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HIPERPLASIA PROSTÁTICA
"Benign prostatic hyperplasia (BPH) is a pathologic process that 
is one but certainly not the only cause of lower urinary tract 
symptoms (LUTS) in aging men, also described as “male LUTS.” 

Relação causa-efeito aumento prostático - sintomas: simplista

Outras questões: envelhecimento detrussor, poliúria noturna, 
distúrbios do sono, condições clínicas variadas, etc…
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prostate may be defined by the absolute number of potential stem 
cells present in the gland, which in turn may be dictated at the time 
of embryonic development. Studies in animal models have sug-
gested that early imprinting of prostatic tissue by postnatal 
androgen surges is critical to subsequent hormonally induced 
prostatic growth. As with the hormonal regulation of adult pros-
tatic tissues, sex steroid hormones may exert their imprinting effect 
directly or indirectly through a complex series of signaling pathways 
(Lee and Peehl, 2004).

Role of Androgens
Although androgens do not cause BPH, the development of BPH 
requires the presence of testicular androgens during prostate 
development, puberty, and aging (McConnell, 1995; Marcelli and 
Cunningham, 1999). Patients castrated prior to puberty or who are 
affected by a variety of genetic diseases that impair androgen action 
or production do not develop BPH. It is also known that prostatic 
levels of dihydrotestosterone (DHT) as well as the androgen recep-
tor (AR) remain high with aging despite the fact that peripheral 
levels of testosterone are decreasing. Moreover, androgen with-
drawal leads to partial involution of established BPH (Peters and 
Walsh, 1987; Isaacs, 2008).

Assuming normal ranges, there is no clear relationship between 
the concentration of circulating androgens and prostate size in 
aging men. In the Olmsted County Study of Urinary Symptoms and 
Health Status among Men cohort (median age 60.9), serum bio-
available testosterone levels were found to decline with increasing 
age, while the estradiol/bioavailable testosterone ratio increased 
(Roberts et al, 2004). Bioavailable testosterone correlated negatively 
and estradiol/bioavailable testosterone ratio correlated positively 
with prostate volume, but this association was much less apparent 
after age adjustment. Baseline data from a large BPH medical 
therapy study confirmed the absence of a relationship between 
serum testosterone, serum prostate-specific antigen (PSA), and pros-
tate volume (Marberger et al, 2006) (Table 103-1). Conversely, in a 
20-year follow-up study, Parsons and colleagues (2010) showed that 
higher baseline serum DHT levels were associated with an increased 
risk of BPH. The odds ratios (ORs) for the second, third, and fourth 
quartiles of DHT were 1.83 (95% confidence interval [CI] 0.96 to 
3.47), 1.50 (0.79 to 2.85), and 2.75 (1.46 to 5.19), respectively (P 
trend = .02). A higher testosterone-to-DHT ratio, however, was asso-
ciated with a 42% decreased risk of BPH (Parsons et al, 2010; Trifiro 
et al, 2010).

In the brain, skeletal muscle, and seminiferous epithelium, tes-
tosterone directly stimulates androgen-dependent processes. In the 
prostate, however, the nuclear membrane–bound enzyme steroid 
5α-reductase converts the hormone testosterone into DHT, the 
principal androgen in this tissue (see Fig. 103-1) (McConnell, 
1995). Ninety percent of total prostatic androgen is in the form of 
DHT, principally derived from testicular androgens. Adrenal andro-
gens may constitute 10% of total prostatic androgen, although the 
importance of this stored hormone source in the etiology of BPH 
is negligible. Inside the cell, both testosterone and DHT bind to the 
same high-affinity AR protein (Chatterjee, 2003). DHT is a more 
potent androgen than testosterone because of its higher affinity for 
the AR. Moreover, the DHT-receptor complex may be more stable 
than the testosterone-receptor complex. The hormone receptor then 
binds to specific DNA binding sites in the nucleus, which results in 
increased transcription of androgen-dependent genes and ulti-
mately stimulation of protein synthesis (Andriole et al, 2004). Con-
versely, androgen withdrawal from androgen-sensitive tissue results 
in a decrease in protein synthesis and tissue involution. Besides 
inactivation of key androgen-dependent genes (e.g., PSA gene), 
androgen withdrawal leads to the activation of specific genes 
involved in programmed cell death (Kyprianou and Isaacs, 1989; 
Martikainen et al, 1990). Despite the importance of androgens in 
normal prostatic development and secretory physiology, there is no 
evidence that either testosterone or DHT serves as the direct mitogen 
for growth of the prostate in older men. Indeed, neither hormone 
is mitogenic to cultured prostatic epithelial cells (McKeehan et al, 

Figure 103-1. Diagram showing the relationship between histologic 
hyperplasia of the prostate (BPH), lower urinary tract symptoms 
(LUTS), benign prostate enlargement (BPE), and bladder outlet 
obstruction (BOO). The size of the circles does not represent actual 
proportions but rather illustrates the partial overlap between the dif-
ferent disease definitions. (From Roehrborn CG. Pathology of benign 
prostatic hyperplasia. Int J Impot Res 2008;20[Suppl. 3]:S11–8.)

1998). Androgens not only are required for normal cell prolifera-
tion and differentiation in the prostate but also actively inhibit 
cell death (Isaacs, 1984). In the dog, experimental BPH can be 
produced by androgens combined with estradiol (Walsh and 
Wilson, 1976; DeKlerk et al, 1979; Berry et al, 1986b; Juniewicz 
et al, 1994). Despite a significant increase in gland size, there is 
actually a reduction in the rate of DNA synthesis compared with 
untreated controls (Barrack and Berry, 1987), indicating that andro-
gens and estrogens both inhibit the rate of cell death. Neural signal-
ing pathways, especially α-adrenergic pathways, may also play a role 
in balancing cell death and cell proliferation (Anglin et al, 2002).

The hyperplasia results in a remodeling of the normal prostatic 
architecture (Untergasser et al, 2005). Epithelial budding from pre-
existing ducts and the appearance of mesenchymal nodules charac-
terize the early stages of the process, but the tissue phenotype of 
patients with established disease is highly variable.

BPH may be viewed as a stem cell disease (Barrack and Berry, 
1987). Presumably, dormant stem cells in the normal prostate 
rarely divide, but when they do, they give rise to a second type of 
transiently proliferating cell capable of undergoing DNA synthesis 
and proliferation, thus maintaining the number of cells in the 
prostate. When the proliferating cells mature through a process of 
terminal differentiation, they have a finite life span before undergo-
ing programmed cell death. In this paradigm, the aging process 
induces a block in this maturation process so that the progres-
sion to terminally differentiated cells is reduced, reducing the 
overall rate of cell death. Indirect evidence for this hypothesis 
comes from the observation that secretion, one parameter of epi-
thelial cell differentiation, decreases with age, suggesting that the 
number of differentiated cells capable of secretory activity may be 
decreasing (Isaacs and Coffey, 1989). A survey of human BPH speci-
mens for a marker of cellular senescence (senescence-associated 
β-galactosidase) demonstrated a higher portion of senescent epithe-
lial cells in men with large prostates, suggesting that an accumula-
tion of those cells may play a role in the development of prostate 
enlargement (Choi et al, 2000). More recent studies support the 
hypothesis that impaired cell senescence may play a significant role 
in the etiology of BPH (Castro et al, 2003).

Hormones may exert their influence over the stem cell popula-
tion not only with advancing age but also during embryonic and 
neonatal development (Naslund and Coffey, 1986). The size of the 
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However, the IPSS cannot be used to establish the diagno-
sis of LUTS or BPH. Men (and women) with a variety of lower 
urinary tract disorders (e.g., infection, tumor, neurogenic bladder 
disease) will have a high IPSS. Nonetheless, the IPSS is a good 
instrument to grade baseline symptom severity, assess the 
response to therapy, and detect symptom progression in men 
managed by watchful waiting. Optimal treatment decisions in 
individual patients will also need to take into account how a given 
level of symptoms affects each man’s quality of life (degree of 
bothersomeness).

The IPSS was developed from the AUA score developed by the 
measurement committee of the AUA (Barry et al, 1992a, 1992b). 
Each question on the IPSS can yield 0 to 5 points, producing a total 
symptom score that can range from 0 to 35. This seven-question set 
is internally consistent (Cronbach alpha, 0.85) and reliable (test-
retest correlation, 0.93). The index correlates strongly with patients’ 
global ratings of their urinary difficulties (r = 0.78) and is sensitive 
to treatment response.

Johnson and colleagues (2009) showed that patients with a low 
education status are more likely to misunderstand the American 
Urological Association Symptom Score whether they are managed 
in a public hospital or a university practice. They tend to misrepre-
sent their symptoms and therefore may receive inappropriate treat-
ment. Eight percent of university hospital and almost 25% of public 

indication of the risk of LUTS or BPH progression. However, in 
men with LUTS already treated with a 5α-reductase inhibitor (e.g., 
finasteride or dutasteride) serum PSA is reduced 40% to 50% after 
12 months of treatment (Guess et al, 1993). Failure to establish a 
baseline (pretreatment) PSA level may therefore complicate inter-
pretation of future PSA values. Men who are taking these agents 
should have their PSA value doubled to correctly assess their risk of 
harboring a prostatic adenocarcinoma and should be watched for 
any increase from nadir values. Provided that this is done, recent 
evidence suggests that 5α-reductase therapy actually increases the 
sensitivity of PSA as a detector of cancer (Andriole et al, 2011).

Symptom Assessment
The AUA Symptom Index or the identical International Prostate 
Symptom Score (IPSS) is recommended as the symptom scoring 
instrument to be used for the baseline assessment of symptom 
severity in men with LUTS (Abrams et al, 2009, McVary et al, 
2011). When this system is used, symptoms can be classified as mild 
(0 to 7), moderate (8 to 19), or severe (20 to 35) (Barry et al, 
1992b). The symptom score should also be the primary determi-
nant of treatment response or disease progression in the follow-up 
period. Although other symptom score questionnaires are used, the 
IPSS is now the U.S. and international standard.

Figure 104-3. American Urological Association (AUA) guideline algorithm for management of 
benign prostatic hyperplasia (updated 2006). DRE, digital rectal examination; IPSS, International 
Prostate Symptom Score; PE, physical examination; PSA, prostate-specific antigen; PVR, post-
void residual; UTI, urinary tract infection. (From Kaplan SA. Update on the American Urological 
Association guidelines for the treatment of benign prostatic hyperplasia. Rev Urol 2006;8[Suppl. 
4]:S10–7.)
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sensitivity of PSA as a detector of cancer (Andriole et al, 2011).

Symptom Assessment
The AUA Symptom Index or the identical International Prostate 
Symptom Score (IPSS) is recommended as the symptom scoring 
instrument to be used for the baseline assessment of symptom 
severity in men with LUTS (Abrams et al, 2009, McVary et al, 
2011). When this system is used, symptoms can be classified as mild 
(0 to 7), moderate (8 to 19), or severe (20 to 35) (Barry et al, 
1992b). The symptom score should also be the primary determi-
nant of treatment response or disease progression in the follow-up 
period. Although other symptom score questionnaires are used, the 
IPSS is now the U.S. and international standard.

Figure 104-3. American Urological Association (AUA) guideline algorithm for management of 
benign prostatic hyperplasia (updated 2006). DRE, digital rectal examination; IPSS, International 
Prostate Symptom Score; PE, physical examination; PSA, prostate-specific antigen; PVR, post-
void residual; UTI, urinary tract infection. (From Kaplan SA. Update on the American Urological 
Association guidelines for the treatment of benign prostatic hyperplasia. Rev Urol 2006;8[Suppl. 
4]:S10–7.)
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However, the IPSS cannot be used to establish the diagno-
sis of LUTS or BPH. Men (and women) with a variety of lower 
urinary tract disorders (e.g., infection, tumor, neurogenic bladder 
disease) will have a high IPSS. Nonetheless, the IPSS is a good 
instrument to grade baseline symptom severity, assess the 
response to therapy, and detect symptom progression in men 
managed by watchful waiting. Optimal treatment decisions in 
individual patients will also need to take into account how a given 
level of symptoms affects each man’s quality of life (degree of 
bothersomeness).

The IPSS was developed from the AUA score developed by the 
measurement committee of the AUA (Barry et al, 1992a, 1992b). 
Each question on the IPSS can yield 0 to 5 points, producing a total 
symptom score that can range from 0 to 35. This seven-question set 
is internally consistent (Cronbach alpha, 0.85) and reliable (test-
retest correlation, 0.93). The index correlates strongly with patients’ 
global ratings of their urinary difficulties (r = 0.78) and is sensitive 
to treatment response.

Johnson and colleagues (2009) showed that patients with a low 
education status are more likely to misunderstand the American 
Urological Association Symptom Score whether they are managed 
in a public hospital or a university practice. They tend to misrepre-
sent their symptoms and therefore may receive inappropriate treat-
ment. Eight percent of university hospital and almost 25% of public 
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TÉCNICAS
próstatas > 80-100g - adenomectomia (aberta, laparoscópica, 
robótica) - < transfusão e tempo de internação que a RTU

Open, Robotic and Laparoscopic Simple Prostatectomy 

While the first planned attempt at open complete enucleation was by a perineal approach in 
1891(Goodfellow), the suprapubic approach performed by Fuller(1894) and popularised by 
Freyer(1900) was the preferred technique in the early 20th century. The retropubic technique 
came later and was popularised by Millin(1947). In the current AUA Guidelines, Open 
Prostatectomy by either approach is acknowledged as an option for prostates larger than 80-
100 ml though the high transfusion rate and prolonged hospital stay compared to TURP was 
noted.        

The first case-report of a laparoscopic enucleation of the prostate was published in 2002 by 
Mariano. He opened the prostatic capsule in the midline, and the adenoma was dissected with 
both harmonic scalpel and blunt dissection. Nadler incised at the bladder neck (2004), and 
Sotelo went transvesically (2005). Desai introduced this technique as a single-port transvesical 
procedure (2008). Asimakopoulos gives an overview of the current techniques in a paper 
published  in 2011. The first robotic approach was also introduced by Desai (2008). Yuh 
published the first series of Robot-assisted Millin´s retropubic prostatectomy (2008). A detailed 
description of this procedure is published by Thüroff in BJUI (2012): 

One has to be aware that minimal invasive laparoscopic surgery is not suitable for every 
patient. The patient has to be positioned in an extended Trendelenburg position. A fourth 
robotic arm is used in addition to the suction/irrigation device and the grasper. For hemostasis 
bipolar coagulation is done. In case of bleeding, the pneumoperitoneum pressure may be 
elevated up to 20 cm H20, which might be a limiting factor in some of the patients. 
Comparative studies between RASP and HoLEP including cost-effectiveness analysis are needed 
to determine whether robotic approaches are justifiable or not.  

 

Fitzpatrick J. Millin Retropubic Prostatectomy BJUI 2008 
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fonte: www.drbrunomello.com.br
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case), a catheter may be inserted and the balloon inflated and 
pulled to traction for tamponade of venous bleeding.

Before the operation is terminated, all tissue must be removed 
from the bladder, with careful attention paid to make sure prostatic 
chips have not fallen into any bladder diverticuli that may exist. An 
Ellik or Toomey syringe may help facilitate removal of any tissue. 
The prostatic fossa should be examined again as one of the final 
steps, with control of any arterial bleeding. A large-bore catheter 
should be carefully placed into the bladder with the use of a wire 
catheter guide if required. The amount of fluid placed in the balloon 
should be tailored to the volume of resected tissue to avoid the 

Identifying bleeding at the bladder neck (particularly anteriorly) 
can be facilitated by nearly emptying the bladder.

Venous bleeding can be more vexing and typically appears 
darker in color than arterial bleeding. Venous bleeding will often 
disappear with a full bladder because it applies pressure to the 
prostatic fossa. Identifying venous sinuses may be difficult owing 
to the lack of persistent bleeding with rapid irrigation influx, and 
controlling of the bleeding with fulguration may be even more 
challenging. Once again, the cutting loop may be used to temporar-
ily tamponade any bleeding with precise fulguration. If the venous 
bleeding is unable to be completely controlled (as is frequently the 

Figure 105-4. Approach to transurethral resection of the 
prostate starting with prostate floor. A, View from resec-
toscope with electrosurgical loop resecting prostate 
floor. B, Resecting a lateral lobe. C, Sagittal view of 
resection of prostate floor. D, Continuing resection down 
to capsule. E, Resection of this section of prostate com-
plete, leaving some residual apical tissue to avoid injury 
to external sphincter. (Modified from May F, Hartung R. 
Surgical atlas: transurethral resection of the prostate. 
BJU Int 2006;98:921–34.)
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Ressecção transuretral (RTU de próstata)
55% de redução desde a década de 1990, quando era a 2a 
cirurgia mais realizada nos EUA
tratamento clínico (alfa bloqueadores e inibidores 5 alfa 
redutase)
ainda considerado padrão ouro no tratamento cirúrgico da 
HPB
quando comparado a outras técnicas, em RCTs, tem melhor 
resultado, embora por vezes com mais complicações

Campbell-Walsh Urology, 2016



RTU X ANTICOAGULAÇÃO
Dotan et al, 2002: anticoagulação suspensa 5 dias, com ponte 
de HBPM e retorno precoce a warfarina: delta Hb =, + 
transfusão (p>0,05)
Chakravarti et al, 1998: marevan suspenso 2 dias, heparina 
venosa, 11 pacientes, queda hb 11.6, 3 pacientes readmitidos 
em até 30 dias por sangramento
Descazeaud et al, 2011: 612 pacientes, multicêntrico: warfarina, 
clopidogrel, aas: maior chance de transfusão, eventos 
tromboembólicos, coágulos vesicais



RTU X ANTICOAGULAÇÃO
AAS
Nielsen et al, 2000: prospectivo, randomizado, duplo cego, 
placebo: 150mg aspirina x placebo 10 dias antes da RTU: perda 
sanguínea igual no peroperatório, mas maior no pós-operatório. 
Taxa de transfusão igual. 
Outros estudos controlados: sangramento igual

Proposta: Laser seria opção melhor se paciente não pode 
suspender anticoagulação para a operação



RTU BIPOLAR

pode ser feita com soro fisiológico - menos síndrome pós-rtu
melhor hemostasia
permite ressecção mais demorada (> 90 min)
potencialmente substituirá RTU monopolar
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Figure 105-5. Bipolar loop. (© 2014 Courtesy Karl Storz Endoscopy-
America.)

Campbell-Walsh Urology, 2016



VAPORIZAÇÃO TRANSURETRAL DA PRÓSTATA

PlasmaButton
corrente bipolar, pode usar solução salina
não fornece material para anatomia patológica
monopolar : resultado pior a longo prazo
bipolar : faltam estudos de longo prazo…
Kaya et al, 2007: resultados @ 3 anos favorecem RTU
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Figure 105-9. PlasmaButton electrode. (Courtesy Olympus, Inc.)

all pressure points carefully padded. Adequate antibiotic coverage 
should be given and a standard skin preparation should be used. A 
grounding pad will be required for a monopolar approach but is 
unnecessary if a bipolar technology is used. Appropriate irrigating 
fluid should be maintained at body temperature and placed at a 
height that allows adequate visualization without compromising 
patient safety.
Intraoperative. As described by Kaplan and Te (1995), the opera-
tive technique is similar to standard TURP. Standard transure-
thral resection equipment is used. The major difference is the 
use of a specially designed electrode for vaporization, which 
replaces the standard loop TURP electrode. This technique was 
originally described with the VaporTrode and required a nonionic 
solution because it was a monopolar technology. The VaporTrode 
is a spheric electrode on a transverse-oriented axis that will roll as 
it is drawn along tissue. This allows continuous contact with tissue. 
The Olympus PlasmaButton electrode has replaced this in many 
urologists’ armamentaria because this technology allows the pro-
cedure to be done with normal saline irrigation. The PlasmaButton 
electrode has a half-moon shape that provides a large surface area 
for contact with tissue but without the moving parts of the 
VaporTrode.

As always, the scope and moving pieces should be examined and 
checked before being placed into use. An obturator is usually used 
to place the resectoscope sheath. The bladder should once again be 
examined for any pathology before beginning; the location of the 
ureteral orifices and verumontanum should also be identified.

Although alternate strategies certainly exist, the initial technique 
is described here. The cutting current is used for vaporization, and 
the fulguration current setting will lead to tissue coagulation. 
Common monopolar power settings are 200 to 240 W for cutting 
current and 60 W for coagulation. The bipolar technology uses set-
tings of 280 W and 140 W.

In this technique, the surgeon begins by vaporizing the middle 
lobe from the bladder neck to the verumontanum (between the 5 
and 7 o’clock positions). This will open a large channel for fluid 
irrigation and continued visualization. The vaporization is accom-
plished with overlapping sweeps of the electrode that simultane-
ously deepen and widen the channel. The depth of the treatment 
remains the same; visualization of the white fibers of the surgical 
capsule marks the desired depth of vaporization.

Once a sufficient channel has been opened for irrigation flow, 
the lateral lobes are then vaporized starting at the 1 o’clock position 
to the 5 o’clock position and moving in a clockwise fashion. The 
urologist should encounter minimal bleeding with this technique, 
with any hemorrhagic area controlled at the time of identification. 
Use of the electrode to place pressure on the bleeding area with use 
of the coagulation setting is very effective. The coagulation setting 
uses a lower-energy setting and will coagulate tissue with minimal 
further vaporization.

After the left lobe has been completed, the right lobe may be 
vaporized starting at the 11 o’clock position and moving counter-
clockwise down to the 7 o’clock position. This will complete all but 

the anterior area of the vaporization. The volume of irrigant in the 
bladder will often change the surgeon’s perspective on the magni-
tude of the cavity in the prostatic fossa because a full bladder will 
naturally pull the prostatic fossa open. When vaporizing the ante-
rior portions of the prostate, one may find that this is easier with a 
bladder at a lower overall volume.

Vaporization of tissue around the prostatic apex can be a 
problem during the procedure, with concerns of energy advancing 
beyond visualization and causing sphincteric injury. The risk of 
sphincteric injury must be balanced against the risk of symptom 
recurrence; avoidance of sphincteric injury is paramount. Owing 
to these difficulties and fear of unrecognized vaporization depth, 
one group described a hybrid technique of resection of apex tissue 
with fulguration of the resected bed afterward. Although economi-
cally less sound because of the use of two electrodes, this is a 
possible approach (Tefekli et al, 2005). Once hemostasis has been 
controlled, the scope can be removed and a Foley catheter is placed. 
The catheter should be irrigated and the return of clear to light 
pink irrigation fluid should be confirmed before terminating the 
procedure.
Postoperative. Patients can expect the catheter to be removed 
within the first 24 hours. We commonly remove this in the morning 
of the day after surgery as long as there is minimal bleeding and no 
unforeseen intraoperative complication occurred. Patients should 
be able to void shortly thereafter. Some authors have performed  
the procedure as a same-day discharge procedure because of the 
improved hemostasis (Eaton and Francis, 2002). Convalescence 
should be fairly rapid; however, trauma or pressure to the perineum 
should be avoided with similar instructions as those given to 
patients undergoing TURP. An eschar or other solid tissue mass may 
be passed around 7 to 14 days after the operation.
Outcomes. Outcomes for both the monopolar and bipolar studies 
are presented in the following paragraphs. Overall, initial results 
of monopolar TUVP were similar to TURP, with a decrease in 
some adverse events. Long-term durability came into question, 
and enthusiasm for TUVP waned toward the late 1990s to early 
2000s. The update to the bipolar technology renewed some inter-
est in the technique, and although long-term durability is 
untested, it is a promising improvement. However, in almost all 
studies, maximum prostate volume is limited to 70 to 80 g, making 
the applicability of the technology to large glands unknown.
Animal and in Vitro Studies. A canine model examining the 
grooved rolling cylinder (Richard Wolf Medical, Vernon Hills, IL) 
provided some basic understanding of coagulation depth and 
peripheral heating (Perlmutter et al, 1995). Perlmutter and col-
leagues found that multiple passes in the same area did increase the 
depth of coagulated zone (78% deeper than a single pass). Tem-
peratures at the neurovascular bundle and rectal wall were 
unchanged by the procedure, and a 2° C rise was noted at a distance 
of 6 to 7 mm from the fossa cavity. The prostate capsule measure-
ments were 5 mm from the edge of the vaporization margin, and 
a 4.3° C increase was noted there. Wattage was noted to increase 
both coagulation depth and width when applied to the canine liver 
during the same study. In general, coagulated tissue was not seen 
deeper than 2 to 3 mm from the prostatic fossa cavity. The largest 
change in temperature was noted in the irrigating fluid, which the 
researchers concluded acted as a heat sink during the procedure.

Chronic histopathologic changes in the prostate after vaporiza-
tion were defined by Benjamin and colleagues (1997). Throughout 
the healing process, no extension of the initial 2-mm necrotic area 
occurred. Re-epithelialization of the fossa was ongoing by the third 
week after surgery, with epithelial stratification at 5 weeks.
Single-Cohort Studies. Kaplan and Te (1995) reported on their 
first 25 patients treated with VaporTrode. Initial results were 
encouraging, with significant changes in AUASS (17.8 to 4.2) and 
Qmax (7.4 to 17.3 mL/sec) at 3 months. Improvements in these 
values were seen at 1 week, and the catheter was removed at a mean 
of 14.6 hours from the end of surgery. All 14 patients who had 
erections preoperatively had retrograde ejaculation after the proce-
dure, but the lower cost associated with a shortened hospital stay 
encouraged more study. Kaplan and Te reported on their first 114 



PROSTATOTOMIA
ruptura da estrutura prostática
redução da tensão na uretra
indicação: próstatas pequenas, em 
pacientes preocupados com 
ejaculação retrógrada
poucos estudos comparativos
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prostate who is concerned about either a loss of ejaculation or 
future fertility. This procedure has a lower risk of retrograde ejacula-
tion (particularly if only done unilaterally) than other BPH treat-
ment options. However, if retrograde ejaculation is truly being 
avoided, authors have avoided bladder neck and complete capsular 
incision (Orandi, 1987).
Technique. The most critical part of the preoperative care before 
TUIP is correct patient selection. Patients with large glands or 
significant symptoms are unlikely to achieve significant benefit and 
will require additional treatment. Many studies exclude patients 
with a median lobe from the procedure, and this should be consid-
ered as a potential contraindication. However, other authors have 
found that the presence of a median lobe is not a contraindication 
and opine that with incision of the prostate the median lobe will 
often become atrophic (Orandi, 1985).

The technique itself is fairly simple and technically straightfor-
ward. A cold knife, hot knife, resectoscope with a thin loop or even 
an end-firing holmium laser can be used to complete the procedure. 
The incision should be started distal to the ureteral orifice. The inci-
sion is carried through the bladder neck into the prostate, ending 
before the verumontanum. The depth of incision should visualize 
the surgical capsule at a minimum, although more aggressive sur-
geons may prefer to see periprostatic fat as they incise through the 
capsule. Hemostasis should be achieved, but significant bleeding 
should not be encountered (Fig. 105-15). The patient can have the 
catheter removed and can be discharged to home quickly after 
surgery (day of surgery or the next day). Convalescence should be 
rapid with few or no postoperative irritative symptoms.

Complications. The excellent systematic review and meta-analysis 
by Bouza and colleagues (2006) analyzed the total complication 
rates of both open and comparative trials. The researchers found 
that TUNA had a much higher rate of secondary procedures 
(OR 7.4) compared with TURP but was safer with a lower rate 
of complications (OR 0.14). They noted that differences were 
particularly notable in risk of sexual disorders and postoperative 
bleeding.
Intraoperative and Perioperative. In the study by Steele and Sleep 
(1997) a mild post-procedural hematuria was seen in all 47 
patients. At 1 month postprocedure, 8% continued to have some 
degree of irritative voiding symptoms. Pain during the procedure 
is a fairly common finding, reported in 22% of patients in one series 
(Roehrborn et al, 1998a).
Postoperative. In the previously discussed comprehensive study by 
Rosario and colleagues (1997), patients were routinely sent home 
with catheters after initial problems with postprocedure retention. 
Likely as a result of this, they had a high rate of UTI (14%). Only 
5.8% of patients reported any sexual dysfunction, although the 
rigor with which this was investigated in the individual trials is 
suspect. Dysuria was noted in 7% of patients in the review, whereas 
other studies have reported the incidence of this to be as high as 
25% (Ramon et al, 1997). Perineal pain both during and after 
procedure is a common finding; 50% of patients in one study had 
pain lasting 1 to 2 weeks, and 23% used pain medication for control 
of this pain (Daehlin et al, 2002). From the comparative trials, 
Bruskewitz and colleagues (1998) noted a 12.7% incidence of ED 
in the TURP group. No TUNA patients reported ED. A decrease in 
ejaculation was noted in the TURP group 54% of the time, and 
only 13% of TUNA patients noted the same complaint. At final 
analysis of this cohort (Hill et al, 2004), 41% of the TURP group 
reported retrograde ejaculation but no TUNA patients reported 
this. Prolonged catheterization is unlikely because 90% to 95% of 
patients have been shown to be catheter free within 1 week of treat-
ment (Chapple et al, 1999).
Conclusion. The role of TUNA in the continuum of BPH treat-
ments is difficult to ascertain owing to the insufficient evidence and 
a lack of high-quality studies with significant long-term data. 
Although TUNA statistically improves symptoms, the results with 
regard to QoL score and urinary flow rates are not as impressive as 
with TURP. The reduction in prostate volume is negligible because 
the cavitated areas are putatively replaced with scar, leading to 
minimal significant change in overall prostate volume. A large 
initial volume of research was generated, but little has been pub-
lished in the last few years. Likely this technology is headed toward 
a minimal role as more durable and impressive options continue 
to evolve. Although overall the procedure is very safe, it is a less 
attractive option than other MISTs.

Transurethral Incision of the Prostate
Overview and Concept. A dynamic role of peripheral condensa-
tion of the prostatic stroma acting as a capsule leading to BPH-
associated LUTS has been proposed (Hutch and Rambo, 1970; 
Ohnishi, 1986). The alleviation of symptoms seen in patients with 
BPH treated with α-blockade also supports this capsular contraction 
or prostatic hypertonicity leading to symptoms. Clearly, capsular 
constriction could further exacerbate the symptoms derived from 
an already hyperplastic prostate. The practice of incising the prostate 
or bladder neck for reduction in voiding symptoms has been veri-
fied as early as reports dating back to the 1800s. In their review, 
Hedlund and Ek (1985) credit Guthrie in 1834 with the first disrup-
tion of the bladder neck as a treatment.

TUIP is an operative approach to disrupt the prostatic capsule 
to alleviate voiding symptoms. This procedure can be considered 
in many with small prostates (<30 g), although surgeons have tried 
this in larger glands. In general, a unilateral or bilateral incision 
is made through the bladder neck and can be extended all the 
way distally to the verumontanum. This incision is usually made 
posterolaterally (in the region of the 5 and 7 o’clock positions). 
The ideal patient for this procedure is a young man with a small 

Figure 105-15. Transurethral incision of the prostate. The incision 
is started at the ureteral orifice and carried through the bladder 
neck up to the verumontanum. This procedure is done bilaterally. 
(From Mebust WK. A review of TURP complications and the National 
Cooperative Study, lesson 24, volume VIII. AUA Update Series 1989:
189–90.)
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ENUCLEAÇÃO PROSTÁTICA POR LASER HOLEP
lobos prostáticos são enucleados e “empurrados” para a bexiga, 
onde são morcelados
curva de aprendizado longa (> 20 casos em próstatas menores)
mais indicado para próstatas grandes, que iriam para cirurgia 
aberta/lap
único procedimento com resultado igual ou superior à RTU 
(Cornu et al, 2014)
quando comparada à prostatectomia aberta: < tempo com sonda, 
< internação, < transfusão, resultados sustentados a longo prazo



HOLEP EM PACIENTE ANTICOAGULADO
Tyson, 2009:  13 warfarin, 25 aas x 39 controle: mesmo 
sangramento
Hochreiter, 2002: 19 warfarin x 137 controles: zero transfusões, 
mas 2 pacientes do warfarin tiveram retenção por coágulos 
tratada com irrigação.



VAPORIZAÇÃO PROSTÁTICA POR LASER
alta afinidade do laser a hemoglobina
não fornece material para anatomia patológica
resultados mantidos em pacientes com próstatas maiores e 
anticoagulados
Al-Ansari, 2010: RCT, laser x RTU: resultados funcionais 
semelhantes, complicações intraoperatórias < no laser, mas 11% 
do laser demandaram retratamento (1.8% na RTU)
Diversos estudos: tempo de cateter e internação < no laser



VAPORIZAÇÃO PROSTÁTICA POR LASER
Ruszat, 2007: pacientes anticoagulados: 36 warfarin, 9 
clopidogrel, 71 aas, sem interromper: zero transfusão, maior 
internação (3.8 x 2.8 dias)
Woo, 2011: 43 pacientes warfarin, zero transfusão, 70% alta em 
24 horas, 2 pacientes: sondagem prolongada por hematúria
Hoffman, 2004 (Cochrane): comparou outros métodos com 
RTU: Laser teve menor risco de transfusão
Resumindo: se antiplaquetários - seguro não suspender, se 
warfarin e se possível: ponte com heparina



EMBOLIZAÇÃO DE ARTÉRIA PROSTÁTICA
acesso pela artéria femoral (uni ou bilateral)
exposição prolongada a radiação (35 min) e contraste
6.7% não conseguem embolizar
28.6% de falha clínica
redução no volume prostático de 18%
melhora urodinâmica: entre tratamento clínico e RTU

Pereira, 2012; Antunes, 2013; Pisco, 2013



EMBOLIZAÇÃO DE ARTÉRIA PROSTÁTICA
técnica desafiadora
anatomia vascular pélvica variável
radiologistas intervencionistas muito experientes
difícil estabelecer seu papel com base na literatura atual
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