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The role of robot‑assisted radical prostatectomy in high‑risk 
organ‑confined prostate cancer
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Review Article

Prostate cancer (PCa) is the most common nonskin 
malignancy diagnosed in the Western Hemisphere. One in 
every seven patients with PCa will eventually die from the 
disease. PCa is stratified into different risk categories based 
on the patient’s prognosis. High‑risk disease was formerly 
characterized by an increased risk of  metastasis and lethality, 
requiring complex treatments. At least 15%–20% of  PCa 
patients present with high‑risk organ‑confined disease. The 
treatment of  organ‑confined high‑risk PCa (OCHRPCa) 
is challenging. The introduction of  robotic surgery 
represents a breakthrough in the surgical treatment of  
PCa. Robotic technique is proved to be of  lower morbidity 
and mortality when compared to the traditional open 
retropubic surgical approach. In this editorial, we review 
the role of  robot‑assisted radical prostatectomy (RARP) 
in the treatment of  OCHRPCa.

With close to 250,000 new cases annually and 35,000 
deaths, PCa represents the most commonly diagnosed 

noncutaneous malignancy and the second leading 
cancer‑related death in the United States.[1] Many patients 
present with organ‑confined disease, yet 15%–20% of  
them die due to the progression of  the PCa, and that 
is the representation of  real high‑risk organ‑confined 
disease.[1,2] The American Urological Association  (AUA) 
adopted D’Amico criteria to define high‑risk PCa. This 
classification uses an endpoint of  prostate‑specific 
antigen  (PSA) failure after treatment and leads to the 
defining “high‑risk” as a clinical T stage ≥ cT2c, a Gleason 
score ≥8, or a PSA >20 ng/mL. The extent of  tumor in 
the biopsy specimens (the percentage of  core involvement 
and the ratio of  involved cores) was found to be associated 
with PCa–specific mortality and was additionally adopted 
by the National Comprehensive Cancer Network for risk 
classification.[3] The biologic behavior of  OCHRPCa varies, 
and current diagnostic tools lack staging accuracy. Most 
of  the regulation authorities agree to define OCHRPCa 

The traditional open retropubic radical prostatectomy has an established role in the treatment of prostate 
cancer. However, it is well known to be morbid procedure with high complication rate. This bad reputation 
prevented utilizing it on a large scale for high risk prostate cancer. Utilizing the da Vinci® to preform radical 
prostatectomy decreased the morbidity of the procedure. Since the introduction of robotic prostatectomy, 
there have been hot debates on its role in the treatment of high risk disease. In this article we reviewed 
the current evidence on utilizing the surgical system in treating high risk organ confined prostate cancer.
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Since its introduction by Dr. Menon, the role of  RARP 
in the treatment of  PCa has been investigated thoroughly. 
Indeed, RARP was associated with lower blood loss and 
transfusion rate and much greater functional outcomes in 
contrast to the traditional RP.[11] RARP was advantaged 
in terms of  perioperative and oncologic outcomes.[11,12] 
The impact of  switching from traditional open RP to 
robot‑assisted laparoscopic prostatectomy in the treatment 
of  OCHRPCa is still under investigation. No large 
series of  RARP in OCHRPCa patients or randomized 
trials comparing RARP with other treatments have 
been reported. Recent literature shows better oncologic 
outcome for RARP when compared to open RP, the 
positive margin and biochemical recurrence indeed were in 
favor of  RARP[13] reduced blood loss and need for blood 
transfusion[14] as well as potential benefits to continence 
and erectile function recovery.[14]

Yuh et al. found in their review of  the surgical outcome 
of  RARP in OCHRPCa that the mean operative time 
was 168  min, and estimated blood loss was 189  ml. 
The mean length of  hospital stay and catheterization time 
were 3.2 and 7.8 days, respectively. The average rate of  
organ‑confined disease was 35% (range: 7%–48%), and the 
positive margin rate was 35% (range: 12%–53%). Finally, 
their 3‑year biochemical recurrence‑free survival ranged 
from 45% to 86% and the overall complication rates ranged 
from 3% to 30%. Unfortunately, many of  the studied series 
did not fulfill the Martin criteria for complication reporting, 
and thus events may be underreported.[15] The available 
scientific evidence appears to favor RP as the initial 
approach of  choice to treat patients with OCHRPCa. 
Because RARP has lower morbidity than traditional open 
approach, it makes sense to utilize this approach to treat 
OCHRPCa instead of  the open traditional technique.

Many factors were studied and found to be surrogate 
with better oncologic outcome and cure. Zugor et al., in 
their analysis of  their own data, found RARP to be safe 
and effective in the treatment of  OCHRPCa. The group, 
also, highlighted the fact that a higher PSA (>20 ng/ml) 
is more likely to be associated with nonorgan‑confined 
disease, lymph node positivity, and positive surgical 
margins in patients who underwent RARP.[16] Pelvic node 
dissection is considered the best method for lymph node 
staging, with potential curative. The risk of  biochemical 
recurrence and cancer‑related death for each positive lymph 
node resected increases.[17] A median yield ranging from 
7 to 24 lymph nodes resected when performing RARP 
was accompanied with increased PSA‑free survival.[17,18] 
In a large multi‑institutional study, only 37% of  patients 
with OCHRPCa needed adjuvant treatment after RARP. 

as PCa with one or more of  the following characteristics, 
PSA >20 ng/mL, Gleason ≥8, T2c, or >40% involvement 
on the biopsy and that should be associated with lack of  
negative workup. Negative workup is defined as a bone 
scan that does not show bone metastasis and computerized 
tomographic study that does not show insolvent of  lymph 
node or surrounding organs.[1‑4]

Surgery and radiation with androgen deprivation (ADT) 
are commonly offered to men OCHRPCa. The treatment 
for high‑risk localized PCa has evolved, based on evidence 
from clinical trials that have established important principles 
of  management. According to the AUA guidelines, the 
treatment of  OCHRPCa can be radiation therapy and 
androgen deprivation therapy or surgery.[2] The European 
Association of  Urology guidelines now support the role for 
radical prostatectomy (RP) in selected OCHRPCa patients 
as a treatment option.[4]

The adoption of  RP as a treatment option for OCHRPCa 
was due to the reported 5‑year PSA relapse‑free survival 
rates ranging from 55% to 71% and 10‑year PCa‑specific 
survival rates from 72% to 92%.[4,5] We should stress the 
importance of  associating RP with extended pelvic node 
dissection (ePLND). This means that the surgeon should 
remove all the pelvic lymph node that accompanies the iliac 
vessels to the bifurcation of  the aorta.[6] The justification 
for ePLND in OCHRPCa is that nodal spread can occur 
in up to 40% of  patients making such a wide dissection 
essential for three reasons: the therapeutic benefit, the more 
accurate staging to estimate prognosis, and to inform the 
need for subsequent therapy.[7]

The big question remains whether RP is superior to 
radiotherapy combined with ADT. Indeed, no prospective 
randomized study addressed this question; however, 
several studies have retrospectively compared RP with 
radiotherapy. A retrospective study compared the 
outcome of  RP with radiation and ADT in patients with 
OCHRPCa found equal 10 years cancer‑free survival in 
both groups. However, the risk of  all‑cause mortality was 
greater after radiotherapy with ADT when compared to 
RP.[8] Although a retrospective randomized study from 
Memorial Sloan Kettering Cancer Center found similar 
cancer‑free survival in OCHRPCa patients after RP when 
compared to radiation and ADT, an absolute benefit of  
7.8% in distant metastasis‑free survival was suggested 
favoring RP.[9] RP turns to be superior to radiation 
combined with ADT in healthy patients with long life 
expectancy. However, the traditional open retropubic 
RP is known to be a morbid operation that was difficult 
to master.[10]
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The observed 5‑year biochemical recurrence‑free and 
cancer‑free survival was as high as 50% and 87%, 
respectively, after RARP for OCHRPCa patients.[18] Age 
should not be the only exclusion factor when considering 
RARP in the presence of  OCHRPCa due to the risk of  
urinary incontinence. Nyarangi‑Dix et al. found out that 
it takes longer time for incontinence to recover in older 
patients. It healthy 70‑year‑old patient may gain continence 
back up to 1 year after the surgery. The group concluded 
that age should not be considered alone as deterring factor 
to treat OCHRPCa with RARP.[19]

It is common for PCa to recur after radiation even in 
organ‑confined disease and risk of  recurrence even 
multiplies in OCHRPCa.[4,5] PCa is considered high risk if  
it recurs after radiation. Open salvage RP after radiation 
failure is considered the standard of  care in the absence 
of  nodal and distant metastases.[19,20] Indeed, current 
literature supports treating patients with RARP even after 
radiation failure. Boris et al. demonstrated the feasibility 
and durability of  salvage RARP after failed radiation. The 
group proved that functional and oncologic outcomes are 
not inferior to open RP.[20]

In summary and whenever feasible, RARP should be 
considered for patients with OCHRPCa whenever the 
patient is at acceptable surgical risk. Salvage RARP is 
good option to treat patients with OCHRPCa after failed 
radiation.
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