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INTRODUCTION

The most effective method for detecting lymph node me-
tastases in prostate cancer (PCa) remains pelvic lymph 
node dissection (PLND). This procedure allows having 
precise staging and consequent prognostication, thus 
guiding the postsurgical decision-making process 1 2. 
Recent years have seen a decline in PLND during 
radical prostatectomy (RP). While this has been mainly 
attributed to PCa stage migration occurring in the 
prostate-specific antigen (PSA) screening era, question 
remains whether this has also been the result of the 

introduction of training programs in novel minimally-
invasive procedures such as laparoscopic and robotic-
assisted radical prostatectomy 3. Indeed, although the 
feasibility of PLND during robot-assisted radical prosta-
tectomy (RARP) has been well demonstrated 4, patients 
undergoing open retropubic radical prostatectomy 
(RRP) were more likely to have concomitant PLND than 
patients undergoing minimally invasive RP  5-7. Moreo-
ver, as much as 20% of surgeons performing both open 
and robotic approaches, declare that the indication for 
and the extent of their PLND depends on the approach 
they elect to use 8. 

Background and Aims. Pelvic lymphadenectomy is the most effective method for the detection of lymph 
node metastases due to prostate cancer. Question remains whether robot-assisted pelvic lymphadenectomy 
provides the same number of nodes than open lymphadenectomy. We compared outcomes and number of 
nodes retrieved by the two procedures. 
Methods. Data of patients who had undergone pelvic lymphadenectomy during robot-assisted radical pros-
tatectomy (Group A) between January 2016 and June 2018 were compared to those of a matched population 
having undergone pelvic lymphadenectomy during open retropubic prostatectomy (Group B). 
Results. The median number of removed lymph nodes was 11 (range 8-15) in Group A and 14 (range 12-16) 
in Group B (p = 0.05) but the rate of N+ patients was 11.4% in Group A and 14.7% in group B (p = 0.3). The 
median number of metastatic lymph nodes was 1 (range 1-1) in Group A and 2.2 (range 1-9) in Group B. There 
was no vascular complication but the rate of lymphocele requiring percutaneous drainage was 9% in Group B 
as opposed to none in Group A (p = 0.12) and mean age of patients suffering this complication was 70y. 
Conclusions. Robot-assisted pelvic lymphadenectomy provided a lower number of nodes than the open ap-
proach but this did not significantly change the number of patients diagnosed as N+. Though more time-con-
suming, the robotic approach avoided pelvic lymphoceles which were seen in almost 10% of patients having 
undergone the open approach. The risk of such complication appeared to be related to age. 
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Potential reasons for PLND being less common during 
RARP include increased operative room time and costs 
and the risk of vascular complications, particularly in 
patients aging > 65y as they are more likely to have vas-
cular comorbidities. Moreover, skipping PLND may be 
linked to the need of shortening surgical time in patients 
with reduced respiratory capacity; again, this is more 
common in patients aging >  65y. The same reasons 
might also lead to a less aggressive dissection, thus 
resulting in a lower number of removed nodes. Surgical 
volume and learning curve may also play a relevant role 
in determining the number of retrieved noded.
To determine whether RARP allows to retrieve a num-
ber of nodes similar to RRP, in the present study we 
compared the yields of nodes of the two procedures.

PATIENTS AND METHODS

Data of patients scheduled for RP at our institution from 
January 2016 to June 2018 were entered into our pro-
spectively maintained, Internal Review Board approved 
database. To avoid potential inclusion biases, we car-
ried out a retrospective analysis of only those patients 
who had undergone prostate biopsy (PBx) at our insti-
tution. Accordingly, all included patients had undergone 
PSA measurement before DRE and transrectal ultra-
sound (TRUS) as well as to uroflowmetry (UFM) unless 
they had an indwelling urethral catheter  9-12. PBx was 
carried out under local non-infiltrative anesthesia 13 14, 
TRUS was used to determine prostate and transition 
zone volume and to guide transrectal prostate sampling 
according to our systematic 18-core biopsy scheme 15.
A senior uropathologist evaluated the specimens ac-
cording to contemporary diagnostic criteria for high-
grade prostatic intraepithelial neoplasia (HGPIN), atypi-
cal small acinar proliferation (ASAP) of prostate 16, and 
PCa. 
Patients diagnosed with PCa and considered eligible for 
radical prostatectomy received PLND if they had a clin-
ically-significant PCa defined as those with a Gleason 
Grade Group (GGG) > 1 according to the International 
Society of Urological Pathology (ISUP) consensus  17. 
The dissection aimed to remove the obturator, internal 
iliac and external iliac nodes, from the cross of the ure-
ter over the common iliac artery to the inguinal ring. Our 
dedicated pathologist (FS) analysed all specimens.
Data of patients having undergone robot-assisted 
PLND were compared with those having undergone 
PLND during RRP over the same period. 

StatiStical analySiS

Continuous variables are reported as medians and 
interquartile range and analyzed by the Mann Whitney 

U test. Categorical variables are reported as frequen-
cies and analyzed by the Chi square Test. Statistical 
Analyses were performed using STATA 14 (StataCorp 
LP, College Station, TX, USA). Significance was set at 
α = 0.05.

RESULTS

A total of 35 patients underwent robot-assisted PLND 
(Group A); they were compared to a matched popula-
tion of 34 patients who underwent PLND during RRP 
over the same time period (Group B).
Baseline characteristics of the two populations are 
shown in Table  I. There was no difference between 
the two Groups in Age, preoperative PSA, Suspicious 
DRE rates and Biopsy Gleason Grade group. Although 
we did not record surgical time for PLND, the robotic 
approach certainly took longer than the open one. 
However, no vascular complication occurred with both 
approaches, but 3 (9%) patients in Group B had pelvic 
lymphoceles requiring percutaneous drainage. 
Final pathology (Tab. II) showed that the number of re-
trieved nodes was higher in the open approach than in 
the robotic one (11 vs 14, respectively; p = 0.05) but 
there was no difference in the rate of patients classified 
as node-positive (pN+) which was 14.7% for the open 
approach and 11.4% for the robotic one (p = 0.7).The 
median number of metastatic lymph nodes was 2.2 
(range 1-9) for the open approach and 1 (range 1-1) for 
the robotic one. 

DISCUSSION

The main goal of PLND in PCa is to optimize loco-
regional staging; this allows to identify patients at risk 
of progression who may therefore benefit from adjuvant 
treatment. Evidence suggests that the more is the 
number of removed nodes, the greater is the chance of 
detecting lymph node metastasis but the ideal number 
of lymph nodes that need to be removed for adequate 
PCa staging remains unclear. Autopsy series suggests 
that 20 nodes must be removed for accurate loco-
regional staging 18. 
In spite of the availability of novel biomarkers 19-21, the 
risk of a patient with PCa having lymph node metas-
tasis remains linked to standard clinic-pathological 
factors. Indeed, the Briganti nomogram  22 remains 
the most effective method to predict the risk of lymph 
node metastasis and therefore to perform PLND dur-
ing RP. A simplified approach involves offering PLND 
to patients with clinically-significant PCa. However, like 
for other common urological conditions, the decision 
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to perform PLND often relies on patients local condi-
tions and wise clinical judgment 23-25.This turns on the 
above-mentioned data of 20% of surgeons modulating 
the indication for and the extent of their PLND on the 
approach they elect to use 8. 
Question remains on the ability of the robotic approach 
to provide the same number of nodes yielded by open 
one. Indeed, Zorn et al. 26 noted that overall lymph node 
yield was significantly lower (12.5 vs 15 nodes) during 
RARP than in an historical cohort of open procedures. 
Similar findings were reported in other studies 27 28 and 
such differences remained significant after adjustment 
for disease characteristics  29. Conversely, Polcari et 
al.  30 found no difference in terms of lymphnode yield 
and probability of finding positive lymphnodes between 
robot-assisted and open RP. Similarly, Truesdale et 
al. 31 demonstrated that, when patients were stratified 

for preoperative D’amico risk criteria, the number of 
removed lymph nodes was statistically comparable 
between RARP and RRP, particularly when the analysis 
was restricted to patients having received an extended 
PLND. Katz et al. published similar results 32.
In an attempt to summarise available evidence, Plous-
sard et al. 33 performed a systematic review of the lit-
erature and concluded that PLND during RARP can be 
performed effectively and safely. The overall number of 
nodes removed, the likelihood of node positivity, and 
the types and rates of complications of PLND were 
similar to those of pure laparoscopic and open retropu-
bic procedures. 
Our study pointed out that open PLND allowed to re-
trieve a greater number of nodes (14 vs 11, respectively; 
p = 0.05) than the robot-assisted one, but this did not 
turn into a significant difference in the rate of patients 

Table I. Patients characteristics.

Variable Group A = robotic
(n = 35)

Group B = open
(n =  34)

P-value

Age (y)* 64 (60-71) 67 (59-71) 0.5
PSA (ng/mL)* 7.0 (5.6-9.6) 6.5 (4.5-11.3) 0.7
Suspicious DRE, n (%) 21 (60%) 18 (52.9%) 0.5
GGG** Biopsy, n (%)
1 5 (14.3%) 4 (11.8%) 1
2 11 (31.4%) 11 (32.4%)
3 7 (20.0%) 6 (17.6%)
4 9 (25.7%) 9 (26.5%)
5 3 (8.6%) 4 (11.8%)
Prostate volume (mL)* 40.0 (33.0-53.0) 41.3 (31.0-62.0) 0.7

*Data are expressed as medians (Interquartile Range). ** GGG: Gleason grade group.

Table II. Final pathology results.

Variable Group A = robotic
(n = 35)

Group B = open
(n =  34)

P-value

T stage, n (%)
pT2a 1 (2.9%) 5 (14.7%) 0.3
pT2b 5 (14.3%) 4 (11.8%)
pT2c 14 (40.0%) 15 (44.1%)
pT3a 7 (20.0%) 7 (20.6%)
pT3b 8 (22.9%) 3 (8.8%)
GGG**, n (%)
1 5 (14.3%) 5 (14.7%) 0.8
2 15 (42.9%) 13 (38.2%)
3 6 (17.1%) 6 (17.6%)
4 5 (14.3%) 8 (23.5%)
5 4 (11.4%) 2 (5.9%)
Total n. of nodes* 11.00 (8.0, 15.0) 14.00 (12.0, 16.0) 0.05
pN1 patients, n (%) 4 (11.4%) 5 (14.7%) 0.7

*Data are expressed as medians (Interquartile Range). ** GGG: Gleason grade group.
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classified as node-positive (14.7% for the open approach 
and 11.4% for the robotic one). It is worth mentioning 
that we analysed just the first 35 consecutive cases of 
our robotic experience, and case load is known to play 
a key role in almost all surgical procedures 34. Also, we 
did not experience more complications with the robotic 
approach in spite of potential specific complications of 
this procedure are well known 35. Conversely, the robotic 
approach prevented lymphoceles requiring percutane-
ous drainage, which were seen in 9% of patients having 
undergone the open approach. This may be a poten-
tial advantage of the robotic approach in patients aged 
> 65y, since the mean age of patients who suffered lym-
phoceles requiring percutaneous drainage was 70y. 
Our study is not without limitations. First, the number of 
patients is small but we aimed to evaluate the outcome of 
the initial phase of our robotic experience, assuming we 
can only do better by time. Second, surgeon’s and pa-
thologist’s diligence may impact on the number of nodes 
retrieved; however, this was a single-surgeon experience 
(GC) with a single pathologist reviewing all specimens. 
In conclusion, robot-assisted PLND proved to be safe 
and effective even during the learning curve. Though 
providing a lower number of nodes, it did not signifi-
cantly affect correct N staging. The robotic approach 
seemed to be safer than the open one since it pre-
vented lymphocele occurrence, which was found to 
be a common complication of the elderly probably due 
to impaired vascular and lymphatic status. However, it 
should be taken into account that the robotic approach 
is time consuming and this may be relevant in patients 
with significant preoperative comorbidity, like the el-
derly, whereby surgical time may be an issue. 

acknowledgementS

We are grateful to Prof. Maria Michela Dota, English 
Mother Tongue Teacher, for her precious linguistic revision.

conflict of intereSt

The authors declare no conflict of interest.

References
1 Gakis G, Boorjian SA, Briganti A, et al. The role of rad-

ical prostatectomy and lymph node dissection in lymph 
node-positive prostate cancer: a systematic review of the 
literature. Eur Urol 2014;66:191-9. 

2 Middleton RG. Value of and indications for pelvic lymph 
node dissection in the staging of prostate cancer. NCI Mo-
nogr 1988;7:41-3. 

3 Briganti A, Bianchi M, Sun M, et al. Impact of the introduc-
tion of a robotic training programme on prostate cancer 
stage migration at a single tertiary referral centre. BJU Inter 
2013;111:1222-30. 

4 Mottrie A, Volpe A. The Robotic approach does not change 
the current paradigms of pelvic lymph node dissection for 
prostate cancer. Eur Urol 2014;65:17-9. 

5 Briganti A, Larcher A, Abdollah F, et al. Updated nomo-
gram predicting lymph node invasion in patients with 
prostate cancer undergoing extended pelvic lymph node 
dissection: the essential importance of percentage of pos-
itive cores. Eur Urol 2012;61:480-7. 

6 Thompson I, Thrasher JB, Aus G, et al. Guideline for the 
management of clinically localized prostate cancer: 2007 
update. J Urol 2007;177:2106-31. 

7 Mohler J, Bahnson RR, Boston B, et al. NCCN clinical 
practice guidelines in oncology: prostate cancer. J Natl 
Compr Canc Netw 2010;8:162-200. 

8 Touijer KA, Ahallal Y, Guillonneau BD. Indications for and 
anatomical extent of pelvic lymph node dissection for pros-
tate cancer: practice patterns of uro-oncologists in North 
America. Urol Oncol 2013;31:1517-21.

9 Cormio L, Lucarelli G, Netti GS, et al. Post-void residual 
urinary volume is an independent predictor of biopsy re-
sults in men at risk for prostate cancer. Anticancer Res 
2015;35:2175-82. 

10 Cicione A, Cormio L, Cantiello F, et al. Presence and sever-
ity of lower urinary tract symptoms are inversely correlated 
with the risk of prostate cancer on prostate biopsy. Miner-
va Urol Nefrol 2017;69:486-92.

11  Cormio L, Lucarelli G, Selvaggio O, et al. Absence of 
bladder outlet obstruction is an independent risk factor for 
prostate cancer in men undergoing prostate biopsy. Medi-
cine 2016;95:2551-6. 

12 Cormio L, Cindolo L, Troiano F, et al. Development and 
internal validation of novel nomograms based on benign 
prostatic obstruction-related parameters to predict the 
risk of prostate cancer at first prostate biopsy. Front Oncol 
2018;8:438.

13 Cormio L, Lorusso F, Selvaggio O, et al. Noninfiltrative 
anesthesia for transrectal prostate biopsy: a randomized 
prospective study comparing lidocaine-prilocaine cream 
and lidocaine-ketorolac gel. Urol Oncol 2013;31:68-73. 

14  Cormio L, Pagliarulo V, Lorusso F, et al. Combined peri-
anal-intrarectal (PI) lidocaine-prilocaine (LP) cream and 
lidocaine-ketorolac gel provide better pain relief than com-
bined PI LP cream and periprostatic nerve block during 
transrectal prostate biopsy. BJU Int 2012;109:1776-80. 

15 Cormio L, Scattoni V, Lorusso F, et al. Prostate cancer de-
tection rates in different biopsy schemes. Which cores for 
which patients? World J Urol 2014;32:341-6.

16  Sanguedolce F, Cormio A, Musci G, et al. Typing the atyp-
ical: diagnostic issues and predictive markers in suspicious 
prostate lesions. Crit Rev Clin Lab Sci 2017;22:1-17.

17 Pompe RS, Davis-Bondarenko H, Zaffuto E, et al. Popu-
lation-based validation of the 2014 ISUP Gleason Grade 
Groups in patients treated with radical prostatectomy, 
brachytherapy, external beam radiation, or no local treat-
ment. Prostate 2017;77:686-93.

18 Weingärtner K, Ramaswamy A, Bittinger A, et al. Anatom-
ical basis for pelvic lymphadenectomy in prostate cancer: 



Robot-assisted pelvic lymphadenectomy for prostate cancer. Potentially advantageous in the elderly? 199

results of an autopsy study and implications for the clinic. 
J Urol 1996;156:1969-71.

19 Falzarano SM, Ferro M, Bollito E, et al. Novel biomarkers 
and genomic tests in prostate cancer: a critical analysis. 
Minerva Urol Nefrol 2015;67:211-31. 

20 Sanguedolce F, Cormio A, Brunelli M, et al. Urine TMPRSS2: 
ERG fusion transcript as a biomarker for prostate cancer: 
literature review. Clin Genitourin Cancer 2016;14:117-21. 

21 Stallone G, Cormio L, Netti GS, et al. Pentraxin 3: a novel 
biomarker for predicting progression from prostatic inflam-
mation to prostate cancer. Cancer Res 2014;74:4230-8. 

22 Briganti A, Chun FK, Salonia A, et al. A nomogram for staging 
of exclusive nonobturator lymph node metastases in men 
with localized prostate cancer. Eur Urol 2007;51:112-9.

23 Cormio L, Gonzalez GI, Tolley D, et al. Exit strategies fol-
lowing percutaneous nephrolithotomy (PCNL): a compari-
son of surgical outcomes in the Clinical Research Office of 
the Endourological Society (CROES) PCNL Global Study. 
World J Urol 2013;31:1239-44. 

24 Cormio L, Preminger G, Saussine C, et al. Nephrostomy in 
percutaneous nephrolithotomy (PCNL): does nephrosto-
my tube size matter? Results from the Global PCNL Study 
from the Clinical Research Office Endourology Society. 
World J Urol 2013;31:1563-8. 

25 Wollin DA, Joyce AD, Gupta M, et al. Antibiotic use and the 
prevention and management of infectious complications in 
stone disease. World J Urol 2017;35:1369-79. 

26 Zorn KC, Katz MH, Bernstein A, et al. Pelvic lymph-
adenectomy during robot-assisted radical prostatectomy: 
Assessing nodal yield, perioperative outcomes, and com-
plications. Urology 2009;74:296-302. 

27 Cooperberg MR, Kane CJ, Cowan JE, et al. Adequacy of 
lymphadenectomy among men undergoing robot-assisted 
laparoscopic radical prostatectomy. BJU Int 2010;105:88-92. 

28 Yates J, Haleblian G, Stein B, et al. The impact of 

robotic surgery on pelvic lymph node dissection during 
radical prostatectomy for localized prostate cancer: the 
Brown University early robotic experience. Can J Urol 
2009;16:4842-6. 

29 Silberstein JL, Vickers AJ, Power NE, et al. Pelvic lymph 
node dissection for patients with elevated risk of lymph 
node invasion during radical prostatectomy: comparison 
of open, laparoscopic and robot-assisted procedures. J 
Endourol 2012;26:748-53. 

30 Polcari AJ, Hugen CM, Sivarajan G, et al. Comparison 
of open and robot-assisted pelvic lymphadenectomy for 
prostate cancer. J Endourol 2009;23:1313-7. 

31 Truesdale MD, Lee DJ, Cheetham PJ, et al. Assessment of 
lymph node yield after pelvic lymph node dissection in men 
with prostate cancer: a comparison between robot-assist-
ed radical prostatectomy and open radical prostatectomy 
in the modern era. J Endourol 2010;24:1055-60. 

32 Katz DJ, Yee DS, Godoy G, et al. Lymph node dissection 
during robotic-assisted laparoscopic prostatectomy: com-
parison of lymph node yield and clinical outcomes when 
including common iliac nodes with standard template dis-
section. BJU Int 2010;106:391-6. 

33 Ploussard G, Briganti A, de la Taille A, et al. Pelvic lymph 
node dissection during robot-assisted radical prostatec-
tomy: efficacy, limitations, and complications-a systematic 
review of the literature. Eur Urol 2014;65:7-16. 

34 Kandasami SV, Mamoulakis C, El-Nahas AR, et al. Im-
pact of case volume on outcomes of ureteroscopy for 
ureteral stones: the clinical research office of the en-
dourological society ureteroscopy global study. Eur Urol 
2014;66:1046-51.

35 Cormio L, Massenio P, Lucarelli G, et al. Hem-o-lok clip: a 
neglected cause of severe bladder neck contracture and 
consequent urinary incontinence after robot-assisted lapa-
roscopic radical prostatectomy. BMC Urol 2014;14:21-6. 


