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Objectives: To evaluate the impact of the
prostatic-urethral angulation (PUA) on the

treatment efficacy of selective alpha-1A receptor blocker in
male patients with lower urinary tract symptoms secondary
to benign prostatic hyperplasia (LUTS/BPH).
Materials and methods: A total of 80 patients with LUTS/BPH
and with mean age 53.3 ± 6.3 (range 47-70) were included in
our prospective comparative study. The patients were classi-
fied into 2 groups as a consecutive cases 40 in each one
depending on the PUA either ≤ 35˚ (group A) or > 35˚ (group
B). PUA and different prostatic parameters were measured
using transrectal ultrasound. Prostate-specific antigen (PSA),
the International Prostate Symptom Score and quality of life
score (IPSS/QoL score), maximum flow rate (Qmax), and
postvoid residual (PVR) volume were compared between the
groups. The clinical significance of PUA was evaluated after
8 weeks of medical treatment with tamsulosin hydrochloride
0.4 mg daily.
Results: Baseline evaluation (pre-treatment) for both groups
were comparable to each other with no clinically significant
difference regarding age, PSA, IPSS/QoL score, Qmax and PVR
volume (P-value > 0.05). Comparison of parameters after 8
weeks showed that tamsulosin hydrochloride improved the
total IPSS and all subscores (P < 0.001), QoL (P = 0.001),
Qmax (P = 0.002), and PVR (P = 0.04) in group A (Table 1).
Conclusion: Tamsulosin hydrochloride appears to be less
effective in improving IPSS/Qol score, Qmax and PVR in
patients with lager PUA. The PUA might be a predictor for
the treatment efficacy of α-blockers and more studies are
warranted in the future before the final conclusion.
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Up till now the exact pathophysiology of BPH is still poor-
ly understood and different theories have emerged and
changed over the past years. Some studies reported that
the prostate volume does not correlate with the clinical
LUTS and/or the degree of bladder outlet obstruction
(BOO) (2, 3), and other studies discussed several anatom-
ical factors that may explain the clinical effect of BPH such
as intravesical prostatic protrusion (IPP), transition zone
volume (TZV), transition zone index (TZI) and presumed
circle area ratio (4-9).
Recently, Cho et al. introduced the term prostatic-urethral
angulation (PUA) as a new measurement that could be a
causal factor for BPH (10), and in their subsequent pre-
liminary clinical study using the fluid dynamic model,
they reported that the urinary flow rate decreased by more
than 27% as the PUA increased from 35° to 90° (11).
Patients with PUA ≥ 35° had larger prostate volume and
higher BOO index, in comparison with those who had
PUA < 35° (12). Further studies showed that the PUA is
significantly associated with maximum flow rate (Qmax)
and voiding symptom scores in men with LUTS (13-14). 
In terms of medical therapy for BPH several drugs are
widely distributed in the market and selective α1-block-
er is the recommended treatment (15). Tamsulosin
hydrochloride is a highly selective α1A-blocker that is
currently used and proved to be effective and safe in
treatment of symptomatic BPH alone or in combination
with other drugs (16). 
The effect of PUA on the treatment outcome of tamsu-
losin hydrochloride on men with LUTS was first evaluat-
ed and PUA was inversely correlated with changes in
Qmax and symptoms score after treatment (17). 
The aim of the present study is to evaluate the clinical
outcome of medical treatment (by selective α1A-blocker)
on male patients presented with LUTS/BPH and its cor-
relation to the degree of PUA.

PATIENTS AND METHODS
This prospective comparative study was conducted at
our outpatient clinic of the Urology Department in the
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is one of the most
common health problems affecting the aging males. It
affects more than 200 million males globally (1). Lower
urinary tract symptoms (LUTS) secondary to BPH
(LUTS/BPH) are bothersome symptoms which have a
negative impact on men's quality of life (QoL).
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period between October 2012 and October 2014. The
study was approved from our ethical committee and an
informed consent was taken from all patients before the
start of the study.
We included male patients aged ≥ 40 years and < 70
years who presented with LUTS/BPH for at least 6
months and who did not receive any medical treatment
for BPH before. We excluded patients with suspicious
hypersensitivity to alpha blockers, a disease causing
LUTS such as (urinary calculi, urethral stricture, urinary
tract infection, primary renal disease, neurogenic blad-
der, prostatitis), associated co-morbidities such as
uncontrolled diabetes mellitus, a history of bladder or
prostate carcinoma, previous lower urinary tract surgery,
renal impairment, serum PSA ≥ 4 ng/ml and a post-void
residual (PVR) urine volume > 150 ml.
All patients were evaluated through detailed history, full
physical examination including digital rectal examina-
tion and neurological examination. The International
Prostate Symptom Score and quality of life score
(IPSS/QoL score) were estimated for each patient and
IPSS score was subdivided according to storage symp-
toms subscore and voiding symptoms subscore.
Laboratory investigations included urine analysis, fasting
blood glucose level, serum creatinine and serum
prostate-specific antigen (PSA). 
All patients underwent transrectal ultrasound by the
same radiologist to assess the degree of PUA and total
prostate volume (TPV). We used GeVoluson E8 ultra-
sound machine (8 MHz, General Electric Company, USA),
the patient was placed in right sided raised position and
anal dilatation was done before insertion of the rectal
probe. We acquired B-mode picture to locate the longi-
tudinal section for the prostate and choose the generic
angle and caliber lists (from the keyboard of the appara-
tus). A line was drawn passing longitudinally through
the proximal part of prostatic urethra and another line
passing longitudinally through the distal part of prostat-
ic urethra. The angle between the two lines represents
the PUA (Figure 1). The TPV was determined by meas-
uring the length, height, and width of the whole prostate
in both transverse and axial sections using the formula

(length × width × height × 0.52).  Uroflowmetry was per-
formed for all patients (at least 2 voids with minimum
voided volume = 150 ml), PVR urine was measured
using bladder scan after micturition using the formula
(length × width × height × 0.7).
Patients were classified into two groups as consecutive
cases according to the PUA: group A (patients with PUA
≤ 35º) and group B (patient with PUA > 35º). The PUA
cutoff value in previous studies was 35˚; at this angle a
significant difference in clinical symptoms and urody-
namics parameters in patients and healthy men were
found. Subsequently, we classified our patients into 2
categories (PUA ≤ 35º and PUA > 35º) based on these
studies (11-12).
All patients received medical treatment in the form of
tamsulosin hydrochloride 0.4 mg once daily for 8 weeks.
The clinical significance of PUA was evaluated subjec-
tively by measuring the IPSS/QoL score and objectively
by measuring uroflowmetry parameters (Qmax and PVR
volume). 
Statistical analysis was performed using SPSS®17. Data are
shown as the mean ± SD unless otherwise specified. The
Student t and paired sample t tests were used for compar-
ison between groups and in the same group, respectively.
Statistical significance was considered at p < 0.05.

RESULTS
Eighty patients were included in our study, 40 in each
group. Two patients were excluded as they were lost dur-
ing follow-up (1 patient in each group). Patients mean
age was 53.3 ± 6.3 (range 47-70). Mean IPSS score, QoL
score; Qmax, PVR and TPV for all patients were 16.8 ±
2.5, 3.43 ± 0.9, 9.9 ± 1.5, 62.4 ± 12.2 and 57.3 ± 11.9
respectively. 
Baseline evaluation data (pre-treatment) for both groups
were comparable to each other with no clinically signifi-
cant difference regarding age, PSA, IPSS/QoL score,
uroflometry and IPP (P-value > 0.05). On the contrary,
patients in group A had a smaller prostate than those in
group B with mean TPV 49.54 ± 9.03 and TZV 11.6 ±
1.4 (p-value = 0.001 and 0.001, respectively) (Table 1). 

Figure 1. 
Ultrasound image used in measurement for PUA in two patients of both groups (Lt. Photo: PUA = 32.3º, Rt. Photo: PUA = 44.4º).
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After 8 weeks of follow-up of medication with tamsu-
losin hydrochloride there was a significant improvement
in IPSS/QoL score, Qmax and PVR urine in group A (p-
value = 0.001, 0.001, 0.002 and 0.04 respectively). On
the other hand, there was no significant improvement in
the above mentioned parameters in group B (Table 2).
On comparison between both groups there was a statis-
tically significant improvement in group A in IPSS/QoL
score, Qmax and PVR volume compared to group B (p-
value = 0.001, 0.03, 0.01, 0.05 and 0.002, respectively)
(Table 2).
There were no moderate or severe side effects in either
group lead to discontinuation of medical treatment. In
our study, the most common adverse event was dizziness
in 7.6 % of patients (3 in each group), while the abnor-
mal ejaculation rates were 5.1% in group A and 7.7% in
group B.

DISCUSSION
Several anatomical factors of the prostate other that its
volume were studied in the past years to assess its impact
on the clinical symptoms progression such as IPP, TZI,

TZV and presumed circle area ratio (2-9). )Another
recent anatomical factor was introduced by Cho et al. and
it might play a role in the pathogenesis of PBH is the
PUA. The prostatic urethra is a bent tube and by apply-
ing the concept of fluid dynamics to the micturition
process in the prostatic urethra, they hypothesized that
some energy loss could occur during this process and
hence decreasing the velocity of urine. In addition, they
suggested that this energy loss increased proportionally
as the PUA increased and Qmax decreased by more than
27% as the PUA increased from 35° to 90° (10-11). 
The present study is the first prospective comparative
study that addresses the importance of the PUA as a pre-
dictor of the clinical status and treatment outcome in
patients with LUTS/BPH who received selective α1A-
blockers. As we know α-blockers help to treat BPH by
relaxation of the smooth-muscle tissue in the bladder
neck and the prostate, which facilitate urinary outflow
from the bladder more easily. We chose tamsulosin
hydrochloride in our study because it is a highly selective
α1A-blocker, safe and has long-term treatment efficacy
(15, 16, 18).
In the present study, baseline age, PSA, IPP, uroflowme-
try, IPSS/QoL score did not differ significantly between
the two groups. However, TPV and TZV did differ signif-
icantly between the groups at baseline (P < 0.05). TPV
and TZV were higher in patients with PUA > 35º com-
pared to those with lower PUA and these findings were
in accordance to Ku et al. who showed that patients with
PUA > 35 have higher prostate volume than those with
PUA ≤ 35 (12). 
Our study showed no significant difference in Qmax val-
ues in the two groups of patients (p-value = 0.45) (Table
1). In contrast to our findings, the urinary flow rate was
found inversely associated with the PUA (11), and a larg-
er PUA was associated with a lower urinary flow rate
(14). On the other hand, no significant difference in
Qmax values between patients with PUA more or less 35˚
was reported (12). The reason for this difference between
our study and others may be the selection of our
patients. In fact we excluded all patients with insignifi-
cant symptoms related to their enlarged prostate.
Consequently, the pre-treatment symptoms and related
objective signs are expected to be matching. In contrary,
Cho et al. (11) did not choose their patients on such

Group A Group B P-value
Mean ± SD Mean ± SD

PUA˚ ≤ 35º > 35º ---
Patients number 40 40 ---
Age (yr) 55.41 ± 9.03 58.23 ± 6.37 0.78
PSA (ng/ml) 2.4 ± 1.13 2.4 ± 1.39 0.83
Prostatic measurements: 
- TPV (cm3) 49.54 ± 9.03 62.32 ± 11.99 0.001
- IPP (mm) 3.5 ± 1.1 3.7 ± 0.8 0.19
- TZV (cm3) 11.6 ± 1.4 19.5 ± 1.3 0.001

Uroflometry data:
Qmax (ml/s) 9.75 ± 1.34 10.37 ± 1.43 0.45
PVR (ml) 69.66 ± 10.49 66.12±11.76 0.09
Voided volume (ml) 185.9 ± 11.5 198.72±17.51 0.43

Overall IPSS score: 17.95 ± 3.61 15.54 ± 3.53 0.68
- Voiding symptoms 7.84 ± 2.2 6.88 ± 1.72 0.06
- Storage symptoms 8.48 ± 2.33 7.35 ± 1.64 0.13
- Bother score (QoL)  3.1 ± 1.79 3.37 ± 0.96 0.09

Group A Group B
Mean ± SD Mean ± SD

Subjective/objective Baseline After treatment P-value Baseline After treatment P-value Post-treatment
parameters P-value
Total IPSS score: 17.95 ± 3.61 11.85 ± 2.43 0.000 15.54 ± 3.53 14.34 ± 3.71 0.9 0.001

- Voiding symptoms 7.84 ± 2.2 5.93 ± 2.12 0.001 6.88 ± 1.72 6.10 ± 1.43 0.27 0.03
- Storage symptoms 8.48 ± 2.33 5.95 ± 1.89 0.001 7.35 ± 1.64 5.53 ± 1.79 0.03 0.01
- QoL score 3.17 ± 1.79 1.97 ± 1.82 0.0011 3.37 ± 0.96 3.12 ± 1.20 0.42 0.006

Uroflometry:
Qmax (ml/s) 9.75 ± 1.34 12.95 ± 1.72 0.002 10.37 ± 1.43 11.10 ± 1.56 0.06 0.05
PVR (ml) 69.66 ± 10.49 58.98 ± 12.64 0.04 66.12 ± 11.76 61.12 ± 12.63 0.32 0.002

Table 1. 
Patients characteristics (pretreatment data) in both groups.

Table 2. 
Intragroup and intergroup comparisons of subjective (IPSS score) and objective (uroflometry) parameters after 2 months 
of treatment with tamsulosin hydrochloride.
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basis, that is symptomatic patients who require treat-
ment. In their study the patients were healthy men with
no evidence of BOO (patients age 50 to 59 years with
prostate volume 30 ml and Qmax 15 ml/s). Moreover, the
large number of patients in these studies may help to
make clear explanations. After 2 months of medical treat-
ment, a significant improvement in Qmax and PVR urine
was found in group A (p-value = 0.000 and 0.04), while
no improvement was present in group B (p-value = 0.9
and 0.32) (Table 2). More recently, it was found that the
improvement in Qmax values from baseline after 3
months of tamsulosin therapy was poor in patients with
higher PUA, and this is evident in our study (17). 
It is well known to us that the IPSS/Qol score is an essen-
tial subjective tool for assessing symptoms severity and
disease-specific QoL when determining treatment strate-
gies and evaluating treatment outcome in men with
LUTS/BPH (19). We utilized the IPSS/QoL score in the
subjective evaluation of medical treatment outcome in
our patients. At baseline evaluation (pre-treatment), no
difference in the IPSS/QoL score was found between both
groups (P-value = 0.68 and 0.09 respectively) (Table 1).
These findings are similar and agree with previous reports
(12-13). At 2 months of follow-up our study showed a
statistically significant improvement in the IPSS/QoL
scores in group A compared to group B (P-value = 0.0005
and < 0.000 respectively) (Table 2). This can be explained
by the presence of significant mechanical factors for
obstruction among patients in group B (PUA > 35). In
presence of this factor it would be expected no response
to alpha blocker drugs that usually affect the dynamic
part of the obstruction. Our findings were similar to those
of Hou et al. who investigated the association of the PUA
and the severity of LUTS on the aging male. They also
evaluated the PUA effect on tamsulosin hydrochloride
therapy: after 3 months of medical treatment they found
that the PUA had an extremely strong correlation with
IPSS score and was inversely correlated with changes in
the IPSS score after tamsulosin treatment (17). 
To our knowledge, the prostatic urethra passes through
the prostate from its base to its apex and this lead to for-
mation of an anterior angle of 35° proximal to the veru
montanum, this angle divides the urethra into proximal
and distal regions (20). In men with nodular hyperplasia
the angle tends to be > 35°, however, it could be also
increased in men without nodular hyperplasia, as found
during cystoscopic examination; an increased PUA,
results in a higher bladder neck without lateral or medi-
an lobe enlargement which is suggested as a clinically
significant causal factor of male LUTS (10-11).
Looking at measurement of the prostatic parameters in
our patients, the TPV and TZV were higher in patients
with PUA > 35˚ and the IPP was similar with no signifi-
cant difference between both groups. In fact several stud-
ies reported that the prostate volume does not correlate
with the clinical LUTS and/or the degree of BOO (2, 3);
in addition the mean IPP of our patients was small 3.6 ±
1.1 mm, while Keqin et al. used an IPP cutoff value of 10
mm for better classification of BOO in patients and cor-
relation with clinical symptoms (21). Therefore, it is
clearly evident that the PUA is an important prostatic
measurement and it might be a predictor of treatment

efficacy of α-blockers in men with LUTS/BPH. Medical
treatment use for treating symptomatic BPH patients may
result in a delay in the surgical intervention decision.
Consequently, patients usually become older, may
become unfit for surgery, and may have advanced dis-
ease; this may result in unfavorable outcomes and more
postoperative morbidities and complications. Also, delay
in surgical treatment results in more serious and compli-
cated resection (22-23). For this reasons, a predictive
factor to those patients who will fail medical treatment in
the future can guide us to spend less money as well as to
avoid possible complications for such patients that can
treated earlier by definitive surgery rather than remaim
on medications for some time before going to surgery.
The result of our study revealed that patients with high-
er PUA > 35˚ showed a poor response to 0.4 mg tamsu-
losin hydrochloride in both subjective and objective
parameters than those with PUA ≤ 35˚. In another recent
study, authors reported that patients with PUA < 48.3°,
did not require transurethral resection of the prostate
(TURP) within 1 year of medical treatment. While, 19
patients of those with PUA > 48.3° finally received TURP
within 1 year due to lower tamsulosin hydrochloride effi-
cacy (17).  
There are some limitations in our study as the small
number of patients each group, the short term follow-up
and the selection bias for patients during classification in
groups based on previous cutoff values of PUA in other
studies. 
Looking at the objective as well as the subjective data at
the present study, we are suggesting that the PUA may
have an important role in the symptomatology of the
patients with LUTS/BPH. Also, based on the present data
of little response to medical treatment among those
patients with higher PUA > 35, we suggest that patients
with higher PUA should be offered another line of treat-
ment and )informed explaining the expected results.

CONCLUSIONS
In conclusion, this preliminary study suggests that the
PUA appears to be one of the anatomical factors which
has an impact on medical treatment of male patients with
LUTS/BPH and it might be a predictor for the treatment
efficacy of α-blockers. More studies are warranted in the
future before drawing the final conclusion. These studies
should include larger numbers of patients with longer
follow-up periods and should be focused on the PUA
and especially on the method of its measurement and the
relationship to the symptoms as well as its effect on every
available methods of treatment (medical, minimally inva-
sive, or invasive). 
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