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A B S T R A C T

Background: Transurethral resection of the prostate (TURP) is the most common surgical treatment for benign prostatic hyperplasia.
Objectives: The aim of the present study was to compare the conventional bipolar transurethral resection of prostate (TURP) with a modified 
transurethral resection of the prostate (M-TURP) in men with mild to moderate symptoms of benign prostatic hyperplasia.
Patients and Methods: To compare and evaluate the clinical outcomes of M-TURP, a new electrosurgical suggested method, with the standard 
treatment, transurethral resection of prostate (TURP), 200 patients with benign prostatic enlargement causing moderate to severe clinical 
lower urinary symptoms were selected and divided into two equal groups of A and B. Patients of group A underwent M-TURP (incomplete 
bladder neck resection), resecting only from 1 to 11 O'clock position and group B underwent conventional TURP. These patients were evaluated 
between Jun 2008 and April 2011, after excluding 24 patients, finally 176 men were studied, 98 in the conventional monopolar transurethral 
resection of prostate (TURP) group and 78 in the (M-TURP) group. Postoperative follow up to assess the results of the surgeries and the 
complication rates, began from the operation and continued with postoperative visits of the patient at 24 hour after the catheter remove, two 
weeks, three months and finally six months.
Results: The age range of both groups were the same (65-82 years old), preoperative IPSS score in study and control groups were 18 ± 3.3, 17 ± 4.6 
(nonsignificant P value = ns) respectively. The size of prostate gland was 58 ± 3.5 g in study and 78 ± 1.2 g in control (ns) preoperatively. Intra and 
postoperative complications including hematuria (need for transfusion), urine retention (need for catheterization), fever after operation in 
study and control groups were 2.04%, 6.41%, 1.02% and 0.0%, 3.06%, 6.41% respectively. ISI score (stress incontinence score index) were 7 ± 2.5 and 
19 ± 3.6 and UR (urge ratio) were %26 and %70 for study and control groups respectively; P < 0.05. IIEF (international index of erectile function) 
in study group was better than control (23 ± 3.2 vs. 11 ± 1.7), P < 0.05.
Conclusions: The results of this study showed that the support of anterior fibro muscular zone (anterior lobe) of prostate after TUR-P has a 
significant role in postoperative complications, especially in postoperative stress incontinence. So, we strongly recommend to preserve this 
segment of prostate for prevention of incontinence and other intra and postoperative complications.
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Implication for health policy/practice/research/medical education:
The results of this study showed that the support of anterior fibro muscular zone (anterior lobe) of prostate after TUR-P has a signif-
icant role in postoperative complications, especially in postoperative stress incontinence. So, we strongly recommend to preserve 
this segment of prostate for prevention of incontinence and other intra and postoperative complications.
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1. Background
The aetiology of BPH is not completely understood, but 

it seems to be multifactorial and endocrine controlled. 
Androgens (testosterone and related hormones) are con-
sidered to play a permissive role in BPH by most experts. 
DHT is produced from testosterone by 5α-reductase type 
2 in prostate gland. The both stromal and epithelial ele-
ments of prostate can give rise to hyperplastic tissues 
and cause BPH related symptoms.

BPH is the fourth diagnosis in men over 50 years old (1). 
BPH ranks about the seventh for costs, when looking at 
one-year disease-specific medical costs in men over 50 
years old (2). Half of all men have BPH identifiable histo-
logical at the age of 60, and by 85, the prevalence is about 
90%. In the USA about 25% of men would be treated for 
BPH by age 80 years old.

The main aim of LUTs treatment related to BPH should 
relieve symptoms and qualify the life style of these pa-
tients and also prevent progression of disease and the de-
velopment of complications. The beneficial effects need 
to be balanced against the potential side effects of treat-
ment.

Indications for surgery have changed widely over the 
time, and in the current era they are much more conser-
vative than 10 to 20 years ago. Certain absolute or near 
absolute indications exist like refractory or repeated 
urinary retention that 12.5 percent of patients with BPH 
had experienced an acute urinary retention (AUR) event, 
from them 7.2 percent had undergone prostate surgery. 
The average cost of an AUR event was $369 and surgery 
was $5,699 (3).

The other Indications for surgical prostatectomy are ob-
structive uropathy due to BPH, recurrent gross hematu-
ria, recurrent or persistent UTI due to BPH, Bladder stone, 
significant residual volume, overflow incontinence, and 
large bladder diverticula due to BPH.

Without a main indication, or combinations of those 
aforementioned, the bothersome nature of the symp-
toms and low quality of life is usually what compels the 
patient to search for treatment, or the physician to sug-
gest treatment. Abnormal urodynamic results may also 
have a role as well.

More than 300,000 prostatectomies are performed 
each year (mostly transurethral resection of the prostate, 
TURP). After cataract surgery the TURP is the second most 
common surgical procedure, at a cost about $2 billion 
per year.

Transurethral resection of prostate (TURP) is currently 
the gold standard for surgical treatment of benign pros-
tatic hyperplasia (BPH), as this procedure results in the 
best improvement in symptoms and urine flow rate (4). 
Nevertheless, the TURP have some complications. Me-
bust et al. reported an 18% morbidity rate after TURP and 
a meta-analysis by the BPH guideline panel showed that 
the morbidity rate associated with TURP ranges from 7% 
to 43% (5). This has led to the creation of new alternative 

methods of treatment for BPH for reducing complica-
tions, morbidity, hospital stay and cost.

We have seen major changes and developments in the 
TURP technique in the last decade which has had great 
impact on the incidence of intra- and postoperative 
complications. According to the European society of uro-
technology, we concentrated on actual TURP practices, to 
qualify and update the status, technical advancement of 
TURP, prevention, and management of complications (6).

Recent TURP technique developments in Germany 
by Mauermayer (7), Hartung and May (8) have gained 
popularity. TURP is traditionally divided into four steps: 
midlobe resection, paracollicular resection, resection of 
lateral lobes and ventral parts, and apical resection. From 
these recent developments are suprapubic trocar sys-
tems (9) and continuous-flow resectoscopes (10), which 
both have improved irrigation pressure. Another main 
development in this field was video-assisted resection (11).

Despite these improvements in surgical techniques and 
specialized anesthesiology, a perioperative mortality rate 
of 0.2% and a delayed mortality due to cardiovascular dis-
eases are still a significant risk factor (12).

2. Objectives
The aim of the present study was to compare the con-

ventional bipolar transurethral resection of prostate 
(TURP) with a modified transurethral resection of the 
prostate (M-TURP) in men with mild to moderate symp-
toms of benign prostatic hyperplasia.

3. Patients and Methods
The study was conducted at the Department of Urology, 

hospital Bahonar Kerman, Iran over a period of Three 
years (2008 - 2011). A total of 200 patients, with mild to 
moderate lower urinary tract symptoms due to benign 
prostatic hyperplasia were recruited. Informed consent 
was given from each patient. They were randomised 
blindly into two groups of one hundred patients. One 
group (A) underwent M-TURP, while the other one (B) un-
derwent the standard TURP.

Patients with bleeding disorders, diabetes mellitus, 
cardiac failure, neurological disorders, renal function 
impairment, liver disorders, vesical calculi, urethral stric-
tures, carcinoma prostate or prostate larger than 100 gm 
were excluded from the study (n = 24).

A detailed history was taken and a thorough examina-
tion was performed. It provided necessary information 
about patients’ symptoms and their condition. All pa-
tients had urine analysis, and urine cultures were also 
performed in case of any sing of infection. Complete 
blood count, electrolytes, creatinine, urea, sugar, clot-
ting and bleeding time, and postoperative serum sodium 
were measured. Also ultrasonography, plain X-Ray (K.U.B 
= kidney. ureter .bladder), and ECG (electrocardiography) 
were performed.
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Spinal or epidural anaesthesia was used. Preoperatively 
at the time of induction, prophylactic antibiotic was ad-
ministered. During the TURP, the standard technique was 
followed using 24Fr size resectoscope (Karl Storz) with 
cutting loop and 30 degrees telescope. The resection was 
performed till the prostatic capsule, in whole circular 
from 12 O’clock  to 12 O’clock , through the bladder neck 
till the verumontanum. Except in M-TURP procedure we 
resected the prostate tissue from 1 O’clock to 11 O’clock 
(with preserving the anterior segment "11 to 1").

In both procedures we used 1.5% glycine for irrigation 
purpose. Peri- operatively, pulse and B.P (blood pressure) 
were recorded every 15 minutes. Development of any oth-
er symptoms during the operation was also noted. 22 Fr 
three-way Foley’s urethral catheter was inserted after the 
operation, 0.9% saline was used for postoperative blad-
der irrigation. In group A, the urethral catheter was re-
moved after 24 hours, while group B had their catheters 
removed after 72 hours.

Twenty four hours after removal of the catheter, symp-
tom scoring was performed and note made of any com-
plication, if present in this period. At this stage, the 
patients were discharged with instructions to visit the 
department at 2 weeks, 3 months and finally 6 months. 
Symptom scoring (international prostatic symptom 
score/IPSS), post micturating residual volume, uroflowm-
etry, urine examination, bacterial count and assessment 
for late complications were performed on these visits. 
Urethrogram was performed if there was any indication 
to exclude iatrogenic urethral strictures. Also between 3 
to 6 months, all patients of both groups completed IIEF 
and QOL questionnaires and performed the uroflowm-
etry test (Q.max). Comparison of the two modalities was 
performed regarding their safety, efficacy and cost effec-
tiveness (Table 1).

Table 1. Peri and Postoperative Findings Comparison of Both 
Groups

Variables Group A (M-
TURP)

Group B 
(TURP)

P value

Hospital 
stay, h

24.14 ± 7.86 48.2 ± 7.47 < 0.05

Inconti-
nence (ISI-
score)

7 ± 2.5 19 ± 3.6 < 0.05

Hemor-
rhage

1 ± 1.2 5.2 ± 2.2 < 0.01

Infection 
(UTI)

12 (%15.36) 17 (%17.34) 0.454

IPSS-score 5 ± 3.3 4 ± 2.7 0.622

QOL 2 ± 1.5 3 ± 2.7 0.552

PVR, mL 98 ± 4.52 120 ± 3.12 0.212

Q.max, mL 10 ± 1.7 11 ± 2.2 0.118

Hb, g/dL 13.35 ± 1.80 11.52 ± 2.00 0.14

IIEF 18 ± 3.2 10 ± 1.7 0.05

4. Results
The age range of both groups were the same (65-82 years 

old), preoperative IPSS score in study and control groups 
were 18 ± 3.3, 17 ± 4.6 (nonsignificant P value = ns) respec-
tively ,the size of prostate gland preoperatively were 58 
± 3.5 g in study and 78 ± 1.2 g in control (ns), complica-
tions as hematuria (need for transfusion), urine reten-
tion (need for catheterization), fever after the operation 
(need for hospitalization) were 0.5% and 0.75%, 0.25% and 
0.0% in study and control groups respectively. Inconti-
nence ISI-score (stress incontinence score index) were 7 ± 
2.5 and 19 ± 3.6 and UR (Urge Ratio) were %26 and %70 after 
the operation for study and control groups respectively, P 
< 0.05 , P < 0.05; IIEF (International Index of Erectile Func-
tion) in study group was better than control (11 ± 1.7 vs. 18 
± 3.2), P < 0.05 (Table 1 and 2).

Table 2. Preoperative Data of Both Groups

Variables Group A (M-TURP) Group B (TURP)

Mean Age, y 64.14 ± 7.86 67.2 ± 7.47

Prostate Mean 
Weight, g

58 ± 3.5 78 ± 1.2

Pre-op Serum 
PSA, ng/mL

6.1 ± 1.2 5.2 ± 2.2

Pre-op Serum 
Sodium, mEq/L

139.8 ± 3.50 140.15 ± 2.3

IPSS-score 18 ± 3.3 17 ± 4.6

QOL 4.5 ± 1.2 4.45 ± 0.87

PVR, mL 98 ± 4.52 120 ± 3.12

Qmax, mL 4.8 ± 1.7 5.2 ± 2.5

Hb, g/dL 12.35 ± 1.80 12.52 ± 2.00

5. Discussion
The popularity of TURP was cultivated by reported 

symptomatic and functional improvements repeatedly 
documented in clinical trials. Although, transurethral 
resection of the prostate (TURP) has long been regarded 
as the gold standard treatment for benign prostatic hy-
perplasia (BPH). However, TURP has also been associated 
with well-documented, significant peri- and postopera-
tive risks (1-3). However TURP remains a standard method 
versus other methods of BPH treatment.

Since to date many other treatments have been offered 
as alternatives to TURP. Most have not approached TURP 
with respect to durability or efficacy, although morbid-
ity is often improved. In men with larger prostates, the 
alternatives are even more limited. The characteristics 
of the M-TURP determine its versatility and provide an 
endoscopic alternative to both regularly TURP and open 
prostatectomy when used for enucleation.

In our study, M-TURP procedure by leaving the anterior 
segment of prostate was superior regarding periopera-
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tive morbidity, with reduced bladder irrigation and cath-
eter times and reduced hospital stay.

Better quality of life in this study may be related to 
have fewer complications than controls, although this 
difference is not significant and this may be due to our 
small samples. As previous studies have shown this type 
of complications cause depression and reduce quality of 
life.

The goal of this study was to present M-TURP procedure 
benefits compared to TURP, so according to our findings 
in current study M-TURP procedure can be a valid alterna-
tive in medium size BPH by leaving the anterior segment 
of prostate (< 100g), while other advanced methods as 
laser techniques in medium-sized prostate have no ad-
vantages over TURP (13-15). Though there is potentially no 
limit to the size of a prostate that can be treated with la-
ser techniques as Holmium laser enucleation of the pros-
tate (HOLEP) (16).

The results of this study showed that the support of 
anterior fibro muscular zone (anterior lobe) of prostate 
after TUR-P has significant role in postoperative compli-
cations, especially in postoperative stress incontinence. 
So, we strongly recommend to preserve this segment of 
prostate for prevention of incontinence and other intra 
and postoperative complications.

Acknowledgements
We would like to thank Dr. Mojgan Mohammadi for her 

help in the preparation of this paper.

Authors’ Contribution
None declared.

Financial Disclosure
Authors did not receive any financial support.

Funding/Support
This study is not supported by any funding.

References
1.       Issa MM, Fenter TC, Black L, Grogg AL, Kruep EJ. An assessment of 

the diagnosed prevalence of diseases in men 50 years of age or 
older. Am J Manag Care.2006;12(4 Suppl):S83-9.

2.       Fenter TC, Naslund MJ, Shah MB, Eaddy MT, Black L. The cost of 
treating the 10 most prevalent diseases in men 50 years of age or 
older. Am J Manag Care.2006;12(4 Suppl):S90-8.

3.       Black L, Naslund MJ, Gilbert TD, Jr, Davis EA, Ollendorf DA. An 
examination of treatment patterns and costs of care among 
patients with benign prostatic hyperplasia. Am J Manag 
Care.2006;12(4 Suppl):S99-S110.

4.       Hammadeh MY, Madaan S, Singh M, Philp T. A 3-year follow-up 
of a prospective randomized trial comparing transurethral 
electrovaporization of the prostate with standard transurethral 
prostatectomy. BJU Int.2000;86(6):648-51.

5.       Fung BT, Li SK, Yu CF, Lau BE, Hou SS. Prospective randomized 
controlled trial comparing plasmakinetic vaporesection and 
conventional transurethral resection of the prostate. Asian J 
Surg.2005;28(1):24-8.

6.       Bosing-Schwenkglenks M. [Qualitätssicherung bei Fallpauscha-
len und Sonderentgelten Ein Thema für Urologen]. Der Urologe 
A.2002;41(1):64-6.

7.       Mauermayer W, Kirschner M, Zenker R. Transurethrale 
operationen.Springer;1981. 

8.       Hartung R, May F. Die transurethrale Elektroresektion der Pros-
tata. Akt Urol.2002;33:469-482.

9.       Reuter HJ, Jones LW. Physiologic low pressure irrigation 
for transurethral resection: suprapubic trocar drainage. J 
Urol.1974;111(2):210-2.

10.       Iglesias JJ, Stams UK. [The new iglesias resectoscope (author's 
transl)]. Urologe A.1975;14(5):229-31.

11.       Faul P. Video TUR: raising the gold standard. New aspects, 
techniques and tendencies to minimize invasiveness. Eur 
Urol.1993;24(2):256-61.

12.       Roos NP, Wennberg JE, Malenka DJ, Fisher ES, McPherson K, An-
dersen TF, et al. Mortality and reoperation after open and trans-
urethral resection of the prostate for benign prostatic hyperpla-
sia. N Engl J Med.1989;320(17):1120-4.

13.       Aho TF, Gilling PJ, Kennett KM, Westenberg AM, Fraundorfer 
MR, Frampton CM. Holmium laser bladder neck incision ver-
sus holmium enucleation of the prostate as outpatient pro-
cedures for prostates less than 40 grams: a randomized trial. J 
Urol.2005;174(1):210-4.

14.       Gilling PJ, Mackey M, Cresswell M, Kennett K, Kabalin JN, Fraun-
dorfer MR. Holmium laser versus transurethral resection of the 
prostate: a randomized prospective trial with 1-year followup. J 
Urol.1999;162(5):1640-4.

15.       Tooher R, Sutherland P, Costello A, Gilling P, Rees G, Maddern G. 
A systematic review of holmium laser prostatectomy for benign 
prostatic hyperplasia. J Urol.2004;171(5):1773-81.

16.       Elzayat EA, Elhilali MM. Holmium laser enucleation of the pros-
tate (HoLEP): the endourologic alternative to open prostatecto-
my. Eur Urol.2006;49(1):87-91.


