most treatments for BPH are directed at 

relieving or reducing obstruction (Nitti et al., 1999). The severity of 

LUTS does not correlate well with factors such as prostate size, residual 

urine and urodynamic findings (Hines, 1996). Enlargement of the 

transition zone and middle lobe of the prostate are the two main gross 

morphological changes occurring in benign prostatic hyperplasia. The 

degree of middle lobe enlargement has long been known in the 

experience of urologists to be an important factor influencing the degree 

of obstruction due to BPH. Assessment of prostate size by digital rectal 

examination (DRE) in the outpatient setting is inaccurate (Meyhoff et al., 

1981) and because prostate size was traditionally thought not to be 

related to symptom severity or to the degree of bladder outlet obstruction, 

little attention has been paid to prostate volume estimation in the 

evaluation of BOO. However prostate size assessed by examination 

under anesthesia and cystourethroscopy was shown to correlate to 

urodynamic parameters of BOO (Bruskewitz et al., 1999).  

Furthermore, transrectal ultrasound (TRUS) is used  to measure 

prostate volume and found that total prostate volume and in particular the 

volume of the central part of the prostate is correlated to the presence of 

BOO (Roehrborn et al., 1986). Given the central role of LUTS, it is 

important to establish tools for better assessment of patients with LUTS 
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and follow them over time to determine the progression of the disease, 

the timing and the efficacy of the intervention using different therapeutic 

modalities and comparisons among them. 
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Anatomy of the Prostate 

           This gland resembles an inverted compressed cone approximately 

3 cm from apex to base and 3.5 cm across the base. It is firm because of 

dense fibro muscular stroma in which complex glands are buried, and 

which is continuous with the smooth muscles of the neck of the bladder 

at the base of the prostate.  Peripherally the base of the prostate is 

separated from the bladder by a groove which contains part of the 

prostatic plexus of veins and fat and has the ejaculatory ducts entering it 

posteriorly. Prostate apex projects between the medial borders of two 

levator ani muscles and rests on the superior fascia of the urogenital 

diaphragm which is continuous within the fascial sheath of the prostate. 

The urethra emerges from the prostate immediately anterosuperior to the 

apex. The two inferolateral surfaces are highly convex and lie on the 

medial margins of the levator ani muscles (Levator prostate) which clasp 

the lowest part of the prostate between them. The two inferolateral 

surfaces meet in a rounded anterior surface which is separated from the 

lower part of the symphsis pubis by some fatty areolar tissues (McNeal, 

1981) (Fig. 2). 
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Fig. (2): Anatomy of the prostate gland adapted from textbook of BPH 1996 

 

The posterior surface of the prostate is nearly flat, and is separated 

from the lower part of the rectum only by the thickened part of its fascial 

sheath and the rectovesical septum. It is therefore readily felt by a finger 

in the rectum (McNeal, 1981).Together with prostatic anatomic capsule; 

the prostate has another fibrous tissue sheath called the prostatic fascia, 

making a dense and tough membrane which invests the gland.  The 

prostatic sheath is a condensation of pelvic fascia and is continuous with 

the puboprostatic ligament. The prostatic fascia blends inferiorly with the 

fascia on the deep surface of the transversus perneii muscles.   

Posteriorly,   it is incorporated with fused anterior and posterior layers of 

rectovesical pouch to form the dense Denonvilliers fascia which covers 

the seminal vesicles, prostate, and base of the bladder, separating them 

from the rectum.  The prostatic sheath contains a rich plexus of veins 

embedded in it (Hutch et al. 1970), (Fig 3).                                     
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Fig. (3): Section through the male pelvis (Hutch et al. 1970) 

 

Structure of  the prostate: 

        The prostate is partly fibro muscular (30%) and partly glandular 

(70%).  The glandular element is present mainly in the posterolateral 

part, while the fibro muscular element is present mainly in the anterior 

segment.  The fibro muscular stroma condenses to form the prostatic 

capsule proper at the periphery of the gland, and sends prolongations into 

the gland substance (Hutch et al., 1970).  The glandular element is 

recently divided into 3 zones, the peripheral, the central and the transition 

zones.  
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Central zone: 

         This is nearly a wedge with its apex at the verumontanum, 

comprising 25% of the glandular mass. The duct orifices are clustered 

around the ejaculatory orifices on the apex of the verumontanum. The 

central zone ducts radiate mainly proximally, closely following the 

course of the ejaculatory ducts (Mc Neal, 1981). 

Peripheral zone:  

         This zone comprises about 75% of the glandular mass. This zone is 

represented by the distal sector of the glandular disc in the coronal plane 

that follows the distal urethral segment. It encloses the central zone in its 

upper anterior aspect above the verumontanum. The peripheral zone can 

be represented by a distal row of ducts radiating laterally from the lateral 

recesses of the urethral wall, along the distal urethral segment (McNeal, 

1981).  

Transition zone:  

         This zone represents only about 5% of the glandular mass. It can be 

visualized in the oblique coronal plane as a small area surrounding the 

preprostatic sphincter which is the cylindrical smooth muscle 

surrounding the urethra from the base of the verumontanum to the 

bladder neck. The ducts of the transition zone exit laterally from the 

urethra at the distal border of preprostatic sphincter. They spread laterally 

and direct towards the bladder neck. Some scattered periurethral glands 

encased within the preprostatic sphincter arise as tiny ducts which branch 

from the lateral recess of proximal urethra. These periurethral glands 

together with the transition zone are the exclusive sites of benign 


