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Introduction and Objectives:     The aim of our study was to evaluate the results of TURP performed in our department by eight young urologists during their
learning curve, to assess how experience influences  the quality of resection, intraoperative  and postoperative complications and to appreciate which would be the
minimum number of procedures  until gaining satisfactory skills.
Material and Methods:     During a six years period, eight urologists performed 536 TURP. We analyzed these cases by following: age, estimated prostate volume
(suprapubic ultrasonography), weight of resected tissue, time of resection, intraoperative complications, postoperative complications, re do TUR rate (for retention of
urine after removal of catheter or for postoperative gross hematuria), lenght of hospitalisation.
Results:      The number of TURP procedures performed by the eight urologists increased from 25 (in the first year) to 200 (in the sixth year). The weight of resected
tissue slightly increased from 20.3 grams   to 29.6 grams.  The time of resection decreased from 51  to 40 minutes, with a weight/time ratio increasing from 0.4 gr./
min.  to 0.74 gr./min. The intraoperative complications decreased as follows: perforation of the prostate capsule: from 4% to 1% and severe intraoperative bleeding
from 4% to 1%. Conversion to open surgery (caused by severe intraoperative bleeding not responsive to endoscopic hemostasis) was necessary only in one patient.
The rate of re TURP procedures (for acute retention of urine after removal of catheter or for postoperative gross hematuria) decreased from 12% to 4.5%. The TURP
syndrome rate was 2.6% (in the first year) and 1.5% (in the sixth year). The length of postoperative hospitalisation decreased from 4.5 days to 3.5 days.
Conclusions: The “hands-on training” is the most appropriate way to achieve satisfactory skills in TURP. As in other urological procedures, the first steps are
difficult, with a relative large number of complications and reinterventions. Experience leads to better results.
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ORIGINAL ARTICLES

Introducere [i OOOOObiective:     Scopul      lucr\rii          noastre a fost de a evalua rezultatele rezec]iei transuretrale a prostatei (TURP) în perioada de înv\]are, în cazul
a opt  tineri urologi din clinic\ [i de a aprecia  gradul în care experien]a personal\  influen]eaz\ rezultatele imediate [i tardive ale TURP. De asemenea, am c\utat
s\ determin\m num\rul minim de proceduri dup\ care inciden]a complica]iilor intra- [i postoperatorii sunt apropiate de cele descrise în literatur\ pe serii mari
de pacien]i.
Material [i metode:          Am analizat retrospectiv 536 proceduri TURP efectuate de cei opt urologi tineri  de-a lungul  unei perioade de [ase ani. Au fost urm\ri]i
urm\torii parametri: vârsta, volumul estimate al prostatei (prin ecografie suprapubic\), greutatea ]esutului rezecat, durata rezec]iei, complica]iile intra- [i  postoperatorii
[i rata de re-TURP .
Rezultate:     Num\rul de proceduri  TURP efectuate  de cei opt urologi a crescut de la 25 (în primul an) la 200 (în al [aselea). Greutatea ]esutului rezecat a  crescut de
la 20.3 grame la 29.6 grame.Durata rezec]iei s-a redus de la 51 minute la 40 minute. Complica]iile  intraoperatorii  au fost reprezentate de: perforarea capsulei
prostatice [i sângerare intraoperatorie sever\ . Conversia la chirurgia deschis\ a fost necesar\ la un pacient.  Rata de re-TURP  a sc\zut de la 12% la 4.5%. Inciden]a
sindromului TUR a sc\zut de la 2.6% (în primul an) la 1.5% (în al [aselea an). Durata spitaliz\rii postoperatorii a sc\zut de la 4.5 zile la 3.5 zile.
Concluzii:     Hands- on training-ul este cea mai eficient\ metod\ de a deprinde tehnica TURP. Curba de înv\]are este relativ lung\, cu un num\r mai mare de incidente
[i complica]ii la începutul perioadei de înv\]are.
Cuvinte cheie:     TURP, adenom de prostat\, curba de înv\]are

INTRODUCTION AND OBJECTIVES

It is credited that the first transurethral operation
to relieve bladder outlet obstruction has been performed
by Ambroise Pare (in the 16-th century) who used a
curette and a sharpened hollow sound to shear off ure-
thral strictures.1

Introduced in practice in 1943 by Nesbit,1 transure-
thral resection of prostate (TURP) suffered improve-Received for publication:  Apr. 05, 2004. Revised: Jul. 06, 2004.

159 Alin A. Cumpanas  et al.



MATHERIAL AND METHODS

ments both on technical aspects (equipment of better
quality including fiberoptic lighting system, wide angle
lenses, constant flow-low pressure resectoscopes, video
equipment, lubricating jelly, irrigating fluids) and on
surgical technique which has been successively modi-
fied and improved.2

Thus, TURP steadily became a safer and more ef-
fective alternative for surgical treatment of benign
prostatic hyperplasia (BPH), replacing step-by-step clas-
sical open prostatectomy. Nowadays, TURP represents
more than 90% of surgical procedures for treatment of
BPH in western countries, being considered as “the
golden standard”.

In our department, TURP was introduced in 1981
and last year represented more than 92% of surgical
procedures for the treatment of BPH.

Once the standard equipment for transurethral
resection is available, a question raises, concerning the
number of procedures which are necessary to achieve
satisfactory skills. How long the learning curve, until
obtaining results comparable with those from the lit-
erature? To analyze these aspects was the aim of our
study.

RESULTS

In this study we retrospectively analyzed 536 TURP
procedures performed by eight young urologists, from
their first procedures, during a six years period. All pro-
cedures have been performed in the same conditions,
using Ch24 or Ch28 continuous flow (Iglesias type)
Storz resectoscopes (Karl Storz Endoskope, Tuttlingen,
Germany) with sterile water as irrigating fluid. TURP
procedures were performed under spinal anesthesia
(98.5%) and, rarely, using epidural anesthesia (1.5%).

The charts and surgical report files of all the above
mentioned cases were analyzed focusing on the follow-
ing aspects: age, estimated prostate volume (by suprapu-
bic ultrasound), weight of resected tissue, resection time,
intraoperative complications, postoperative complica-
tions, re-do TURP, length of hospitalization.

The suprapubic ultrasound is considered in the lit-
erature as the routine procedure to assess the prostate
volume and the values obtained can be considered  re-
liable since all the eight urologists have had at least 2
years of previous experience in this type of examina-
tion. To assess the weight of resected tissue, weighting
of resected tissue is mandatory.

As the number of procedures per year significantly
differs and from the practical point of view it is impor-
tant to evaluate the tendency of results and complica-
tions during the training period, we considered that

the most appropriate way is to directly compare the
results (in percents) for each item.

The number of procedures during the six years
period increased from 25 (1-st year) to 200 (6-th year),
as follows: 38 cases (2-nd year), 39 cases (3-rd year), 79
cases (4-th year) and 155 cases in the 5-th year.

The mean age of the patients ranged between 67.4
and 69.1 years.

Using suprapubic ultrasound examination, the es-
timated prostate volume increased from 30.8 cmc (in
the first year) to 41.7 years (in the sixth year). (Figure 1)

The mean weight of resected tissue (in grams) in-
creased from 20.3 grams (1-st year) to 29.6 grams (6-
th year) as is shown in Figure 2.

The mean time of resection slowly decreased from
51 minutes (1-st year) to 40 minutes (the sixth year), as
follows: 54 min (year 2), 51 min (year 3), 51 min (year
4) and 49 min (year 5). It is obvious that this hap-
pened in conjunction with increasing of the weight of
resected tissue as shown above, thus, a steadily increase
in the speed of resection (from 0.4 grams per minute
in the first year to 0.74 grams per year in the sixth year)
were noted, as results in Figure 3.

Figure 1. The estimated volume of prostate (by suprapubic
ultrasound) before TURP

Figure 2. The weight of resected tissue
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DISCUSIONS

It is widely accepted that for TURP, spinal
anesthesia is a safe and effective alternative, which of-
fers enough comfort both to surgeons and patient.3 For
the patients with a poor health status, epidural anesthesia
should be considered as an alternative.4 TURP under
local anesthesia has been reported in 1977 by Mc Gowan
and Smith3 and thereafter by Birch et.al 5 who presented
a series of 100 men who underwent TURP under local
anesthesia supplemented with intravenous sedation.
They did not found any differences between regional
and local anesthesia in terms of blood loss, complica-
tions and perioperative mortality, but the average weight
of resected tissue was lower in local anesthesia group
(11 grams) compared with regional anesthesia group
(22 grams).

We do not have experience with the use of local
anesthesia but it can be presumed that the current cli-
mate of health care economics will encourage physi-
cians to seek alternative ways to reduce costs of surgi-
cal procedures, including the use of local anesthesia and
other measures.6

The problem, which is of paramount importance
in TURP, is the technique of resection that is undoubt-
edly correlated with intraoperative and postoperative
complications. Various techniques have been developed
for systematic removal of the adenomatous tissue. All
of these are based on the principle of step-by-step re-
section, as initially described by Nesbit1 and modified
by Mauermayer and Green.7,8 As bleeding is the
resectionist’s nemesis, leading to loss of visual field and
disorientation, it is imperative that resection and
hemostasis should both be completed in one area of
the fossa before the next area is tackled. As it results
from the literature, lesser bleeding leads to lesser
intraoperative complications and fewer postoperative
complications.9,10 This fact can be seen in our results
too. However, is obvious that experience leads to bet-
ter technique, better hemostasis and, by consequence
reduces both intra- and postoperative bleeding.

Other aspect is related to the impact of experience
in weight of resected tissue. Larger prostates (50-60
grams) are preferred for resection by the beginners due
to low risk of intraoperative complications but the risk
of postoperative complications and acute urinary re-
tention after catheter removal is higher.9 Our data sug-
gests that it has been started with small prostates which
leads to better postoperative results with low rates of
postoperative complications and re-do TURP rates,
despite they are quite difficult to be resected.  The
“price” for choosing smaller prostates for the begin-
ning is the low speed of resection (the weight/time ra-

Intraoperative complications were represented by:
perforation of the capsule, severe intraoperative bleed-
ing and conversion to open surgery. The incidence of
these complications, detailed by years is represented in
Figure 4.

Figure 3. Variations of the speed of resection (by years)

Postoperative complications were represented by:
fever (over 38.5 Celsius degrees), postoperative gross
hematuria, TUR syndrome, acute urinary retention af-
ter catheter removal and urinary incontinence. The in-
cidence of these complications, detailed by years, is
presented in Figure 5.

Figure 5. Postoperative complications during the learning curve

Endoscopic hemostasis due to gross postopera-
tive haematuria was necessary in 4% of cases (in the
first year) and decreased to 1% (in the 6-th year): 2.6%
(2-nd year), 2.5% (3-rd year),  1.3% (4-th year) and 1.3%
(in the 5-th year).

The re-do TURP rate decreased from 8% (in the
first year) to 3.5% (in the sixth year) as follows: 7.8% in
the second year, 7.5% in the third year, 6.5% in the
fourth year, 3.9% in the fifth year.

Length of postoperative catheterization decreased
from 4.5 days (in the first year) to 3.5 days in the sixth
days.

Figure 4. Intraoperative complications during the learning curve
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tio), which was on first two years of resection lower
than 50% of so-called “optimum speed of resection”
which is considered 1 gram per minute. In spite of this,
the incidence of TUR syndrome among first 500 cases
was comparable with the average TUR syndrome inci-
dence in large series.9,10 We can presume that this fact is
due to the incomplete resection. This does not open
larger vessels located beneath the prostate capsule, thus
the irrigation fluid resorbtion is not significant. It is
accepted that the average resorbtion rate during TUR
procedures are between 10 and 30 ml per minute.10

By gaining experience, the resection tends to be
complete, the larger vessels are opened and, on the other
hand (despite the higher speed of resection) the time
of procedure can increase by operating larger prostates,
thus, the risk of facing with TUR syndrome is higher.

The technique used by the eight young urologists
is that commonly used in our department which con-
sists in creating a tunnel on the floor of prostate, fol-
lowed by the resection of one lobe and thereafter the
second lobe (Nesbit technique modified by
Mauermayer). Rarerly we have to choose another tech-
nique, including “the English channel”.

We have to mention that all urologists from our
department learned the technique of resection from
three mentors (Assoc. Prof. Boiborean, Prof. Miclea and
Prof. Dragan), which started the resection in the 80’s,
gaining a very large experience. Their experience led to
the changed attitude in the management of large pros-
tate adenoma (over 60-80 grams) which steadily became
a TURP-resort issue, having results comparable with
TURP on smaller prostates. This fact represented a
priority and the results were appreciated when com-
municated on Central European Congress of Urology,
Vienna (1999).11  Being trained with this attitude, all the
young urologists are trying to improve the quality of
the resection and, by this, to be able to resect larger
prostates. Another aspect that has to be mentioned is
that in our department Ottis urethrotomy prior TURP
is widely used in order to prevent urethral strictures
post TURP,  by an adequate calibration of the urethra.12

The length of postoperative hospitalization is di-
rectly related with the length of postoperative evolu-
tion, complications and at least but not last, with the
operator’s experience: the tendency is to maintain the
catheter a little bit more than necessary (on the begin-
ners) with an earlier catheter removal after gaining ex-
perience. There are authors which suggest that an early
catheter removal (extremely careful hemostasis, blad-
der irrigation postoperatively plus furosemide, catheter
removal in day 1 postoperatively and discharge of the
patient after 2-3 micturitions in the same day) could be
a safe attitude, without significant additional complica-
tions.13-15

CONCLUSIONS
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