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Robotic surgery began in Australia with the performance of a robot assisted radical prostatectomy at 
Epworth Hospital in Melbourne in 2003(1). Since then over 60,000 robotic procedures have been 
performed in Australia, steadily increasing to 9,405 robotic cases in 2020 (figure 1). Although robotic 
radical prostatectomy remains the commonest robotic procedure in Australia, having been performed 
over 50,000 times and accounting for 80% of all robotic cases last year, other disciplines have now 
embraced robotic surgery(2). In 2019, 65% of prostatectomies were performed robotically in Australia. 
Open and laparoscopic approaches accounted for 35% of cases (figure 2). By 2014, 90% of 
prostatectomies in the United States were performed robotically(3) and by 2019, 90% of 
prostatectomies in the United Kingdom were performed robotically(4). Robot-assisted prostatectomy is 
now standard of care in private practice in urology in Australia. This disparity between private and 
public provision occurs because there are few robots in the public sector, so public patients are offered 
an open or laparoscopic approach. Since 2010, the robotic approach has been used in multiple other 
urological surgeries. It is likely that within 5 years, all major urologic surgery will be done robotically 
in Australian hospitals. Robotic partial nephrectomy is now adopted as standard of care for small renal 
masses in hospitals with robotic technology. Other surgeries such as nephrectomy, nephroureterectomy, 
pyeloplasty, radical cystectomy with urinary diversion, and retroperitoneal lymph node dissection for 
testis cancer have become incorporated as robotic surgeries in high volume centres in Australia. In this 
manuscript we present review of current and emerging applications of urologic robotics in Australia. 
Robotic sacrocolpopexy will not be discussed in this section as this reconstructive procedure is more 
performed in gynaecology than urology. 

 

Source: Device Technologies Australia Pty Ltd(5) 

 

Robotic radical prostatectomy 

It was only after 1980, when Walsh first described how to perform safely open retropubic radical 
prostatectomy, that the operation became widely adopted. Before then, the operation was extremely 
hazardous for the patient because of major blood loss from the dorsal vein complex, as well as the lack 
of anatomical insights into the anatomical basis for neural potency anatomy and the continence 
mechanism of the urinary sphincter(6). Menon in 2002 used the robot to perform the difficult operation 
of retropubic radical prostatectomy, applying insights gained from open surgery to a minimally invasive 
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Figure 1. Trend of robotic procedures in Australia beween 2004 - 2020
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robotic approach(7). Radical prostatectomy by the open method is a technically difficult operation and 
has a steep learning curve. Similarly, robotic radical prostatectomy is a difficult operation for the novice 
and has a learning curve of between 50 and 300 cases to proficiency(8). The first Australian series of 
400 robotic radical prostatectomy published in 2008 reported a complication rate from a single centre 
of 15.75% (9). The complication rate in a contemporary series has reduced to 6.6% and continence, 
potency, biochemical recurrence-free survival at 12 months and negative surgical margin rates have 
been reported at 96.4%, 89.8%, 96.4% and 90.7% respectively (10). Measurable quality of life 
outcomes following radical prostatectomy include urinary continence, potency recovery and cancer 
margin status. A landmark randomised controlled trial, comparing robotic radical prostatectomy versus 
open radical prostatectomy was performed by John Yaxley and colleagues in Brisbane. This study was 
reported in the Lancet in 2016(11). The study randomised patients to either open or robotic 
prostatectomy. The authors demonstrated very little difference in measurable outcomes between the 
methods. The difference lay in the advantages of minimally invasive surgery for the robotic approach 
which included reduced blood loss, one day hospital stay and earlier return to normal activity. The study 
also showed slightly improved potency outcomes in the robotic group after 12 and 24 months, although 
not statistically significant(12). Length of hospital stay after robotic prostatectomy is significantly 
shorter than after open radical retropubic prostatectomy As shown by Yaxley et al the mean hospital 
stay for open radical prostatectomy is 3 days and robotic prostatectomy mean hospital stay is 24 to 36 
hours (<0·0001)(13). 

Improvements in quality of life outcomes provided by the robot relate to the three-dimensional, 10 times 
magnified view which allows better access to and improved vision of the neurovascular bundles which 
lie beside the rectum underneath the prostate. The robot also allows superb visualisation of the skeletal 
muscle of the striated sphincter muscle, which controls urinary continence. The ability to perform a 
sphincter preserving watertight anastomosis has meant that the stricture rate between bladder and 
urethra following radical prostatectomy has reduced from 16% to 1% after introduction of robotics(14). 
Some authors have reported alternative approaches to the robotic retropubic approach. The most 
commonly reported now is the Retzius sparing approach. In 2013, Galfano reported this technique, 
whereby the bladder is left suspended to the anterior abdominal wall and access to the prostate is 
achieved through a peritoneotomy posterior to the bladder and seminal vesicles(15, 16). Initial reports 
of this technique showed a high T2 positive margin rate compared with matched traditional robotic 
prostatectomy. Subsequently several series have been published(17-19). There is a trend to higher 
positive margins. The surgery is mostly reserved for those with low risk or intermediate risk prostate 
cancer. Menon reported that 12-month measurable outcomes were no different from his conventional 
matched series(20). The operation is challenging and is probably best performed in those centres where 
there is a high volume of robotic radical prostatectomy undertaken. 
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Source: Device Technologies Australia Pty Ltd(5), Australian Institute of Health and Welfare(21), 
Medicare Statistics(22), MBS Online(23) 

 

 

Robotic partial nephrectomy 

Partial nephrectomy using the robot (RAPN) has now become standard of care for small renal masses 
in those Australian hospitals possessing robots. Partial nephrectomy surgery has increased at a rapid 
rate. The ability to perform safe partial nephrectomy has allowed surgeons to offer less aggressive 
approaches to kidney cancer with the ability to preserve renal parenchyma. Recent studies confirmed 
excellent oncological outcomes for patients with tumours 4 to 7 cm treated with partial nephrectomy. 
These outcomes are similar to those reported in historical radical nephrectomy series for similarly sized 
tumors. Therefore, partial nephrectomy is an acceptable and often preferred treatment for renal masses 
>4 cm(24). The first RAPN in Australia was performed in 2010(25). There has been a steady yearly 
increase in numbers to 816 partial nephrectomies performed robotically in 2019 (Figure 3). In the past 
10 years, 3743 robotic partial nephrectomies have been performed in Australia (5). The advantage of 
robotic surgery compared to a laparoscopic approach relates to a shorter learning curve and an easier 
renorraphy, with subsequent shorter ischaemia times associated with renal artery clamping. The reduced 
ischaemia time facilitates and improves preservation of the renal parenchyma. Robotic partial 
nephrectomy can also be performed on large and complex renal masses in the presence of a solitary 
kidney(26). 
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Figure 2. Trend of robotic vs non-robotic prostatectomy in Australia between 2004 - 2019
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Source: Device Technologies Australia Pty Ltd(5), Australian Institute of Health and Welfare(21), 
Medicare Statistics(22), MBS Online(23) 

 

Robotic radical cystectomy and urinary diversion 

The operation of radical cystectomy and urinary diversion remains the most challenging in urology. 
Complication rates from open radical cystectomy over the years have been high and internationally, a 
30% readmission rate for major complications is reported(27). Transitioning from open surgery to 
robotic cystectomy has been difficult. The surgery is lengthy and is best performed using two teams of 
robotic surgeons, one for the extirpation and the second for the reconstruction. Coughlan and his 
group from Brisbane reported a large series of robotic radical cystectomies with urinary diversion in 
this journal in 2019(27). Their outcomes compared to the historic outcomes showed equivalence in 
complication rates. The Brisbane team are experts (100–750) cases and super-experts (2100–3500 
cases)in provision of robotic surgery(28). The operation probably should be performed in major 
centres where there is a concentration of experience in this procedure. This is mandated in the United 
Kingdom, where centres performing this procedure must perform between 20 and 50 per year. Since 
2009, 532 robotic radical cystectomies been performed in Australia(5) with incremental increases 
each year (figure 4). In published series, there is equivalence in the oncologic efficacy between 
robotic and open procedures (lymph node yield, cancer margin status and recurrence rates)(29). 
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Figure 3. Trend of robotic vs non-robotic partial nephrectomy in Australia between 2010 - 2019
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Source: Device Technologies Australia Pty Ltd(5), Australian Institute of Health and Welfare(21), 
Medicare Statistics(22), MBS Online(23) 

 

Robotic Pyeloplasty, Nephrectomy, Nephroureterectomy 

These, urological operations have been performed robotically with safety and efficacy. There is a 
potential advantage in robotic pyeloplasty over laparoscopic pyeloplasty, in the ability to perform 
reconstruction of the renal pelvis with much greater dexterity using robotic instrumentation than that 
with laparoscopic instrumentation(30). Robotic pyeloplasty is now the preferred method of performing 
this surgery in centres with a robot platform. Radical nephrectomy or simple nephrectomy operations  
are most commonly done laparoscopically currently. Although the consumable costs of laparoscopic 
and robotic nephrectomy are similar, the robotic approach is significantly more expensive to due the 
capital costs of the robotic system. There has been no published study to show benefit of the robotic 
approach over laparoscopic methods. There is oncologic equivalence between laparoscopic/robotic and 
open nephrectomy for T1-T2a tumors(31). If and when costs reduce it is likely robotic radical 
nephrectomy and robotic simple nephrectomy will become standard of care.  

Miscellaneous Robotic urologic surgical procedures 

Simple benign prostatectomy, adrenalectomy, ureteric reconstruction, ureteric reimplantation, Boari 
bladder flap reconstruction and retroperitoneal lymph node dissection have all been performed 
robotically. Robots have also been used in urology to perform gender reassignment surgery, renal 
transplant surgery and surgery for male infertility. 

Future perspectives in Australia 

The future will include robotic applications for almost all urologic surgeries. Before all this can occur, 
three major problems remain in Australia. First, provision of robotic technology in the public system 
where surgical training is performed.  Secondly, development of a robotic education curriculum for 
trainees has to be implemented. Finally, the problem remains of the high cost of machines and 
instruments. Costs will reduce in the next 24 months due to significant competition from at least three 
new robotic surgery companies to the existing monopoly vendor. 

References 

1. Costello AJ, Haxhimolla H, Crowe H, Peters JS. Installation of telerobotic surgery and initial 
experience with telerobotic radical prostatectomy. BJU Int. 2005;96(1):34-8. 
2. Technologies D. Surgeons Actively Performing da Vinci procedures in Australia. Intuitive 
Surgical. 2020. 
3. Crew B. Worth the cost? A closer look at the da Vinci robot’s impact on prostate cancer 
surgery. Nature: International weekly journal of science. 2020;580(7804):S5. 
4. BAUS. Radical Prostatectomy Outcomes Data. British Association of Urological Surgeons. 
2019. 
5. Device. Robotic Surgery Data Report. Device Technologies Australia Pty Ltd; 2021. 
6. Costello AJ. Considering the role of radical prostatectomy in 21st century prostate cancer care. 
Nat Rev Urol. 2020;17(3):177-88. 
7. Menon M, Tewari A, Baize B, Guillonneau B, Vallancien G. Prospective comparison of radical 
retropubic prostatectomy and robot-assisted anatomic prostatectomy: The Vattikuti Urology Institute 
experience. Urology. 2002;60(5):864-8. 



7 
 

8. Tamhankar A, Spencer N, Hampson A, Noel J, El-Taji O, Arianayagam R, et al. Real-time 
assessment of learning curve for robot-assisted laparoscopic prostatectomy. 2020. p. 717-25. 
9. Murphy DG, Kerger M, Crowe H, Peters JS, Costello AJ. Operative details and oncological and 
functional outcome of robotic-assisted laparoscopic radical prostatectomy: 400 cases with a minimum 
of 12 months follow-up. European urology. 2009;55(6):1358-66. 
10. Patel VR, Sivaraman A, Coelho RF, Chauhan S, Palmer KJ, Orvieto MA, et al. Pentafecta: a new 
concept for reporting outcomes of robot-assisted laparoscopic radical prostatectomy. Eur Urol. 
2011;59(5):702-7. 
11. Yaxley JW, Coughlin GD, Chambers SK, Occhipinti S, Samaratunga H, Zajdlewicz L, et al. Robot-
assisted laparoscopic prostatectomy versus open radical retropubic prostatectomy: early outcomes 
from a randomised controlled phase 3 study. The Lancet. 2016;388(10049):1057-66. 
12. Coughlin GD, Yaxley JW, Chambers SK, Occhipinti S, Samaratunga H, Zajdlewicz L, et al. Robot-
assisted laparoscopic prostatectomy versus open radical retropubic prostatectomy: 24-month 
outcomes from a randomised controlled study. The Lancet Oncology. 2018;19(8):1051-60. 
13. Yaxley JW, Coughlin GD, Chambers SK, Occhipinti S, Samaratunga H, Zajdlewicz L, et al. Robot-
assisted laparoscopic prostatectomy versus open radical retropubic prostatectomy: early outcomes 
from a randomised controlled phase 3 study. Lancet (London, England). 2016;388(10049):1057-66. 
14. Browne BM, Vanni AJ. Management of Urethral Stricture and Bladder Neck Contracture 
Following Primary and Salvage Treatment of Prostate Cancer. Curr Urol Rep. 2017;18(10):76. 
15. Galfano A, Ascione A, Grimaldi S, Petralia G, Strada E, Bocciardi AM. A new anatomic approach 
for robot-assisted laparoscopic prostatectomy: a feasibility study for completely intrafascial surgery. 
European urology. 2010;58(3):457-61. 
16. Davis M, Egan J, Marhamati S, Galfano A, Kowalczyk KJ. Retzius-Sparing Robot-Assisted 
Robotic Prostatectomy: Past, Present, and Future. The Urologic clinics of North America. 
2021;48(1):11-23. 
17. Lim SK, Kim KH, Shin TY, Han WK, Chung BH, Hong SJ, et al. Retzius-sparing robot-assisted 
laparoscopic radical prostatectomy: combining the best of retropubic and perineal approaches. BJU 
Int. 2014;114(2):236-44. 
18. Abdel Raheem A, Hagras A, Ghaith A, Alenzi MJ, Elghiaty A, Gameel T, et al. Retzius-sparing 
robot-assisted radical prostatectomy versus open retropubic radical prostatectomy: a prospective 
comparative study with 19-month follow-up. Minerva urologica e nefrologica = The Italian journal of 
urology and nephrology. 2020;72(5):586-94. 
19. Umari P, Eden C, Cahill D, Rizzo M, Eden D, Sooriakumaran P. Retzius-Sparing versus Standard 
Robot-Assisted Radical Prostatectomy: A Comparative Prospective Study of Nearly 500 Patients. The 
Journal of urology. 2021;205(3):780-90. 
20. Menon M, Dalela D, Jamil M, Diaz M, Tallman C, Abdollah F, et al. Functional Recovery, 
Oncologic Outcomes and Postoperative Complications after Robot-Assisted Radical Prostatectomy: An 
Evidence-Based Analysis Comparing the Retzius Sparing and Standard Approaches. The Journal of 
urology. 2018;199(5):1210-7. 
21. AIHW. Procedures data cubes: Australian Institute of Health and Welfare; 2020 [Available 
from: https://www.aihw.giv.au/reports/hospitals/procedures-data-cubes. 
22. Medicare. Medicare Statistics: Medicare Item Reports 2021 [Available from: 
http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp. 
23. MBS. MBS Online: Medicare Benefits Schedule. In: Department of Health AG, editor. 2017. 
24. El-Ghazaly TH, Mason RJ, Rendon RA. Oncological outcomes of partial nephrectomy for 
tumours larger than 4 cm: A systematic review. Canadian Urological Association journal = Journal de 
l'Association des urologues du Canada. 2014;8(1-2):61-6. 
25. Kucharczyk JR, Basto M, Landau A, Graves R, Everaerts W, Birch E, et al. Early experience and 
operative technique of robotic-assisted partial nephrectomy. ANZ journal of surgery. 2015;85(7-
8):529-34. 

https://www.aihw.giv.au/reports/hospitals/procedures-data-cubes
http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp


8 
 

26. Mir MC, Derweesh I, Porpiglia F, Zargar H, Mottrie A, Autorino R. Partial Nephrectomy Versus 
Radical Nephrectomy for Clinical T1b and T2 Renal Tumors: A Systematic Review and Meta-analysis of 
Comparative Studies. European urology. 2017;71(4):606-17. 
27. Honore M, Roberts MJ, Morton A, Teloken PE, Navaratnam A, Coughlin GD. Outcomes and 
learning curve for robotic-assisted radical cystectomy: an Australian experience. ANZ Journal of 
Surgery. 2019;89(12):1593-8. 
28. Hung AJ, Oh PJ, Chen J, Ghodoussipour S, Lane C, Jarc A, et al. Experts vs super-experts: 
differences in automated performance metrics and clinical outcomes for robot-assisted radical 
prostatectomy. BJU international. 2019;123(5):861-8. 
29. Parekh DJ, Reis IM, Castle EP, Gonzalgo ML, Woods ME, Svatek RS, et al. Robot-assisted radical 
cystectomy versus open radical cystectomy in patients with bladder cancer (RAZOR): an open-label, 
randomised, phase 3, non-inferiority trial. Lancet. 2018;391(10139):2525-36. 
30. Mantica G, Ambrosini F, Parodi S, Tappero S, Terrone C. Comparison of Safety, Efficacy and 
Outcomes of Robot Assisted Laparoscopic Pyeloplasty vs Conventional Laparoscopy. Research and 
reports in urology. 2020;12:555-62. 
31. Sprenkle PC, Power N, Ghoneim T, Touijer KA, Dalbagni G, Russo P, et al. Comparison of open 
and minimally invasive partial nephrectomy for renal tumors 4-7 centimeters. European urology. 
2012;61(3):593-9. 

 




