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2 Executive Summary 
This report presents the findings and conclusions of a provincial health technology reassessment 

on the use of open radical prostatectomy (ORP), laparoscopic radical prostatectomy (LRP), or 

robotic-assisted radical prostatectomy (RARP) for prostate cancer. The policy question to be 

addressed by this health evidence review is: ‘What is the appropriate use of ORP, LRP, and 

RARP for patients with prostate cancer, taking into account clinical efficacy, patient and clinical 

perspectives, cost-effectiveness, and budget impact?’ 

 

The primary research questions for this health technology reassessment were: 

1. What is the burden of prostate cancer in BC, including prevalence, incidence, costs, and 

consequences for the patients and health care system?  

2. What is the current standard of care for patients with prostate cancer in BC? 

3. What are the concerns and limitations of ORP, LRP and RARP?  

4. Within other Canadian provinces, what is the proportion of prostatectomies that are done 

using ORP, LRP and RARP?  

5. Does the BC health system have the capacity and resources to replace public coverage for 

ORP procedures with coverage for LRP and/or RARP?  

6. What is the evidence on the societal impact (e.g., social, cultural, environmental) for LRP 

and RARP? 

7. What are the benefits and challenges of maintaining status quo versus wider adoption of 

LRP and/or RARP?  

8. Is there additional training required to perform LRP and RARP compared to ORP? 

 

Background:  

Prostate cancer is the second most common malignancy and the fifth most common cause of 

cancer-related deaths in men globally, with an estimated 1.3 million new cases and 359,000 

deaths reported in 2018. It accounts for 21% of all cancers among males and 10% of all male 

cancer deaths in Canada. Risk factors include age, race, family history, and genetics. Screening 

for prostate cancer is performed through a digital rectal examination and/or a prostate-specific 

antigen (PSA) test, and the diagnosis is confirmed through a transrectal ultrasound-guided 

prostate biopsy. Patients unsuitable for invasive treatment are managed conservatively by 
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watchful waiting. Patients with clinically localized prostate cancer who have more than 10 years 

of life expectancy may be treated by radical prostatectomy (standard of care), which includes 

RARP, LRP, and ORP. Other treatment modalities include radiotherapy and hormone therapy. 

 

Methods:  

The following methodological approaches were used to gather and synthesize the available 

evidence: 

I. Review of Guidelines for Surgical Treatment of Prostate Cancer 

II. Jurisdictional Scan of Prostatectomy Practices across Canada 

III. Systematic Review of Health Technology Assessments of RARP, LRP, and ORP 

IV. Systematic Review of Clinical Effectiveness and Safety of RARP, LRP, and ORP 

V. Patient Interviews 

VI. Rapid Qualitative Review of Patient Perspectives 

VII. Clinician Interviews 

VIII. Hospital Administration Interviews 

IX. Cost-effectiveness Analysis 

X. Budget Impact Analysis 

XI. Implementation Analysis 

 

Key Findings: 

Twenty clinical practice guidelines for surgical treatment of prostate cancer were identified. 

Canadian and European guidelines recommend radical prostatectomy as treatment for localized 

low- and intermediate-risk prostate cancer, and either as part of a multimodal treatment for high-

risk prostate cancer, or alone for selected cases. Canadian guidelines that provided 

recommendations regarding specific surgical techniques (i.e., RARP, LRP, ORP) differed in 

their appraisal of their effectiveness: the Alberta Health Services (AHS) guideline noted that 

RARP and ORP were clinically equivalent; the Institut national d’excellence en santé et en 

services sociaux (INESSS) guideline noted that all three methods were equivalent; and the 

Saskatchewan Cancer Agency (SCA) guideline recommended ORP and LRP for low- and 

intermediate-risk prostate cancer. The only European guideline that provided recommendations 
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specific to surgical technique (the European Association of Urology; EAU) noted that ORP, 

RARP, and LRP were clinically equivalent. 

 

A survey of Canadian urologists and surgical robot distributors was conducted as part of a 

jurisdictional scan of prostatectomy surgical practices across Canada. Responses were received 

from one Canadian distributor and eight Canadian urologists from Alberta (n=2), Nova Scotia 

(n=2), Ontario (n=1), Manitoba (n=1), Saskatchewan (n=1), and Quebec (n=1). As of September 

2019, there were 26 surgical robots across Canada being used for RARP. RARP was reported to 

be the most commonly used surgical prostatectomy technique in Alberta and Quebec (Montreal); 

ORP was reported to be the most commonly used technique in Ontario, Nova Scotia, and 

Manitoba; and LRP was reported to be the most commonly used technique in Saskatchewan. 

There is one surgical robot in British Columbia, located at Vancouver General Hospital.  

 

A systematic review of previous HTAs/evidence summaries comparing RARP, LRP, and/or 

ORP identified 17 publications, 11 of which were available as full-text. Broadly, the 

HTAs/evidence reviews reported that RARP performed either as well as or better than ORP or 

LRP across a range of perioperative, oncological, and functional outcomes. However, three of 

the HTAs/evidence summaries noted that there is not sufficient evidence to draw conclusions 

about superiority of RARP compared to LRP or ORP. Five of the 11 included full-text HTAs 

conducted a primary economic evaluation, and five conducted a budget impact analysis. RARP 

was found to cost more than ORP or LRP, and its higher cost was associated with small gains in 

QALYs and high ICERs, which ranged from €26,647/QALY to $5.2 million/QALY, depending 

on the comparators. 

 

The systematic review of clinical effectiveness and safety, comparing RARP, ORP and LRP 

identified 323 studies; 316 observational studies and 7 randomized controlled trials. Of these, 

249 studies had sufficient data to permit meta-analysis. Meta-analysis was conducted on the 

following outcomes: continence, potency, BCR-free, positive surgical margin, blood transfusion, 

hospital length of stay, complications, and readmission. Based on meta-analyses of RCT data, 

LRP has significantly lower continence and potency rates at 12 months than RARP. Figure 1 

summarizes the meta-analysis of observational studies. 
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Figure 1. Summary of Meta-analysis from Observational Studies 

 
 

Patient perspectives were captured through a combination of a rapid qualitative review of the 

literature and patient interviews. The rapid literature review was conducted by CADTH. From 

the 38 studies identified in their rapid review, urinary incontinence and erectile dysfunction have 

a substantial impact on a patient’s quality of life; this highlights the need to ensure consistent and 

reliable information is given about different treatment options. It also identified that additional 

opportunities for patient education about the post-surgery recovery period may help to support 

the transition from hospital to home and reduce worries about side effects. 

 

Interviews were conducted with 11 patients; analysis of this data was largely consistent with 

what was found by CADTH in their rapid review of literature. Broadly, when making treatment 

decisions, wait times, availability of procedure, the progression of their cancer, and the 

advantages and disadvantages of the treatment were considered by patients. Issues related to 

post-surgical recovery such as with bowel movements, pain, bruising, continence and erectile 

dysfunction created challenges in relationships and with personal identity. Participants shared 

gratitude and appreciation for the care received and relief the cancer had been removed; for 

others, stress and anxiety levels increased knowing the cancer was still there. Participants 
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reported feeling satisfied with their treatment options, but identified the following opportunities 

for system improvement: shift towards patient-centered approaches; improving communication 

and educational resources, improving wait times and experience with diagnostic screening and 

testing, and expanding the availability of the pre- and post- educational resources throughout the 

province.  

 

Interviewed clinicians reported that based on their clinical experience, the perceived benefit of 

RARP in comparison to ORP was less blood loss, faster recovery, less pain, and faster incision 

healing due to smaller incision. RARP and ORP were seen as equivalent in terms of oncologic, 

continence, and erectile function outcomes but access to ORP was typically better with shorter 

wait times and shorter travel distance. Urologists noted that RARP is increasingly becoming the 

standard of practice in many jurisdictions. LRP is no longer being, or soon will no longer be, 

taught in Canada since most residency programs in centres that perform minimally invasive 

surgery do so using robotic assistance. Due to this there is concern that it will gradually become 

more difficult to recruit ORP-trained urologists. 

  

Hospital administrators described how training and recruitment of urologists may become 

challenging in the future. Only ORP training is available within BC. As the status quo shifts 

towards RARP in some countries, those with RARP experience must be recruited from 

elsewhere, while the pool of ORP trained urologists becomes smaller. RARP requires additional 

time compared to ORP, with 2 RARPs conducted in 9.5 hours versus 3 ORPS conducted in 8.5 

hours. Opportunities may exist for funding robotic surgical systems through private donations, 

although it was noted that it is not known if there is a need for additional systems. Future 

opportunities may exist to improve prostatectomy in BC: the development of a database to 

understand need and developing a protocol to determine surgical technique based on patient 

populations most likely to benefit from each. 

 

When reflecting on the status quo of prostatectomy surgery in BC and when discussing a change 

from status quo, hospital-level administrators mentioned considerations such as staffing and 

training, scheduling, funding, and patient demand. Use of RARP comes with the requirement of 

additional space, staff, the ability to do fewer procedures per day, and different training 
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requirements when compared with ORP. If prostatectomy provision is changed, these need to be 

considered. 

 

The cost-utility analysis compared cost and quality adjusted life year outcomes between ORP, 

LRP, and RARP, from the perspective of the publicly funded healthcare system in British 

Columbia, over a time horizon of three years. In the base case analysis, LRP was predicted to 

result in fewer QALYs than ORP at a greater cost and was therefore dominated. The incremental 

cost-effectiveness ratio for RARP relative to ORP was $1,229,430/QALY (95% CI: $1,068,846 

to $1,446,681). Scenario analyses considered were: 1) lifetime time horizon, 2) exclusion of 

capital costs for LRP or RARP, 3) model inputs informed by observational data, and 4) 

observational data informed model inputs with the lifetime time horizon. The ICER for RARP 

was not below $50,000/QALY, the threshold which may be considered reasonable value, in any 

scenario considered.  

 

Based on the evidence herein, four implementation scenarios were developed: 1) maintain status 

quo, increasing RARP, ORP and LRP with population growth; 2) reduced RARP and increase 

ORP and LRP; 3) increase RARP by investing in additional robotic systems while reducing ORP 

and LRP; and 4) increase RARP by targeting a specific proportion of RARP, while reducing 

ORP and LRP. A budget impact analysis was conducted over a 3-year time horizon to estimate 

costs associated with prostatectomy technologies in British Columbia based on the above 

scenarios. Results of this analysis are synthesized in Table 1. 
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3 Purpose of this Health Technology Reassessment 
The purpose of this health technology reassessment (HTR) is to synthesize the evidence on open 

radical prostatectomy (ORP), laparoscopic radical prostatectomy (LRP), or robotic-assisted 

radical prostatectomy (RARP) for treatment of prostate cancer. This report summarizes the 

clinical effectiveness and safety literature on RARP, LRP, and ORP (Figure 2). The current 

context on the use of RARP, LRP, and ORP in British Columbia (BC) and Canada is also 

presented, in the form of patient and clinician interviews, a rapid qualitative review of patient 

perspectives, and a jurisdictional scan. Finally, a cost-effectiveness analysis is conducted, and a 

budget impact analysis is completed for a range of implementation scenarios. 

 

Figure 2. Evidence Synthesis on ORP, LRP and RARP for Treatment of Prostate Cancer 

 
 

 

 

 

 

 

 

Robotic-assisted 
radical 

prostatectomy

Open radical 
prostatectomy

Laparoscopic 
radical 

prostatectomy



24 

4 Research Question and Objectives 
The primary research questions are: 

1. What is the burden of prostate cancer in BC, including prevalence, incidence, costs, and 

consequences for the patients and health care system?  

2. What is the current standard of care for patients with prostate cancer in BC? 

3. What are the concerns and limitations of ORP, LRP and RARP?  

4. Within other Canadian provinces, what is the proportion of prostatectomies that are done 

using ORP, LRP and RARP?  

5. Does the BC health system have the capacity and resources to replace public coverage for 

ORP procedures with coverage for LRP and/or RARP?  

6. What is the evidence on the societal impact (e.g., social, cultural, environmental) for LRP 

and RARP? 

7. What are the benefits and challenges of maintaining status quo versus wider adoption of 

LRP and/or RARP?  

8. Is there additional training required to perform LRP and RARP compared to ORP? 

 

A variety of methodological approaches were used to gather and synthesize the available 

evidence in order to address the primary research question (Figure 3). The following 

methodologies were used: 

 

I. Review of Guidelines for Surgical Treatment of Prostate Cancer 

II. Jurisdictional Scan of Prostatectomy Practices across Canada 

III. Systematic Review of Health Technology Assessments of RARP, LRP, and ORP 

IV. Systematic Review of Clinical Effectiveness and Safety of RARP, LRP, and ORP 

V. Patient Interviews 

VI. Rapid Qualitative Review of Patient Perspectives 

VII. Clinician Interviews 

VIII. Hospital Administration Interviews 

IX. Cost-effectiveness Analysis 

X. Budget Impact Analysis 

XI. Implementation Analysis  





26 

5 Background 

 

5.1 The Prostate Gland 

The prostate gland in a healthy young adult is a walnut sized organ located at the base of the 

urinary bladder. It is the largest accessory gland in men and the site of three major diseases:  

prostatitis, benign prostatic hyperplasia, and prostate cancer (Figure 4).1 It comprises of a base, 

an apex, an anterior, a posterior, and an inferior-lateral surface.2 The prostate primarily serves a 

reproductive function, contributing approximately 30% to the total volume of the semen.2 Its 

alkaline secretion protects the sperm from the hostile environment of the female reproductive 

tract, particularly the acidic cervical mucus and vaginal secretions.2  

Summary 

• Prostate cancer is the second most common malignancy and the fifth most common 
cause of cancer related deaths in men globally, with an estimated 1.3 million new 
cases and 359,000 deaths reported in 2018.  

• It accounts for 21% of all cancers among males and 10% of all male cancer deaths 
in Canada.  

• Risk factors include age, race, family history and genetics.   
• Digital rectal examination, prostate-specific antigen test, or both are the mainstay 

of screening, and diagnosis is by transrectal ultrasound-guided prostate biopsy.  
• Patients unsuitable for treatment are managed conservatively by watchful waiting; 

however, the standard of care for clinically localized prostate cancer in patients 
with more than 10 years of life expectancy is radical prostatectomy.  

• Other modalities of treatment include radiotherapy and hormone therapy. 
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Figure 4. The Prostate Gland 

 
Source: American Cancer Society3 
 

5.2 Prostate Cancer 

5.2.1 Epidemiology 

Prostate cancer is the second most common malignancy and the fifth most common cause of 

cancer related deaths in men globally, with an estimated 1.3 million new cases and 359,000 

deaths reported in 2018.4 It is the most commonly diagnosed cancer and the third leading cause 

of cancer death among Canadian males, with an estimated 21,300 new cases and 4,100 deaths 

reported in 2017.5 It accounts for 21% of all cancers among males and 10% of all male cancer 

deaths in Canada.6 Prince Edward Island, Saskatchewan and Manitoba have the highest 

estimated mortality, while the mortality rates are lowest in Quebec and British Columbia .6 The 

five-year net survival for prostate cancer in Canada is 95%, which is among the highest in the 

world.6 Ontario has the highest five-year net survival in Canada (96%), British Columbia, New 

Brunswick and Nova Scotia have 93% five-year survival respectively, while Manitoba has the 

lowest (89 %).6 The mortality rate for prostate cancer in British Columbia is 22.2 deaths per 

100,000 persons (Figure 5).6 
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5.2.3 Screening 

Digital rectal examination (DRE), prostate-specific antigen (PSA) test, or both had been the 

mainstay of prostate cancer screening. However, recent evidence suggests that routine DRE at 

the primary care level is not an effective method of screening12 and there is also no consensus on 

the appropriateness of the PSA test as a screening tool for prostate cancer.13,14 Owing to the risk 

of false positivity and over diagnosis, often leading to unnecessary treatments with attendant 

complications, the Canadian Task Force on Preventive Health Care recommends against 

screening with the PSA test.14 However, the Canadian Urological Association recommends 

offering PSA screening to men over 50 years old (or 45 years old if at risk of prostate cancer), 

after a shared decision making process between them and their physicians on the potential 

benefits and harms of screening.15 Similarly, the Canadian Cancer Society recommends that 

patients approaching the age of 50 years, have a family history of prostate cancer or are of 

African ancestry should discuss the benefits and risks of a PSA test16 with their doctors. 

Screening parameters that may assist with the selection of patients with higher risk of prostate 

cancer include PSA kinetics, PSA density, percent free PSA, biomarker panels, and prostate risk 

calculators.15  

 

5.3 Diagnosis, Staging and Grading  

5.3.1 Diagnosis 

The diagnosis of prostate cancer relies on histopathologic confirmation with prostate biopsy, 

usually by transrectal ultrasound (TRUS)-guided prostate biopsy.17,18 The Canadian Urology 

Association suggests an individualized approach to determining the threshold for performing a 

prostate biopsy. Several factors such as DRE findings, family history, age, race and PSA levels 

should be incorporated into the decision making process.15 While an elevated PSA level is 

indicative of possible disease, high-risk prostate cancer can occur in men with a normal PSA 

level.19,20 Therefore, the Canadian Urology Association recommends against making a biopsy 

decision based on a single PSA test.15 Although TRUS guided biopsy remains the standard 

method of diagnosing prostate cancer, the Canadian Urology Association recommends the use of 

multiparametric magnetic resonance imaging (mpMRI) in patients with previous negative 

TRUS-guided systematic biopsy and demonstrated increase in the risk of having clinically 

significant prostate cancer (i.e. continued rise in PSA and/or change in findings from digital 
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differentiated cells and grade 5 the least differentiated. Grade 1 has the most favorable prognosis 

while 5 has the poorest prognosis. Since prostate cancer usually has more than one pattern, the 

sum of the primary and secondary grades make up the Gleason score.26 For example, if the 

primary pattern is grade 3 and the secondary pattern is grade 4, then the Gleason score is 7.  

 

The D’Amico risk classification system calculates the 5-year risk of treatment failure based on a 

combined modality staging system, which integrates the PSA level, Gleason score and TNM 

clinical stage into a decision model to classify prostate cancer as low, intermediate or high 

risk27,28 of biochemical recurrence. Patients with clinical T1c-T2a, a PSA level ≤10 ng/mL, and 

biopsy Gleason score ≤ 6 are low risk. Those with clinical Stage T2b or PSA level of 10.1 to 20 

ng/mL or Gleason score 7 are intermediate risk; while those with clinical Stage T2c or PSA level 

>20 ng/mL or biopsy Gleason score >7 are high risk.29-31 

 

5.3.3 Treatment  

There are several treatment options for patients with prostate cancer. This include watchful 

waiting, active surveillance, surgical and non-surgical treatment (Figure 6). 

 

Figure 6. Prostate Cancer Treatment Options 
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5.3.3.1 Watchful Waiting and Active Surveillance 

Patients unsuitable for invasive treatment are managed conservatively by watchful waiting. They 

are observed for local or systemic progression, for which they are offered palliative treatment.30 

These men are usually older and unlikely to benefit from radical treatment. In contrast, active 

surveillance is reserved for men with low-risk prostate cancer, with longer life expectancy. It 

entails regular follow-up with PSA level, DRE, biopsy and imaging. Patients showing features of 

disease progression may be reclassified to intermediate or high risk30,32 and offered 

prostatectomy or radiotherapy.  

 

5.3.3.2 Radical Prostatectomy 

Radical prostatectomy is the standard of care for clinically localized prostate cancer in patients 

with more than 10 years of life expectancy.33 It involves the removal of the entire prostate, the 

adjoining tissues, the seminal vesicles and may include removal of the lymph nodes.33 There are 

three approaches to radical prostatectomy: open, laparoscopic, and robot-assisted laparoscopic. 

There are two standard ORP techniques, perineal and retropubic approaches, of which the 

retropubic approach is the most common.33 ORP requires a lower midline incision from below 

the umbilicus to the pubic bone, while the perineal technique involves an incision in the 

perineum, between the anus and scrotum.34 

 

LRP and RARP minimize the invasiveness associated with ORPs.35 During LRP, small incisions 

are made on the abdomen and a video camera is inserted to view the prostate. Unlike LRP, which 

requires the surgeon to operate by the patient’s bedside, RARP requires a surgeon controlled 

robotic system. It provides the surgeon with six degrees of freedom, stereovision, tremor filtering 

and dexterity enhancement.36 There are several variations of RARP depending on the surgeon’s 

experience and preference. The extraperitoneal approach mimics the open retropubic technique 

and may prevent intraperitoneal complications. Using the extraperitoneal approach can decrease 

the risk of bowel injury and peritonitis in patients with previous extensive pelvic surgery, 

adhesions, or those with inflammations.36 The transperitoneal approach is preferred because it 

provides sufficient arm distance and larger working space than the extraperitoneal approach.37 

The Retzius-sparing technique, which involves passing through the pouch of Douglas to avoid 
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damaging the Retzius structures, particularly the neurovascular bundles,38 preserves continence 

and potency.  

 

There is tremendous variability in the surgical approach to the preservation of the neurovascular 

bundles during radical prostatectomy. These methods include the antegrade and retrograde 

methods or a combination of the two.36 Neurovascular bundles can also be preserved with or 

without the use of thermal energy including monopolar, bipolar, plasma kinetics, or harmonics.36 

The approach to the fascial layers around the prostate also varies and includes extrafascial, 

interfascial, intrafascial, or high intrafascial. Furthermore, radical prostatectomy can be 

performed with or without pelvic lymphadenectomy and with or without bladder neck 

resection.36 Vesicourethral anastomosis after the removal of the prostate can be achieved using 

various suturing techniques including semicontinous, continuous and interrupted suturing 

methods.36  

 

5.3.3.3 Da Vinci Robotic Surgical Systems 

The Da Vinci robotic surgical systems is the only robotic surgical system currently available for 

clinical use in Canada.39 In 2001, Health Canada licensed the first generation of the da Vinci 

Surgical system. The latest version, the da Vinci Xi.,39 was licensed in 2016. Three components 

make up a system: a patient cart, a surgeon’s console, and a vision cart.40 The console provides 

the surgeon with control of the instruments on each of the arms on the patient side cart. These 

instruments, which offer a better range of motion than the human wrist, are passed through 

multiple keyhole incisions on the patient’s abdomen. The vision cart facilitates communication 

across the da Vinci system. It also integrates power generation, image processing, information 

systems and has a high definition display that shows a live feed of the procedure.40 The da Vinci 

system enable surgeons to effectively perform complex surgeries within a confined space.41 It 

provides the surgeon with a 3-dimensional view of the operating field allowing for direct and 

natural hand-eye co-ordination. The instruments have a greater range of motion than the human 

wrist, allowing for up to 360 degrees of rotation. Surgeons are able to dexterously manipulate the 

instruments within small ports thereby minimizing the need for large surgical incisions.41 
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5.3.3.4 Radiation Therapy 

There are two major forms of radiotherapy for prostate cancer: external beam radiotherapy and 

brachytherapy. External beam radiation therapy delivers x-rays from an externally placed 

machine to cancerous cells. Conformal radiation utilizes computer generated 3-dimensional 

image of the tumor to pinpoint the radiation beams to the cancerous cells. This improves the 

efficiency of the treatment while minimizing the risk of damage to healthy cells.42,43 

Brachytherapy delivers radiation internally, using radioactive substances such as seed implants, 

placed directly into or near the cancerous cells. There are two main types: low-dose seed implant 

brachytherapy and high-dose rate brachytherapy.42,43  

 

5.3.3.5 Hormone Therapy 

Since prostate cancers are mostly dependent on androgens, lowering this male hormone levels 

with drugs or surgically may be used to reverse tumor growth.42,43   

 

5.3.3.6 Other Treatment Methods 

The other methods of prostate cancer treatment includes chemotherapy, cryosurgery and high 

intensity focused ultrasound,43 a combination of radiotherapy and androgen deprivation therapy 

for men with recurrent prostate cancer,44 chemotherapy (docetaxel) with androgen deprivation 

therapy.45 

 

5.4 Outcome Measures of Radical Prostatectomy 

The effectiveness of radical prostatectomy may be measured using oncological outcomes 

including biochemical recurrence free survival and positive surgical margins or with functional 

outcomes such as erectile dysfunction and urinary incontinence. Other outcome measures include 

perioperative and long-term complication rates. 

 

5.4.1 Oncological Outcomes 

5.4.1.1 Biochemical Recurrence (BCR)-free Survival 

An important aspect of the post-operative management of patients following radical 

prostatectomy is the determination of the level of PSA, which is predictive of recurrence of 

prostate cancer prior to the manifestation of clinical and radiographic evidence.46 Therefore, 
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biochemical recurrence-free survival has become a surrogate marker of the efficacy of treatment. 

Although there is a high degree of variability in the definition of biochemical recurrence, 0.2 

ng/mL is the most common threshold.47,48  

 

5.4.1.2 Positive Surgical Margin (PSM) 

The International Society of Urological Pathology defines positive surgical margin as “as tumor 

that extends to the surface of the prostate wherein the surgeon has cut across the tissue plane. It 

includes failure to excise extraprostatic extension of prostate carcinoma, as well as intraprostatic 

incision into otherwise organ-confined tumor.49” Microscopically, it is the presence of tumor 

cells at the inked margin of a resected prostate.50 This usually arises because of the attempt by 

surgeons to achieve a balance between preserving the integrity of the adjoining nerve and 

resecting as much of the cancerous tissues as possible.51 

 

5.4.2 Functional Outcomes 

5.4.2.1 Erectile Dysfunction 

Post-prostatectomy erectile dysfunction results from damage to the nerves essential for erectile 

function, resulting in corporal smooth muscle damage. Bilateral nerve sparing and nerve grafting 

during radical prostatectomy have been used with varying success to prevent erectile 

dysfunction.52  

 

5.4.2.2 Urinary Incontinence 

The pathophysiology of urinary incontinence post-prostatectomy include, urethral sphincter 

incompetence, changes in urethral length, postoperative strictures and bladder muscle over 

activity.53 The nerve supply to the urethral sphincter are susceptible to intra-operative injury 

because of their proximity to the apex of the prostate.53   

 

5.4.2.3 Perioperative Outcomes 

These include intra-operative or post-operative complications. Surgical complications can be 

classified according to the Clavien–Dindo classification, comprising of five grades, depending 

on the on the type of treatment required for the complication.54 Other perioperative outcomes 

include estimated blood loss, length of hospital stay and operative time. 



37 

 



38 

6 Review of Clinical Practice Guidelines for Prostate Cancer 

 

6.1 Purpose 

To synthesize current guidelines and best practice recommendations regarding the use of ORP, 

LRP and RARP techniques for non-metastatic prostate cancer. 

 

6.2 Methods 

6.2.1 Search Strategy 

A grey literature search guided by the Canadian Agency for Drugs and Technologies in Health’s 

(CADTH) “Grey Matters” document was conducted. Grey literature and the websites of known 

HTA organizations, as well as agencies that produce guidelines related to prostatectomy and 

prostate cancer were searched using terms including “prostatectomy,” “robotic,” “robot-

assisted,” “laparoscopic,” or “open” in combination with “prostate cancer” or “prostate.”  

This was supplemented by identifying relevant guidelines from the database search designed to 

identify studies on the comparative clinical effectiveness of the surgical technologies (see 

Section 9 for additional methodological details).  

 

Summary 

• The Canadian guidelines by AHS, BC Cancer Agency, CCO, INESSS and SCA 
recommend radical prostatectomy for localized low and intermediate risk prostate 
cancer patients. They recommend radical prostatectomy as part of a multimodal 
treatment for high-risk cases or alone for selected cases. AHS considered ORP and 
RARP as clinically equivalent, INESSS considered all three methods as equivalent 
and SCA recommended ORP and LRP for low and intermediate-risk prostate 
cancer. 

• All European guidelines (NICE, HAS, KCE, DoH/NCEC, ESMO and EAU) and 
guidelines from other jurisdictions (Japan, Singapore and USA) recommend radical 
prostatectomy for localized low and intermediate risk prostate cancer patients. They 
recommend radical prostatectomy as part of a multimodal treatment for high-risk 
cases or alone for selected cases. The EAU considered ORP, RARP and LRP as 
clinically equivalent. 

• The European guidelines by ESMO and EAU recommended RP for locally 
advanced prostate cancer, while AHS and an Australian guideline recommended 

   







41 

6.3.1 Canadian Guidelines 

According to the 2009 British Columbia Cancer Agency guideline, active surveillance should be 

considered in patients with low risk prostate cancer (Table 4). Radical prostatectomy or 

radiotherapy were recommended for patients in all of the three risk categories. This guideline 

noted that surgery should be reserved for patients less than 72 years old who are in excellent 

health with a life expectancy longer than 10 years. There were no specific recommendations for 

any of the radical prostatectomy techniques.57 

 

In their 2018 guideline, AHS recommended active surveillance for the management of patients 

with low risk prostate cancer, although radical prostatectomy with optional pelvic lymph node 

dissection may be carried out in patients with over 10 years of life expectancy .56 Radical 

prostatectomy with bilateral pelvic lymph node dissection was recommended for intermediate 

and high-risk patients. The document presented both ORP and RARP as equal alternatives, with 

similar oncologic outcomes.56 Radiotherapy in addition to androgen deprivation therapy was 

recommended for advanced disease.55 

 

The 2017 Cancer Care Ontario guideline, funded by the Ontario Ministry of Health and Long-

Term Care, did not provide specific recommendation regarding prostatectomy techniques; 

however, they broadly recommended radical prostatectomy for low and intermediate-risk 

patients and radiation consultation or review at a multidisciplinary cancer conference for high-

risk patients.58  

 

The 2015 INESSS guideline recommended radical prostatectomy for low and intermediate risk 

patients as well as for selected high-risk patients. They found the rate of positive surgical 

margins and perioperative complications with RARP, LRP, and ORP to be similar and found 

RARP to be comparable to LRP in terms of urinary and sexual dysfunction. INESSS concluded 

that clinicians should consider RARP if the surgeon and the center have the required expertise.59  

 

SCA recommended ORP and LRP for low and intermediate-risk patients in their 2008 report. 

They considered either of these methods to be appropriate for patients who are 70 years old or 

younger, with more than 10 years of life expectancy. They suggested that clinicians might 
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consider radical prostatectomy for selected young patients with stage T3a disease or less. The 

recommended treatment for high-risk disease was radical radiotherapy with neoadjuvant, 

concurrent, and adjuvant androgen deprivation therapy.60  
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6.3.2 European Guidelines 

The European Association of Urology published two61,62 of the 10 European guidelines on 

prostate cancer treatment (Table 5), one of these was specifically for RARP.62 This 2014 

guideline, funded by the EAU, found no difference in the oncological outcomes between RARP 

and ORP or LRP, but showed that RARP might provide an improvement in continence when 

compared to either ORP or LRP, and both RARP and LRP might provide an improvement in 

potency when compared to ORP.62 The report concluded that surgical expertise is crucial to 

improved clinical outcomes; a well done LRP or ORP is likely to produce similar functional 

results as RARP.62  

 

Prior to this guideline, the EAU had facilitated a 2011 conference involving 17 world leaders in 

prostate cancer, funded by the City of Hope Cancer Center in California. The conference 

provided several consensus recommendations on the best practices in RARP.63 Although no 

absolute contraindication to RARP in patients with prostate cancer was identified, they 

recommended that only experienced surgeons should conduct RARP on patients with obesity, 

previous abdominal surgery, large prostate size or previous radiation treatment.63 According to 

the consensus statement, the risk of biochemical recurrence, positive surgical margins and the 

need for adjuvant treatment in patients receiving RARP is equivalent to other surgical methods.63  

In 2015, the EAU produced a comprehensive guideline for prostate cancer treatment and 

recommended radical prostatectomy or radiotherapy for patients across all the risk categories of 

prostate cancer.61 Watchful waiting was recommended for patients with short life expectancy 

who are not eligible for radical treatment. All the three surgical approaches to prostatectomy 

were reported to be acceptable, because of the similarities in functional and oncological 

outcomes.61 The recommendations in this EAU guideline were generally similar to those in the 

2015 ESMO guidelines. However, the ESMO did not provide guidance on the indication for 

watchful waiting and there was no statement regarding any of the surgical methods.64 

Furthermore, while ESMO recommended active surveillance for low and intermediate risk 

patients,64 the EAU recommended active surveillance only for patients with low risk disease.61 

Both the ESMO and EAU recommended radical prostatectomy for patients with locally 

advanced prostate cancer; the EAU however emphasized the need to do this in a multimodal 
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setting, in highly selected patients.61 The funder for the ESMO guideline was not stated in the 

published report. 

 

National institutions within Europe have also published various guidelines for the treatment of 

prostate cancer. The most recent of these was the 2019 report by NICE, a publicly funded 

organization in the United Kingdom,65 which recommended radical prostatectomy or 

radiotherapy for patients in any of the three prostate cancer risk categories. NICE recommends 

active surveillance for patients with low and intermediate-risk prostate cancer. In addition, the 

report identified the utility of robotic surgery for localized prostate cancer, without discussing its 

comparative effectiveness and recommended the procurement of robots for centers expected to 

perform more than 150 RARPs per year to ensure cost effectiveness.65 In 2006, NICE published 

the only available guideline for LRP. In this brief report, they recommended LRP for patients 

with localized prostate cancer.66  

 

The Belgian Health Care Knowledge Centre in their 2014 guideline advised surgeons against 

presenting RARP as inherently better than the other techniques.69 Similar to the NICE guideline, 

they recommended radical prostatectomy or radiotherapy for patients in any of the prostate 

cancer risk categories.68,69 Active surveillance was strongly recommended for low risk patients, 

with radical treatment only recommended for patients who declined this option. The nature of 

funding for this report was not clearly stated; however, the Belgian Health Care Knowledge 

Centre is a publicly funded organization.   

 

Ireland’s National Cancer Control Program funded the 2015 Department of Health/National 

Clinical Effectiveness Committee guideline on the diagnosis, staging and treatment of patients 

with prostate cancer. Although this guideline did not provide individual recommendations for 

any of the three surgical methods, radical prostatectomy or radiotherapy were generally 

recommended for patients with 10 or more years of life expectancy across all the risk 

categories.67 These recommendations were similar to the 2012 HAS guideline,70 which did not 

also include specific guidance on radical prostatectomy methods. 
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6.3.3 Guidelines from Other Jurisdictions 

A 2017 American Urological Association funded guideline, jointly produced with the American 

Society for Radiation Oncology and the Society of Urologic Oncology strongly recommended 

active surveillance for patients with low risk prostate cancer, while radical prostatectomy or 

radiotherapy were conditionally recommended.71 The guideline recommended radical 

prostatectomy or radiotherapy (with androgen deprivation therapy) for patients with intermediate 

or high-risk prostate cancer.71 Clinicians were advised to inform patients with localized prostate 

cancer that ORP and RARP offer similar cancer control, continence recovery, and sexual 

recovery outcomes (Table 6). The guideline also showed that retropubic ORP is associated with 

greater blood loss than either RARP or LRP.71  

 

In their 2016 guideline, the Japanese Urological Association recommended radical prostatectomy 

for patients in all the risk categories, including low and intermediate risk with 10 or more years 

of life expectancy as well as selected high-risk cases.72 They reported that both RARP and LRP 

have the same effect on cancer control as retropubic prostatectomy and that both are less 

invasive and allow faster postoperative quality of life.72 The source of funding for this guideline 

was not disclosed.72 Similarly, a Singaporean guideline, with undisclosed funding, recommended 

radical prostatectomy or radiation therapy for all patients with localized prostate cancer. The 

guideline indicated that RARP and LRP provided short term benefits over open surgery in the 

form of smaller wounds, less blood loss and less analgesic use.73  

 

Finally, in a 2010 guideline on the management of advanced prostate cancer, Cancer Council 

Australia and Australia Cancer Network recommended radiotherapy and long-term androgen 

deprivation therapy for patients with advanced prostate cancer.74 They did not find sufficient 

evidence to support the use of radical prostatectomy.74 The source of funding for this guideline 

was not reported. 
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6.4 Conclusions 

Broadly, the identified guidelines provided recommendations regarding the management of 

localized prostate cancer, with general agreement regarding the use of radical prostatectomy 

across all risk categories. Of the four guidelines with recommendations pertaining to locally 

advanced prostate cancer; two recommended the use of radical prostatectomy. Interestingly, 

these were European guidelines, by ESMO64 and EAU.61 According to the majority of the 

reports, low risk localized prostate cancer patients should be managed by active surveillance or 

radical prostatectomy. Several of these guidelines however specified the need to ensure that 

patients receiving radical prostatectomy have life expectancies equal to or exceeding 10 

years.56,59-61,67,72 The general recommendations for the management of patients with intermediate 

risk prostate cancer were radical prostatectomy with pelvic lymph node dissection or 

radiotherapy. The majority of the reports recommended radical prostatectomy or radiotherapy, 

with adjuvant or neoadjuvant therapies, for the treatment of high-risk prostate cancer.  

Only two of the guidelines were specifically developed around methods for radical 

prostatectomy; the 2006 NICE guideline for LRP66 and 2014 guideline by the EAU for robotic 

prostatectomy.62 Both affirmed the utility of these methods for the treatment of patients with 

localized prostate cancer. A number of guidelines also provided statements regarding the 

comparative effectiveness and safety of the three methods of radical prostatectomy. There was 

broad agreement that these methods are comparably effective. It is important to note that a 

number of the reports indicated that that RARP and LRP are less invasive, thereby resulting in 

less blood loss and faster postoperative recovery.62,71-73 The British Columbia guideline 

recommends active surveillance, prostatectomy or radiotherapy for low risk patients, 

prostatectomy or radiotherapy for intermediate risk, and a multimodal approach for high risk; 57 

this is broadly in agreement with the guidelines from other Canadian provinces.  
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robots across Canada, as well as the training required to use the robots to perform robotic-

assisted prostatectomies. Full survey questions are available in Appendix A. 

 

7.3 Results 

The survey was sent to 19 Canadian urologists and two Canadian distributors of the da Vinci 

surgical system. Responses were received from one distributor and eight urologists across six 

provinces: Alberta (n=2), Nova Scotia (n=2), Ontario (n=1), Manitoba (n=1), Saskatchewan 

(n=1), and Quebec (n=1). A summary of the urologists’ responses is reported in Table 7. 

 

Across Canadian hospitals, da Vinci robots are used primarily for urologic surgery, closely 

followed by gynecologic oncology surgery (Figure 8). As of September 2019, there were 29 da 

Vinci robots in Canada, 26 of which were used to perform prostatectomies (Figure 9).75 

According to the most recent CIHI data available, the proportion of robotic-assisted 

prostatectomies in Canada has been steadily increasing, from 9% (722 out of 7890) in 2009-2010 

to 27% (1698 out of 6233) in 2014-2015.76 

 

Figure 8. List of Robotic Surgery Programs across Canadian Hospitals  
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Figure 9. Number of Prostatectomy Robots across Canada 

 

7.3.1 Surgical Care Practices 

7.3.1.1 Alberta 

There are four surgical robots in Alberta, three of which are used to perform robotic-assisted 

prostatectomies. The robots are located in Edmonton and Calgary: 

• Rockyview General Hospital (Calgary) 

• University Alberta Hospital (Edmonton) 

• Royal Alexandra Hospital (Edmonton) 

• Lois Hole (Edmonton; not used for prostatectomy) 

 

Robotic-assisted prostatectomy was reported to be the most commonly used surgical 

prostatectomy technique in Alberta, and both respondents reported having a surgical robot (da 

Vinci Si) at their health centre. Based on the most recent CIHI data, there were 423 (66%) 
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robotic-assisted prostatectomies, 207 (32%) open prostatectomies, and 15 (2%) laparoscopic 

prostatectomies performed in Alberta in 2014-2015.76 

 

Fellowship training in robotic surgery is required to perform robotic-assisted prostatectomies in 

Alberta.  

 

7.3.1.2 Saskatchewan 

There are no surgical robots in Saskatchewan, but the provincial health authority is in the process 

of conducting an appraisal of funding for a robotic surgery program in Saskatoon. Based on the 

most recent CIHI data, there were 143 (84%) laparoscopic prostatectomies and 28 (16%) open 

prostatectomies performed in Saskatchewan in 2014-2015.76 

 

It was noted that none of the surgeons at the respondent’s health centre have any formal 

laparoscopic fellowships, but that the training was conducted internally, and that all the surgeons 

perform a high volume of laparoscopic surgeries.   

 

7.3.1.3 Manitoba 

There are currently no surgical robots in Manitoba. The respondent reported that open 

prostatectomy with bilateral pelvic lymphadenectomy is the surgical standard of care in their 

health centre, and that the majority of prostatectomies performed are open, with a small number 

performed using the laparoscopic approach. It was noted that fellowship training is usually 

required to perform laparoscopic prostatectomy.76 

 

Based on the most recent CIHI data, there were 188 prostatectomies (data not reported by 

approach) performed in Manitoba in 2014-2015. 

 

7.3.1.4 Ontario 

One urologist from southeastern Ontario responded to the survey. There are 14 surgical robots in 

Ontario, 13 of which are used to perform robotic-assisted prostatectomies. The robots are 

primarily located in Toronto, with some robots in London, Hamilton, Kingston, Windsor, 

Mississauga, and Ottawa: 
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• St. Joe’s Hamilton 

• St. Joe’s London 

• University Hospital London 

• Victoria Hospital London 

• Humber River Hospital (Toronto) 

• St. Michael’s Hospital (Toronto) 

• Michael Garron Hospital (Toronto) 

• Toronto General Hospital (2) 

• Kingston General 

• Credit Valley Hospital (Mississauga) 

• Ottawa General Hospital 

• Windsor Regional Hospital 

• Ottawa Heart (not used for prostatectomy) 

 

The survey respondent reported having a surgical robot at their health centre (da Vinci Si), and 

that their centre primarily performs robotic-assisted prostatectomies, some laparoscopic 

prostatectomies, and very occasional open prostatectomies. However, open retropubic 

prostatectomy was reported to be the standard of care across Ontario, due to many regional 

networks not having a surgical robot. It was estimated that most institutions across Ontario 

perform primarily open retropubic prostatectomies, some robotic-assisted prostatectomies, and 

very few laparoscopic prostatectomies. This was supported by the most recent CIHI data, which 

reported that there were 1532 (65%) open prostatectomies, 734 (31%) robotic-assisted 

prostatectomies, and 98 (4%) laparoscopic prostatectomies performed in Ontario in 2014-2015.76   

 

The respondent noted that hospitals performing robotic-assisted prostatectomies should have a 

committee which oversees clinical and perhaps research and education administration of the 

robotic programs. The surgeons must be trained with a certificate from Intuitive Surgical and 

should have received proctoring of independent cases until they feel comfortable enough to 

perform the surgery independently. Lastly, it was noted that most sites will have dedicated nurses 

who have also been trained on the platforms and receive annual training. 
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7.3.1.5 Quebec 

One urologist from Montreal responded to the survey. There are currently nine surgical robots in 

Quebec, eight of which are used to perform robotic-assisted prostatectomy. The surgical robots 

are primarily located in Montreal, with some located in Quebec City and Sherbrooke: 

• CHUM St. Luc (Montreal) 

• Jewish General Hospital (2; Montreal) 

• Montreal General Hospital 

• Hopital Sacré-Coeur (Montreal) 

• CHUQ Hôtel-Dieu (Quebec City) 

• CHUS – Fleurimont (Sherbrooke) 

• Santa Cabrini (Montreal) 

• Montreal Heart (not used for prostatectomy) 

 

The respondent reported having a surgical robot (da Vinci) at their health centre and noted that 

robotic-assisted prostatectomy is the surgical standard of care in the McGill network hospitals in 

Montreal. However, the surgical practices are different for Quebec as a whole, with the most 

recent CIHI data suggesting that there were 861 (57%) open prostatectomies, 479 (32%) robotic-

assisted prostatectomies, and 176 (12%) laparoscopic prostatectomies performed in Quebec in 

2014-2015.76 

 

7.3.1.6 Nova Scotia 

Two Nova Scotia urologists responded to the survey. There is currently one surgical robot in 

Nova Scotia (da Vinci Si), which is the only one in Atlantic Canada and is located at the QEII in 

Halifax. The robot was obtained in December 2018, and two out of the eight surgeons currently 

perform robotic-assisted prostatectomy. The surgical standard of care in the province currently is 

open prostatectomy.  

 

One respondent estimated that open prostatectomies are performed relatively as often as robotic-

assisted prostatectomies; another respondent estimated that primarily open prostatectomies are 

performed, followed by some robotic-assisted prostatectomies, but expecting the number of 

robotic-assisted prostatectomies to double over the next few months. With respect to additional 
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training, it was noted that all surgeons must undergo a fellowship training in oncology, and that 

instruction for robotic surgery is required and is provided by industry and through mentors.  

Based on the most recent CIHI data, there were 133 prostatectomies (all open) performed in 

Nova Scotia in 2014-2015.76 
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7.4 Conclusions 

The demand for robotic-assisted prostatectomies appears to be increasing in Canada, as 

evidenced by the increase in rates of robotic-assisted prostatectomy in recent years. Training for 

robotic-assisted prostatectomy and laparoscopic prostatectomy is obtained through fellowships 

and internal training, and technical training on the use of the surgical robots can obtained from 

the manufacturer and distributor of the da Vinci surgical system. Although robotic-assisted 

prostatectomy is being increasingly used, open prostatectomy remains the surgical standard of 

care for prostate cancer in some provinces. Laparoscopic prostatectomy is being used 

progressively less, particularly in provinces and health centres that have a surgical robot. It 

should be noted that, given the low survey response rate, the information presented herein may 

not be representative of the surgical practices across each surveyed jurisdiction and Canada as a 

whole. Furthermore, the most recent CIHI data available on the numbers of prostatectomies 

performed across Canada is from 2014/2015, which may not be representative of the proportions 

of different surgical techniques being performed today. 
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Six abstract-only or summary-only HTAs met the inclusion criteria for the review: Ludwig 

Boltzmann Institut, Germany (2015);77 NECA, Korea (2014);78 HIS, Scotland (2013);79 IECS, 

Argentina (2013);80 ASERNIP-S, Australia (2009);81 and AETSA, Spain (2006).82 Given the 

limited information provided in the abstracts, a narrative synthesis of each HTA is not presented; 

brief descriptions of each HTA and findings are reported in Table B1 and Table B2 in Appendix 

B. 

 

Eleven full reports met the inclusion criteria for the review. Five were from Canada,83-87 and one 

each from France,88 the UK,89 the USA,90 Ireland,91 Belgium,92 and Australia.93 These full 

reports were published between 2006 and 2017.83-93 Six reports assessed radical prostatectomy 

exclusively: three examined RARP in comparison to LRP or ORP;83,87,88 one compared RARP to 

LRP;89 one examined laparoscopic remotely-assisted RP (LRARP) compared to ORP;93 and one 

examined RARP compared to LRP, ORP, radiation, cryoablation, active surveillance.84 Five 

examined robotic-assisted surgery compared to laparoscopic and open treatment approaches for 

radical prostatectomy, as well as other gynecological, urological, and other conditions (e.g., 

thoracic, abdominal).85,86,90-92  

 

A narrative synthesis of the clinical and economic findings of the full-text HTAs/evidence 

summaries is reported below, with publication details reported Table B2 in Appendix B. No 

HTAs/evidence reviews conducted an assessment of patient perspectives on the surgical 

treatment of prostate cancer in the form of either a systematic review or patient interviews. 

 

8.3.1 Clinical Findings 

A summary of the clinical findings across the perioperative, oncological, and functional 

outcomes categories is reported in Table 9. The six of the HTAs/evidence reviews published in 

2011 and later included both RCTs and primarily observational evidence,83,84,88-91 while the five 

HTAs/evidence reviews published prior examined observational evidence only.85-87,92,93 

With respect to perioperative outcomes (e.g., blood loss, length of stay), four HTAs/evidence 

reviews found that RARP performed more favorably than both ORP and LRP,85-87,90,92 three 

found that RARP performed more favorably than ORP,83,84,93 and three HTAs found that RARP 



71 

was similar to LRP.83,84,91 Lastly, one HTA did not find any clear evidence of superiority 

between RARP, LRP or ORP across any perioperative outcomes.88 

 

With respect to surgical margin outcomes in pathologically organ-confined disease (pT2) 

patients, three HTAs found that RARP performed more favorably than ORP,85,86,90 and three 

HTAs found that RARP performed similarly to LRP.84,86,90 For positive surgical margins in 

patients with advanced-stage tumors (pT3/pT4) , one HTA found that LRP performed slightly 

better than RARP.84 For positive surgical margins more broadly, one HTA found that RARP 

performed better than LRP,89 and two HTAs/evidence reviews found that RARP was similar to 

LRP and ORP.83,87,91 Lastly, two HTAs/evidence reviews did not find any clear evidence of 

superiority across the three modalities.88,92 

 

Of the HTAs that reported on recurrence rates, three found that RARP performed similarly to 

LRP,83,84,89 and three found that RARP performed similarly to ORP.83,84,90,93  
 

Lastly, with respect to functional parameters (e.g., urinary incontinence, erectile dysfunction), 

two HTAs/evidence reviews found RARP to be similar to LRP and ORP.83,87 Two HTAs found 

that RARP generally had more favorable outcomes compared to LRP and ORP.84,91 Three HTAs 

found that RARP generally performed more favorably than ORP.85,90,91,93 Two HTAs found that 

RARP was generally similar to LRP for urinary incontinence specifically.86,89 Two 

HTAs/evidence reviews did not find any clear evidence of superiority between the three 

modalities.88,92 

 

Broadly, the included HTAs/evidence reviews reported that RARP was associated with more 

favorable perioperative outcomes and was equivalent to the other surgical techniques with 

respect to recurrence. Recurrence was the outcome that was reported the least across the full-text 

HTAs/evidence reviews included in this review. In the case of surgical margins and functional 

outcomes, roughly half of the HTAs/evidence reviews reported that RARP was either superior or 

equivalent to the other surgical techniques. 
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8.3.2 Economic Models 

Five of the included full-text HTAs conducted a primary economic evaluation (see Table 10). 
84,85,89,91,93 Specifically, four HTAs conducted cost-utility analyses (CUAs) ranging from one-

year83 to 10-year time horizons,89,91,93 one HTA conducted a cost-effectiveness analysis (CEA) 

over a nine-year time horizon,84 and one HTA conducted a cost minimization analysis.85 Three 

HTAs compared costs of RARP to ORP,83,84,93 one compared costs of RARP to LRP,89 and two 

compared costs of RARP to LRP and ORP.85,91  

 

Overall, RARP was found to be more expensive than ORP or LRP, assuming a caseload of 150-

200 RARPs/year. Across the Canadian HTAs, the additional cost of RARP ranged from $3,86085 

to $6,23483 to $8,54184 per patient compared to ORP or an additional cost of $4,625 compared to 

LRP.85 These higher costs of RARP compared to ORP were associated with small gains in 

QALYs and high ICERs that ranged from an increase of 0.19 QALYs associated with an ICER 

of $44,471/QALY84 to 0.0012 QALYs associated with an ICER of $5.2 million/QALY.83  

 

A similar trend was observed outside of Canada: RARP was found to be associated with an 

incremental cost of ￡1,412 per patient compared to LRP in the UK,89 an incremental cost of 

€2,487 compared to usual care (mix of LRP/ORP) in Ireland,91 and an incremental cost ranging 

from $2,523 to $3,283 compared to ORP in Australia.93 In the UK, the higher cost of RARP 

compared to LRP resulted in a gain of 0.077 QALYs, which was associated with an ICER of >￡

30,000 /QALY.89 In Ireland, the higher cost of RARP compared to usual care (mix of LRP/ORP) 

was associated with an ICER of €26,647/QALY.91 Lastly, in Australia, the higher cost of RARP 

compared to ORP resulted in gains of 0.01 QALYs (when including evidence on urinary 

incontinence) to 0.1 QALYs (when including evidence on the ability to perform sexual 

intercourse), which were associated with ICERs of $328,300/QALY to $25,230/QALY, 

respectively.93
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8.3.3 Budget Impact Analysis 

Five of the included full-text HTAs conducted a budget impact analysis (BIA; see Table 11); 

four were Canadian83-86 and one was Irish.91 The most recent HTA conducted in Ontario in 2017 

estimated that the increasing adoption of RARP, compared to the total current cost of RARP and 

ORP, would lead to a net budget increase of $0.8 million in the first year (assuming ~1000 

RARP procedures) and would reach $3.4 million by year 5 (assuming ~1400 RARP procedures; 

including costs of robot purchase and maintenance).83 Meanwhile, the HTA conducted in Alberta 

in 2017 estimated the budget impact of RARP to be $65.1 million over five years if a new robot 

is purchased (assuming an average fixed number of 488 RARP procedures in Alberta and three 

functional RARP centres) and a budget impact of $56.3 million if no new robots are purchased.84 

The CADTH 2011 HTA estimated a budget impact for a prostatectomy program that ranged 

from $5.2 million in robot costs over five years to $7.8 million in robot costs over 10 years.85 

The Ontario 2010 HTA projected a budget impact of $6.6 million by year 3, which included 

robot purchase and maintenance costs and assuming a 65% uptake of RARP.86 Lastly, the Irish 

HTA presented a similar budget impact to the Ontario and CADTH HTAs, which found that 

introducing a single robot for prostatectomy would result in a cost of €0.4 million in the first year 

and €3.1 million over a five-year period.91
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8.3.4 Recommendations 

Nine of the 11 HTAs/evidence reviews provided concluding remarks or recommendations with 

respect to the use of RARP, LRP, and ORP (see Table 12).83,85-89,91-93 Three HTAs/evidence 

reviews concluded that the evidence was not of sufficiently high-quality83 or that that the 

evidence was generally not sufficient to establish whether RARP is superior to ORP or LRP;88,92 

two of these HTAs were the most recent (published in 201688 and 201783) and examined a 

combination of RCTs and observational evidence. Four HTAs concluded that there is some 

evidence that RARP performs as well as or better across a range of outcomes compared to LRP89 

or ORP;86,91,93 two of these HTAs examined a combination of RCTs and observational 

evidence,89,91 and two examined observational evidence only.86,93  

 

Two HTAs/evidence reviews stated that funding for surgical robots for prostatectomy should 

continue to be offered93 or at least considered;87 both were slightly older publications (published 

in 201087 and 200693) and examined observational evidence only. Costs of RARP were 

highlighted across several HTAs, which noted the much higher cost of RARP compared to LRP 

and ORP.83,85 Specific recommendations to offset cost of the robots centered around using it for 

multiple indications and keeping it operational for longer durations.85 

 

Overall, no trend was observed with respect to recommendations/conclusions reported by the 

included HTAs/evidence reviews and level of evidence or publication year.
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INESSS  
Canada 
201087 

• Given the current state of the evidence, a limited number of robots in centers of excellence with 
sufficient volume of surgeries could be considered. NR 

KCE 
Belgium 
200992 

• No clear evidence to prove or refute the superiority of RARP.  
• Therefore, surgeons should refrain from presenting the use of robot-assistance as inherently better 

as this might induce unreasonable expectations in patients. 
• RARP should only be performed by surgical teams specialized in performing the specific 

interventions using robot-assistance.  
• A specific registration of surgery performed with robot-assistance, and of patient characteristics 

and outcomes is needed and should be compulsory to protect patients. 

No clear evidence of superiority 

of RARP vs LRP or ORP 

MSAC 
Australia 
200693 

• LRARP is at least as safe as and possibly safer than ORP. LRARP is likely to be as effective and 
may have some advantages over ORP.  

• There is uncertainty about the comparative cost-effectiveness. 
• Current funding arrangements for LRARP are recommended to remain the same at the present 

time. 

LRARP ≥ ORP 

Abbreviations: LRARP: laparoscopic remotely-assisted radical prostatectomy, LRP: laparoscopic radical prostatectomy, NR: not reported, ORP: open radical 
prostatectomy, RARP: robotic-assisted radical prostatectomy 
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8.4 Conclusions 

Seventeen HTAs/evidence summaries were included in this systematic review, 11 of which were 

available as full-text publications. All of the full-text publications examined RARP in 

comparison to either LRP, ORP, or both. In general, the included HTAs/evidence reviews 

concluded that RARP performed either as well as or better than the other two treatment 

modalities across a range of perioperative, oncological, and functional outcomes. However, three 

of the 11 HTAs/evidence summaries noted that there is not sufficient evidence to draw any 

conclusions about the clear superiority of RARP compared to LRP or ORP. None of the included 

HTAs/evidence reviews conducted an assessment of patient perspectives on the surgical 

treatment of prostate cancer. 

  

Five of the 11 included full-text HTAs conducted a primary economic evaluation. Across these 

HTAs, RARP was found to cost more than ORP or LRP. The higher cost of RARP was 

associated with small gains in QALYs and high ICERs, which ranged from €26,647/QALY91 to 

$5.2 million/QALY,83 depending on the comparators. 
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9.2.3 Data Extraction 

For all included studies, year of publication, country, study design, surgical method, patient 

characteristics, surgeon experience, follow-up time, and all outcomes reported were extracted in 

duplicate using standardized data extraction forms. Discrepancies between reviewers during data 

extraction were resolved through consensus. 

 

9.2.4 Quality Assessment  

The quality of each included study was assessed; the Joanna Briggs Institute (JBI) Checklist for 

Randomized Controlled Trials105 was used for RCTs, and the methodological index for non-

randomized studies (MINORS) quality assessment tool106 was used for observational studies. 

Using the JBI Checklist, each study was assessed using 13 criteria broadly covering the areas of 

randomization and study design, sample selection, treatment blinding, and outcome 

measurement.105 Each criterion was assigned a rating of “yes,” “no,” “unclear,” or “not 

applicable,” and a final decision to include or exclude the study based on these ratings was 

provided. Using the MINORS assessment tool, each study was assessed using 12 criteria broadly 

covering the areas of study design, sample selection, outcome measurement, and follow-up.106 

Each criterion was assigned a rating of “reported and adequate,” “reported and inadequate,” or 

“not reported.” Quality assessment was completed in duplicate with discrepancies resolved 

through discussion.  

 

9.2.5 Data Analysis 

A meta-analysis was conducted for comparisons with two or more studies to inform the 

magnitude of treatment effect for RARP, LRP, and ORP. The following comparator pairs were 

assessed: RARP versus ORP, RARP versus LRP, and LRP versus ORP. Risk ratios were 

calculated comparing the different surgical techniques with respect to the following outcomes: 

biochemical recurrence, positive surgical margins, continence, potency, total complications, 

blood transfusions, readmissions, and length of hospital stay.  

 

A random effects model using the method of DerSimonian and Laird107 was used for analyses 

that were associated with moderate-to-high degrees of heterogeneity (I2 >50%). The random 

effects model assumes a normal distribution of effect size and different underlying effect for 
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each study, allowing for between-study variation in the calculation. A fixed effects model was 

used for analyses associated with <50% heterogeneity. A continuity correction of 0.5 was used 

where appropriate, which also allowed the inclusion of zero-total event trials.108 A stratified 

analysis was completed for several outcomes to account for variation in follow-up times. Risk 

ratios were calculated for categorical outcomes. Mean difference was calculated for length of 

hospital stay. Publication bias was assessed using Egger’s test109 and the Duval & Tweedie’s 

trim-and-fill method110 was used to adjust for funnel plot asymmetry. All analyses were 

completed in R version 3.6.1.111  Unless otherwise specified, all analyses are presented with data 

including outliers. 

 

9.3 Results 

9.3.1 Study Characteristics 

A total of 10,117 citations were identified from the literature search: EMBASE (n=4,007), 

MEDLINE (n=3,228), Web of Science (n=2,281), Cochrane Central (n=500), Cochrane SR 

(n=46), HTA Database (n=22), DARE (n=15), and EconLit (n=5). Thirteen additional records 

were identified through hand-searching.  

 

After duplicates were removed, 6,046 unique citations were screened during abstract review, and 

481 proceeded to full-text review. One hundred and fifty-eight publications were excluded at 

full-text review for the following reasons: did not examine outcomes of interest or did not 

stratify outcomes by intervention (n=73); did not examine a study design of interest (n=35), did 

not examine the population of interest (n=21), did not examine a comparator of interest (n=15), 

only available as abstract or poster (n=7), duplicate citation (n=6), and did not examine an 

intervention of interest (n=1). A total of 323 publications were included in this systematic 

review; seven RCTs and 316 observational studies (Figure 11). Study characteristics and quality 

for the RCT and observational literature are presented below, and in Appendix C. Meta-analysis 

results are presented subsequently. 
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Most studies were assessed as adequate with respect to true randomization, identical treatment of 

treatment groups (other than the intervention), complete follow-up, analysis of participants in the 

groups they were randomized to, similar and reliable measurement of outcomes between groups, 

use of appropriate statistical analysis, and appropriate trial design (Figure 12). Most studies did 

not blind the personnel delivering the intervention, which was appropriate given that they 

examined surgical interventions. Most studies did not provide clear information with respect to 

allocation concealment, blinding of participants, and blinding of outcome assessors. Lastly, half 

of the studies reported that treatment groups were similar with respect to baseline patient 

characteristics; while the other half either reported that the groups had different baseline 

characteristics, or did not report that information. Full details of the quality assessment for each 

included RCT is provided in Table C3 in Appendix C. 

 

9.3.1.2 Observational Studies 

The following comparators were examined in the observational studies: RARP versus ORP 

(n=154), LRP versus ORP (n=70), RARP versus LRP (n=49), and RARP versus LRP versus 

ORP (n=43). The 316 observational studies were published between 2002 and 2019, with half of 

the studies published after 2013. Studies were primarily published in the US (n=111), followed 

by Korea (n=26), France (n=25), Germany (n=25), Japan (n=21), Italy (n=17) and Sweden 

(n=14); all other countries had fewer than 10 publications. Sample sizes ranged from 20 to 

629,593 participants; two thirds of the studies included between 10 and 1000 participants; and a 

quarter included more than 1000 participants. Maximum reported follow-up time ranged from 

the perioperative period to 19 years, with roughly half of the studies examining the 12-36 months 

follow-up time period, a quarter of the studies examining a follow-up time up to 12 months, and 

a quarter of the studies examining a follow-up time >36 months. Full study characteristics are 

reported in Appendix C. 
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months; however, it should be noted that the potency finding was associated with substantial 

heterogeneity (i2=70.8%) and should be interpreted with caution.  

 

The remainder of the meta-analyses found that LRP and RARP performed similarly with respect 

to continence and potency rates at three and six months, PSM rates, and number of 

complications. Individual studies that could not be pooled reported that LRP was associated with 

significantly lower continence rates at 24 months and 60 months,114 and lower potency rates at 24 

months than RARP.114 Findings from individual studies also suggest that RARP and LRP 

performed similarly with respect to BCR-free survival at 12 months,112 number of blood 

transfusions,112 length of  hospital stay,114 continence at 36 and 48 months,114 and potency at 36, 

48, and 60 months.114 

 

Meta-analyses could not be conducted for ORP versus RARP comparison, due to insufficient 

data. Individual studies reported that ORP was associated with a significantly greater length of 

hospital stay than RARP,117 and that RARP and ORP performed similarly with respect to BCR-

free survival at 24 months,116 continence and potency at 6, 12, and 24 months,116 PSM rates,117 

number of complications,117 readmissions,117 and blood transfusions.117  

 

Meta-analyses could not be conducted for the ORP versus LRP comparison because only one 

RCT examining this comparison was included.118 This study reported that ORP was associated 

with significantly greater blood transfusions than LRP, and that LRP and ORP performed 

similarly with respect to PSM rates. 

 

9.3.2.2 Observational Evidence 

Sufficient observational data were available to conduct meta-analyses of LRP versus RARP, 

ORP versus RARP, and LRP versus ORP. A summary of the meta-analysis findings is reported 

in Table 14. 

 

9.3.2.2.1 LRP versus RARP 

Meta-analysis results suggest that LRP was associated with significantly lower rates of 

continence at 3 months (RR=0.85, 95% CI, 0.78 to 0.92), 6 months (RR=0.89, 95% CI, 0.82 to 
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0.97), and 12 months (RR=0.93, 95% CI, 0.89 to 0.97) than RARP; however, these findings were 

associated with considerable heterogeneity (I2 range of 75.2% to 86.8%) and should be 

interpreted with caution. LRP was also associated with significantly more blood transfusions 

(RR=1.79, 95% CI, 1.33 to 2.41) and longer lengths of hospital stay (MD=0.22, 95% CI, 0.04 to 

0.4) than RARP; these findings were also associated with substantial heterogeneity (I2 range of 

59.3% to 77.5%) and should therefore be interpreted with caution. 

 

The remainder of the meta-analyses for this comparison suggest that LRP and RARP performed 

similarly with respect to BCR-free survival and potency at all time points, continence at 12 and 

24 months, number of complications, readmission rates, PSM pT2 (pathological stage 2) rates, 

and PSM pT3 (pathological stage 3) rates. The difference between LRP and RARP with respect 

to PSM total rates was also not significant (RR=0.97, 95% CI, 0.90 to 1.05). However, when 

outliers were removed from the PSM total rates analysis and a fixed effects model was used 

instead of the random effects model, LRP became advantageous over RARP because it was 

associated with significantly fewer total PSM rates (RR=0.94, 95% CI, 0.89 to 0.99). A summary 

of the meta-analysis findings is reported in Table 16. 
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9.3.2.2.2 ORP versus RARP 

Meta-analysis results suggest that ORP was associated with significantly lower rates of BCR-free 

survival at 12 months (RR=0.96, 95% CI, 0.95 to 0.98) and 24 months (RR=0.97, 95% CI, 0.96 

to 0.99). ORP was also associated with significantly lower rates of continence at 12 months 

(RR=0.97, 95% CI, 0.95 to 0.99) and potency at 3 months (RR=0.45, 95% CI, 0.35 to 0.56), 6 

months (RR=0.64, 95% CI, 0.47 to 0.86), and 12 months (RR=0.71, 95% CI, 0.61 to 0.82) than 

RARP; however, these analyses were associated with moderate-to-substantial heterogeneity (I2 

range of 37% to 86%) and should be interpreted with caution. ORP was also associated with 

significantly more complications (RR=1.23, 95% CI, 1.09 to 1.38) and blood transfusions 

(RR=4.9, 95% CI, 4.18 to 5.74), a longer length of hospital stay (MD=1.14, 95% CI, 0.84 to 

1.44), and higher PSM pT2 rates (RR=1.17, 95% CI, 1.03 to 1.33) and total PSM rates 

(RR=1.16, 95% CI, 1.09 to 1.22) than RARP; these analyses were associated with considerable 

heterogeneity (I2 range of 75% to 100%) and should be interpreted with caution. 

  

The remainder of the meta-analyses for this comparison suggest that ORP and RARP performed 

similarly with respect to BCR-free survival and continence at other time points, potency at 24 

months, PSM PT3 rates, and readmission rates. A summary of the meta-analysis findings for the 

ORP versus RARP comparison is reported in Table 17. 
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9.3.2.2.3 LRP versus ORP 

Meta-analysis results suggest that LRP was associated with significantly higher rates of BCR-

free survival at 24 months (RR=1.04, 95% CI 1.02 to 1.06) and 36 months (RR=1.08, 95% CI 

1.03 to 1.12), as well as higher rates of potency at 6 months (RR=1.41, 95% CI 1.11 to 1.79) and 

12 months (RR=1.21, 95% CI 1.06 to 1.38) than ORP. LRP was also associated with fewer blood 

transfusions (RR=0.29, 95% CI, 0.21 to 0.39) and a shorter length of hospital stay (RR=-1.41, 

95% CI, -1.71 to -1.11) than ORP; however, these analyses were associated with considerable 

heterogeneity (I2 range of 94% to 96%) and should therefore be interpreted with caution.  

 

The remainder of the meta-analyses for this comparison suggest that LRP and ORP performed 

similarly with respect to continence at all time points, potency and BCR-free survival rates at the 

rest of the time points, number of complications, readmission rates, PSM pT2 rates, and PSM 

pT3 rates. The difference between LRP and ORP with respect to PSM total rates was also not 

significant (RR=0.96, 95% CI, 0.89 to 1.04). However, when outliers were removed from the 

PSM total rates analysis and a fixed effects model was used instead of the random effects model, 

LRP became advantageous over ORP because it was associated with significantly fewer total 

PSM rates (RR=0.86, 95% CI, 0.83 to 0.89). A summary of the meta-analysis findings for the 

LRP versus ORP comparison is reported in reported in Table 18. 

 

Results from one individual study that could not be pooled suggest that ORP was associated with 

significantly greater BCR-free survival at 60 months than LRP.119 
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9.3.2.3 Publication Bias 

Egger’s test for publication bias was not significant for any of the outcomes when comparing 

ORP and RARP. When comparing LRP and RARP, there was significant asymmetry with 

continence at 3 months, potency at 6 months, and total positive surgical margin rates (Figure 14). 

After bias correction, the initial pooled effect estimate for continence at 3 months, which was 

significantly lower with LRP (RR: 0.85, 95% CI: 0.78-0.92), became statistically insignificant 

(RR: 0.95, 95% CI: 0.87-1.03). Publication bias correction did not change the statistical 

significance of potency at 6 months and total PSM rates.  

 

For the LRP versus ORP comparison, the test for asymmetry was significant for potency at 12 

months, total PSM rates, continence at 3 months, and blood transfusion rates (Figure 15). The 

publication bias-corrected risk ratio for return of potency at 12 months was significantly higher 

for LRP (RR 1.29, 95% CI: 1.11-1.42); while the risk ratio for the PSM rate was significantly 

lower for LRP (RR: 0.82, 95% CI: 0.76-0.90). This contrasts the uncorrected estimates which 

were not statistically significant (RR: 0.95, 95%CI: 0.84-1.09 and RR: 0.96, 95% CI: 0.89-1.04 

respectively). Bias correction did not change the statistical significance for the return of 

continence at 3 months and blood transfusion rates.  

 

On account of a small number of studies (n<3), RCT publication bias was assessed for only two 

outcomes: continence at 6 months and 12 months for LRP versus RARP trials (Figure 14). 

Egger’s test for asymmetry was statistically significant only for continence at 12 months. After 

bias correction, there was no change in statistical significance.  

 

Additional funnel plots are reported in Appendix C. 
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Figure 14. Publication Bias for Surgical Outcomes: LRP vs RARP 

 

 

Figure 15. Publication Bias for Surgical Outcomes: LRP vs ORP 
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9.4 Discussion 

A total of 323 studies were identified that evaluated the effectiveness and safety of RARP, LRP, 

or ORP against a comparator of interest for treatment of prostate cancer. Of these studies, seven 

were RCTs, and 316 were observational studies.  

 

Due to insufficient data, meta-analyses of RCT data could only be conducted for the LRP versus 

RARP comparison, which found that LRP was associated with significantly lower continence 

and potency rates at 12 months than RARP; the potency finding was associated with substantial 

heterogeneity and should be interpreted with caution. The remainder of the meta-analyses for this 

comparison found that LRP and RARP performed similarly with respect to continence and 

potency rates at three and six months, PSM rates, and number of complications. 

 

Figure 16. Summary of Meta-analysis from Observational Studies 

 
 

Meta-analyses of observational data were conducted for the LRP versus RARP, ORP versus 

RARP, and LRP versus ORP comparisons (Figure 16). LRP resulted in significantly lower 

continence rates at 3, 6, and 12 months, more blood transfusions, and longer length of hospital 

stay than RARP. These findings were associated with moderate-to-substantial heterogeneity and 

should be interpreted with caution. The remainder of the meta-analyses for this comparison 
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suggest that LRP and RARP performed similarly with respect to BCR-free survival and potency 

at all time points, continence at 12 and 24 months, number of complications, readmission rates, 

PSM PT2 rates, and PSM pT3 rates. 

 

Meta-analyses of observational data found that ORP resulted in significantly lower BCR-free 

survival at 12 and 24 months, lower continence at 12 months, lower potency at 3, 6, and 12 

months, lower PSM pT2 and PSM total rates, more blood transfusions, and greater length of 

hospital stay than LRP. Most of these findings, other than the BCR-free survival, were associated 

with moderate-to-considerable heterogeneity and should be interpreted with caution. The 

remainder of the meta-analyses for this comparison suggest that ORP and RARP performed 

similarly with respect to BCR-free survival and continence at other time points, potency at 24 

months, PSM pT3 rates, and readmission rates.  

 

Meta-analyses of observational data found that LRP resulted in significantly greater rates of 

BCR-free survival at 24 and 36 months, greater potency rates at 6 and 12 months, fewer blood 

transfusions, and shorter length of hospital stay. The latter two analyses were associated with 

considerable heterogeneity and should be interpreted with caution. The remainder of the meta-

analyses for this comparison suggest that LRP and ORP performed similarly with respect to 

continence at all time points, potency and BCR-free survival rates at the rest of the time points, 

number of complications, readmission rates, PSM pT2 rates, and PSM pT3 rates. 

 

The included RCTs were generally of adequate quality on most of the domains of the JBI 

Checklist for Randomized Controlled Trials, other than the domains related to blinding.105 

Similarly, the included observational studies were generally assessed as adequate on many of the 

domains of the MINORS quality assessment tool, other than the domains related to baseline 

group equivalence, sample size calculation, unbiased endpoint assessment, and prospective data 

collection.106 

 

The majority of the RCTs were published in Italy, and the majority of the observational studies 

were published in the US; only seven of the observational studies were published in Canada. 

Canada’s health care system is different from Italy and the US, which may cause differences in 
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length of stay, complications, and re-admission rates. Ethnic background is a prognostic factor 

for prostate cancer, which may be due to more than just socioeconomic factors, and the ethnic 

makeup of these countries is also different (e.g., Canada’s black population is 3.5% of the total 

population which is substantially less than in the US). These differences should be considered 

when generalizing the findings of this review to the Canadian context. 

 

9.5 Conclusions 

This systematic review shows that patients undergoing robotic-assisted surgery are significantly 

more likely to achieve urinary continence within the first year of surgery than those with open or 

laparoscopic surgery. Open and laparoscopic surgery are equivalent during the first year, and all 

surgical methods become equivalent after one year.  

 

Within the first year of surgery, patients undergoing robotic-assisted surgery or laparoscopic 

surgery appear to be significantly more likely to attain potency than open surgery. Both robotic-

assisted and laparoscopic surgeries are equivalent during the first year of surgery. After the first 

post-operative year, all surgical methods become equivalent. 

 

Patients undergoing robotic-assisted and laparoscopic surgery appear to have similar risks of 

biochemical recurrence within the first three years of surgery. However, robotic-assisted and 

laparoscopic surgeries are associated with a significantly lower risk of biochemical recurrence 

compared with open surgery during the first two and three years respectively. 

 

This review suggests that positive surgical margin rates are similar with robotic-assisted and 

laparoscopic prostatectomy and between laparoscopic and open prostatectomy. However, the risk 

of positive surgical margin appears to be significantly higher with open compared with robotic-

assisted surgery. 

 

Robotic-assisted prostatectomy appears to be more likely to result in significantly fewer blood 

transfusions and shorter length of hospital stay than either laparoscopic or open surgeries; while 

laparoscopic surgery is more likely to result in significantly fewer blood transfusions and shorter 

hospital stay than open surgery. 
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The risk of complications is equivalent between laparoscopic prostatectomy and either robotic-

assisted or open surgeries. However, robotic-assisted prostatectomy appears to be associated 

with significantly more complications than open. Hospital readmission is equivalent among all 

surgical methods. 
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i. experience with diagnosis; 

ii. experience pre- and post- surgery; 

iii. perspectives on the current prostate surgery options available in British Columbia; 

iv. suggestions on system-level improvement. 

 

This guide evolved over the course of the interviews, as questions were refined to reflect what 

had been learned through the previous interview(s). Prior to the interview, participants were 

given information about the project, a demographic form and consent form. Participants were 

encouraged to ask questions and were reminded that they were able to take a break during the 

interview, postpone the interview, leave the interview, or withdraw their consent to participate at 

any time. All participants signed consent forms prior to participation. All interviews were 

conducted by an experienced qualitative researcher by telephone, audio recorded with the 

consent of the interview participants, and transcribed. Data were collected until data saturation 

was reached.121 

 

One reviewer coded all transcripts and conducted the analysis. The data were analyzed using a 

modified constant comparative analysis to identify key themes across the interviews.122 Interview 

content was organized into thematic categories. Analysis continued until each theme was 

described and supported by data from the interviews.  

 

This study received ethics approval (HREBA.CC-19-0356) by the Health Research Ethics Board 

of Alberta (HREBA) at the University of Calgary. 

 

10.3 Findings 

10.3.1 Participants 

Eleven interviews were conducted from September 22nd to December 17th, 2019. The interviews 

ranged from 55 to 147 minutes in length. Participants were between the ages of 50-59 (n=5),  

60-69 (n=3) and 70-79 (n=3). Ten participants underwent prostatectomy surgery within the past 

year, and one underwent surgery within the past year. Six participants had robotic prostatectomy, 

four had open prostatectomy and one received both open prostatectomy and radiation. Six 

participants lived in Victoria, two in Vancouver, and three in Northern British Columbia.  





109 

10.3.2.1 Diagnosis with Prostate Cancer 

Participants’ journey to obtaining a diagnosis varied; some had regular testing due to a family 

history of prostate cancer so the diagnosis came as less of a surprise, while others felt “blind-

sided.” Most participants shared an awareness and understanding of prostate cancer and the 

importance of regular testing, particularly after the age of fifty, “I was aware of prostate cancer 

as a possibility…so to that end, my medicals always included a PSA. When I say always, since I 

was at least 50 years old and I have kept track of the PSA.” 

 

During the time when participants were monitoring their test results, whether due to a family 

history or because of abnormal diagnostic test results, they described feeling like ‘project 

managers’ of their own healthcare; remaining vigilant to be sure tests were scheduled and results 

were received in a timely manner. Participants spoke about the logistical challenges of 

coordinating the necessary tests and also of being responsible for managing the overall process, 

“I think what needs to happen is, it's not just the surgery. It's really the organizing and planning 

and executing and scheduling... all of these things should work in tandem. And I think for some 

people this is overwhelming.” 

 

When PSA test results became abnormal, patients described this moment as “concerning” and 

“worrisome.” Patients described feeling a “loss of control,” being afraid of the unknown, and 

being scared of what this new reality meant and for their future: “I lie in bed every night 

worrying the cancer spreading... [You start to believe that everything that is wrong] … Sore 

back, must be cancer in my spine…this hurts, so it must be cancer.”  

 

Participants broadly shared a dissatisfaction with their diagnostic testing experience. Referring to 

the situation as a backlog, significant delays were experienced, either with scheduling 

appointments or waiting for results. The wait time for diagnostic testing such as biopsies and 

magnetic resonance imaging (MRI) felt long. Participants reported feeling regret about not being 

more assertive during this time and also frustration, fearing that their cancer had become “worse” 

or had “spread” while waiting. They felt powerless, and “stuck in the queue,” having to call on a 

regular basis to see if they could expedite the process as their anxiety and stress levels increased.  
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Coupled with what was perceived as inflexible appointment hours, some participants sought 

private pay options. Even though private diagnostic testing meant participants paid out of pocket, 

these individuals felt these expenses were justified, since they could afford it without tremendous 

hardship and since paying for these tests would help alleviate the backlog for others. Participants 

describe this part of their journey as challenging:  

 

“It’s a stressful time in your life and there's a lot of things going around in your head. 

And the last thing you really expect or want to do is sit down and wait for an extended 

length of time to get a prognosis or to get examined or to get that MRI or the CT or 

whatever. You're not sleeping, you're not eating, you're stressed, you don't want to go to 

work, you can't focus. You're totally involved in your situation and a lot of times it could 

have been completed alleviated.” 

 

One participant spoke very highly about an innovative program in the province he felt fortunate 

to have participated in, where diagnostic tests were run for extended periods outside of normal 

operating hours. The participant indicated that the program had been introduced by the province 

as a mechanism to help alleviate backlogs in diagnostic testing:  

 

“I figured I probably would have to wait a while for the CAT scan. Well, they phoned me 

a week later and said, would you be interested in coming in to get your cat scan at 

2:00am in the morning? I guess because our wait time in BC is just nuts for CAT scans 

and everything else.” 

 

10.3.2.2 Information Sharing 

After receiving an abnormal test result, participants were referred by their family physician to a 

urologist. The referral was described as “quick” and “seamless.” Participants who did not have 

access to a urologist in their home city or town, reported having to drive between 45 and 120 

minutes each way for their appointments. After receiving abnormal test results, participants were 

referral to their urologist, describing a period of gathering the necessary information among their 

own personal networks, individuals they connected with during attendance at an information 

session or workshop and speaking with the surgeons. 
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The process of learning more about treatment options was described as a period of intense 

education, having to navigating resources provided by their general practitioners, surgeons, or 

through cancer support organizations, including brochures, videos, research studies and books, 

offered both in-person or online. The information available was described as “overwhelming,” 

particularly during a very difficult time. The Island Prostate Centre was specifically highlighted 

as an important resource in providing relevant and reliable information to help patients make 

informed decisions. Support groups provided valuable peer-to-peer opportunities to talk and 

share with others who had either had previous experience or were currently going through their 

own prostate cancer journey. Not all participants used the programs or information provided by 

the support services, citing personal reasons or barriers such as access issues, schedule conflicts 

and work commitments. Individuals living in more rural areas relied on information they found 

online such as videos and articles. 

 

Participants describe the importance of the relationship with their surgeon in their decision-

making. Whether during an appointment or at a formal information session, the ability to speak 

to their surgeons directly was meaningful and provided comfort, often confirming or swaying 

treatment decisions. Participants shared “how impressed they were in their surgeon’s 

confidence” and wished their surgeon would have made a recommendation or that they had been 

given a “one-page overview” to help ground their decisions. Participants, especially in rural 

jurisdictions, without access to the same support services as individuals in other parts of the 

province, met more frequently with their surgeon to ask their opinions or to confirm their choice 

in procedure. These interactions provided additional confidence in the final decision and 

alleviated concerns or issues participants might have had prior to surgery. 

 

10.3.2.3 Making a Treatment Decision 

Participants described feeling that they had too many factors to balance when making a treatment 

decision (Figure 18). Many patients noted that it was challenging to make decisions while 

simultaneously coming to terms with being diagnosed with cancer. Participants shared being 

“very logical” in their decisions, accounting for their unique situation, and balancing the benefits 

and risks of each treatment. When making a decision on surgery, factors mentioned by patients 
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include: complications, cancer spread, wait time, invasiveness and time in surgery, and distance 

from home.  

 

Figure 18. Factors Considered by Patients 

 
 

 

Complications, particularly urinary incontinence and erectile dysfunction were mentioned by 

patients as contributing to a treatment decision. Despite feeling able to make treatment decisions, 

participants felt they were given insufficient information about potential complications, some 

sharing, they had regrets and if they had understood the complications better, they might have 

chosen not to proceed or have chosen an alternative treatment option.   

 

Participants shared the importance of understanding how “aggressive” their cancer was and 

whether or not the cancer had “spread.” As a result, timely access to diagnostic test results such 

as biopsies was highlighted as being important to patients prior to making a decision on 

treatment:  

 

“My tumor was stage III, but when I went in for surgery, it was thought to only be stage 

II … I wasn't equipped with all the information that was relevant to the decision. I just 

happened to make the right one. So, yeah, having the most recent updated information on 

the stage of my cancer would have been useful.” 

Complications • Particularly urinary incontience and erectile dysfunction

Spread of Cancer • Consideration of how quickly cancer was spreading

Wait Time • Shorter wait time considered more desirable

Invasiveness and 
Time in Surgery

• Belief that less invasive and shorter surgery time would result 
in improved recovery

Distance from Home
• Consideration of family nearby as well as logistical challeges 

with having surgery far from home (e.g. transportation, 
accomodation)
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Participants shared a belief that the less invasive and shorter the surgery was, the faster the 

recovery time would be. They spoke about how the potential of human error and difficulty of the 

surgery factored into their decision-making. Individuals also considered anticipated wait time 

and whether or not they would need to travel to receive the treatment.  

 

Participants wanted to have their family close and elected to not explore options unavailable near 

their home.  Those who chose a treatment option in another city shared disappointment when 

members of their immediate family were unable to be with them. Participants who chose to 

undergo surgery away from home, spoke of additional challenges: transitioning to a new 

surgeon, arranging to stay in a hotel, and arranging transportation including ferries or for 

someone to drive them home. For some, these arrangements were made over long distances and 

in unfamiliar cities. This left participants with a feeling of “unease” and “discomfort”:  

 

“The other thing is that, really you have your support system around you, when you go 

in. I had my wife, but my one daughter who lives here [Victoria] wasn't there 

[Vancouver]. My other daughter, the one who's in Prince George, she kept in contact 

with me the whole time, in terms of phone calls and so forth. But I think that that whole 

unknown factor and un-familiarization is something that can't be ignored.” 

 

10.3.2.4 Experience with Surgery 

Throughout the surgery experience, participant describe a variety of physical and emotional 

feelings (Figure 19). After a treatment decision was made, most participants received their 

surgery within a few months. Others however waited longer than expected, citing physician 

vacations, treatment scheduling and poor communication as a significant source of frustration. 

These scheduling challenges heightened already existing anxiety levels and left individuals 

questioning their treatment choice. Some described the delay with a sense of “regret” and 

“worry” that this choice might have a negative impact on their future:  

 

“I said to my wife a little while ago, that if I would've known [the surgery] would have 

been postponed so long and if the cancer spread in the meantime, I should have done the 
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felt, acknowledging how unprepared they felt for the recovery ahead: “The information that they 

give you on post-op is making sure you are cleaning your catheter and making sure you are 

wearing gloves... But they do not talk about pain control. They do not talk about how you are 

going to get around at home.” 

 

Participants noted some challenges with their pain medication, from “feeling disorganized” in 

their thoughts to feeling nauseous. Recovering from surgery in a hospital resulted in some 

difficulty sleeping. Some participants shared a room with another patient, found the hospital beds 

to be too small, felt that the pillows were uncomfortable, or were not used to sleeping on their 

back but could not sleep on their sides because of the surgery. A few participants shared being in 

the hospital longer than what was expected as a result of unforeseen complications. Other 

challenges included being swollen, feeling “gassy” or having a “distended belly,” having clogs in 

tubes intended to drain fluids, and having the catheter or catheter drainage bag leak.  

 

A milestone for many individuals was when they received their post-operative pathology results, 

which was often shortly after surgery. Several participants were very pleased with the personal 

approach their surgeons provided, especially in rural jurisdictions, receiving the results in a 

timely manner. They described this as comforting and felt that it allowed them to focus on their 

recovery. In other cases, this experience was frustrating, including experiencing significant 

delays and taking more than a month post-surgery. The news that two individuals still had cancer 

was devastating and heightened already existing anxiety and stress levels. These delays coupled 

with an unsuccessful surgery was overwhelming, often leaving individuals with additional 

emotional and mental challenges: “I think it would have helped if the doctor had called and said, 

I know you're anxious, but it's going to be a little while [for your post-operative results]. When 

the results are in, I'll let you know ASAP.”  

 

10.3.2.5 Recovery 

Being discharged from the hospital was a routine process, with the majority of participants 

sharing they had a short hospital stay and were released within days of their surgery. Participants 

spoke of their surgeons being sensitive to their ability to return home comfortably and were 
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genuine in ensuring their patients felt well enough before being discharged. Being at home was a 

welcomed transition.   

 

Initially recovery was “slow”; participants referred to a lingering soreness that was constant and 

then subsided over time. This discomfort was most noticeable while sitting, often impacting the 

ability to get back to normal duties, such as driving, sitting at a desk or at a dinner table.  

Participants shared a strong desire to getting back to their “usual self.” Participants described the 

slow return to normal activities, including work, either because of the demanding nature of their 

jobs or because of reduced energy levels. Some gained weight as a result of inactivity and spoke 

about clothes being snug post-surgery. Individuals took advantage of physiotherapy to help 

strengthen their pelvic floor muscles, counselling to help with feelings of depression, their faith 

and other resources such as social events like weekly coffee meetings, to assist with their mental 

and emotional needs during their recoveries. 

 

Some participants shared the challenges of accessing post-operative support services citing 

scheduling conflicts or being unaware of these programs. Spouses played an important role in 

recovery, offering support in physical as well as mental and emotional recovery. Many spouses 

prepared meals and helped with day-to-day tasks. Participants shared that their partners were a 

significant support system during their recoveries.  

 

Other postoperative challenges included including having to return to medical facilities for 

additional prescription pain medication, and antibiotics or alternative medicines including herbal 

medicines to relieve constipation: “At the end of three days I still needed more pain medication 

like I was really hurting. I didn't have a family doctor and [my surgeon] was away... I ended up 

having to go to emergency at the hospital to get a prescription for the pain meds.” 

 

All participants were discharged from the hospital with a catheter and participants shared a 

spectrum of both positive experiences, with few issues or concerns. Participants discussed the 

difficulties they experienced with urination, especially when the catheter was initially removed, 

sharing feelings of “embarrassment” with the inability to control their urine. The experience of 

not having control of their ability to urinate was described as unpleasant leaving participants 
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wondering if they would ever return to normal: “I found initially after I had the catheter out... 

which was at eight days... I thought, "This is just a mess. I'm going to basically never be able to 

go into a public hot tub again."  

 

Participants were encouraged by their gradual improvement but were initially frustrated in 

having to find incontinence pads, use them to avoid embarrassing situations, the additional cost 

of purchasing pads, and having to modifying them to be more comfortable. Participants spoke 

about the humiliation when they accidentally “leaked urine” or when their pants had to be 

changed and washed frequently; a coping mechanism was to stay close to home, however, this 

impacted social visits and their quality of life. Recognizing that incontinence was seen as “just a 

normal” stage of the aging process, participants became more accepting of their new reality as 

time passed. For participants still employed, a return to work highlighted the importance of being 

prepared to deal with urinary incontinence: “Well, I use [the pads] when I'm at work. Because 

obviously, it's more socially embarrassing when [the time comes to urinate] and you wet 

yourself.” 

 

There was broad agreement that the most troubling complication, mentally and physically, was 

erectile dysfunction. Not knowing if full function would return was devastating. Participants 

thought erectile function would gradually improve over time and when there was no 

improvement, it called into question the chosen treatment option, leaving individuals with regret. 

The inability to achieve an erection challenged their sense of self, their inability to have intimate 

connections with significant others, and placed stress on relationships. Participants spoke about 

the unexpected additional burden of having to purchase prescription drugs and shared feelings of 

frustration in not having these drugs covered, particularly since they believed these drugs could 

potentially assist in improving their erectile dysfunction. Coupled with the perception that 

prostate cancer is more of an “old man’s” disease and that losing their ability to achieve an 

erection was considered an acceptable complication, participants felt even further diminished:  

 

“My wife and I have always had a healthy sexual relationship. It not something that we 

really focused on, wasn't sort of an obligatory thing that we had to do all the time, but it 
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was part of our communication, and that has been difficult for me to adjust to since the 

surgery. I'm going to have to get some help from the doctors on that issue.” 

 

10.3.2.6 Gratitude 

Broadly, participants spoke positively about their experience with the both the healthcare system 

and healthcare professionals (Figure 20). Participants felt they received “exceptional care” and 

that their “needs were met”; the majority of participants shared tremendous gratitude: “The care 

and competence, especially the care in the hospital. It was very comforting. There was some 

notion that I would be released on the Wednesday, but they really didn't make me feel like I was 

burdening the system for staying an extra day, because I didn't feel comfortable at that point. 

 

Participants shared that having the cancer surgically removed meant, for them, the cancer would 

be gone, and they could move on with their lives. The majority of participants shared a deep 

appreciation for having the cancer removed and felt the success of their surgery reaffirmed that 

they had made the correct decision. Despite some “bumps along the way,” participants shared 

appreciation and relief that they were cancer free: “From the whole experience, I guess at the 

end of the day, having everything get fixed and I have most of my faculties so, yeah, life is good.” 

 

Participants had a deep appreciation for sharing their cancer journey with others going through 

similar experiences. Participants spoke very highly of the peer-to-peer style of learning and were 

grateful for the opportunity to speak with others who had gone through similar experiences. 

Many spoke about the relationships they had established during the process and how significant 

these social interactions were in contributing positively to their pre- and post-operative 

experience: “Well, what's positive to me, was the fact that I had the Prostate Cancer Support 

Care Program available to me. That's probably number one. Because without that, I would have 

been lost…” 

 

10.4 Thoughts on Prostate Surgery Options 

Participants were asked to share their overall thoughts on prostate surgery in British Columbia 

and their thoughts on the future (Figure 20). The following areas are opportunities for 

improvement: 
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going to have, is that there is a flow as opposed to an interruption. I think all the doctors 

want to see that happen. But my GP could only refer me. So, then you're always just in a 

queue with the rest of people who are trying to see the urologist. I think what needs to 

happen is, it's not just the surgery. It's really the organizing, planning, executing and 

scheduling of people who are going through the process. So, if you've got the markers of 

prostate cancer through PSAs, which is still one of the strongest diagnostic tools to start 

with, along with a digital examination and all the rest of the stuff, and then the biopsy. 

But all of these things should work in tandem.”  

 

Participants shared that by communicating in a timelier manner and sharing what was meant by 

certain test results that healthcare professionals could eliminate or minimize worry and anxiety:  

 

“Allaying those fears is really, really important. And understanding the process. So, the 

biopsies, why are they needed? What actually happens? What do the results actually tell 

you? Some simple guide is really probably the most important element here that could 

educate people who are going through this process so it's not so fearful.” 

 

When asked about current prostate surgery options available in British Columbia, participants 

acknowledged the additional costs associated with having all treatment options available 

throughout the province and wondered if having additional options located in more centralized 

locations would help with the demands of an aging population. Others were more cautious in 

their recommendations, recognized the challenges of balancing the costs and benefits of having 

the technology more readily available throughout the province:  

 

“So, I am not critical of that procedure not being available here. That's not something 

that I would just say, "Oh, you have to have it here." I've read up on it, and there 

continues to be some controversy as to the expense to the government of how much one 

and how much the other costs, and then are the benefits such that it really provides value, 

aside from the cost, but is there value? And doctors and the researchers still debate it, so 

even today I don't know that it's a given.” 
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Having the last word, participants shared that they felt satisfied with their treatment options and 

shared if they had to invest anywhere in the process that it was important that improvements be 

made to the screening and diagnostic testing services.  Participants shared feeling that the 

laboratory services should be adjusted to meet the demands of the patients and perhaps additional 

money needed to be spent here to address the backlog and delays. Participants were disappointed 

that they felt they had to seek out private options for testing and felt privatization really 

challenged our Canadian values: “I think the only thing that really sticks out for me is that if 

places are having problems with getting people in for CAT scans [maybe it is important] to set 

up those programs where [they are running 24 hours a day].” 

 

10.5 Conclusions 

Men diagnosed with prostate cancer experience emotional and physical hurdles throughout their 

cancer journeys. Overall, participants reported feeling satisfied with their treatment options. 

However, as we continue to strive for a more patient-focused model of care, there are 

opportunities for additional strategies to assist in improving wait times for screening and 

diagnostic testing and more targeted communication and educational resources to assist in 

alleviating the fear and anxiety associated with a cancer diagnosis. In the future, developing 

programs to assist individuals in understanding the potential complications of prostate surgery, 

specifically for couples having to deal with erectile dysfunction and developing a better 

understanding of the challenges for younger men, including participants (under 60) such as 

covering prescription medications to assist with the challenges of erectile dysfunction is 

encouraged. 

 

This study has strengths and limitations. Recognizing that we used a convenience sampling 

strategy, participants who volunteered for these interviews were chosen by their respective 

surgeons, it is possible that there were other individuals not selected who had different 

experiences, and this could have impacted our findings. Many participants were well educated 

and very knowledge able about their prostate cancer and how to manage it. Although these 

experiences are important, they do not represent the entire spectrum of individuals who receive 

prostatectomy surgeries. It is also important to recognize; the majority of participants had their 

surgeries within the past year and speaking with individuals who had a longer recovery period 
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may have had different perspectives. Lastly, there was remarkable consistency between our 

findings and the findings from the systematic review of patient perspectives conducted by 

CADTH (see Section 11). 
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synthesis methodology 125 was used to analyze results. This framework was established a priori 

by identifying concepts through project scoping.  

 

For additional methodological details, see full report.123 

 

11.2.2 Summary of Evidence 

Thirty-eight studies met the inclusion criteria and were included in the CADTH report: 33 

primary research reports and five qualitative metasyntheses. No studies investigated health care 

providers’ views on and experiences with prostatectomy. Overall, the included publications were 

assessed to be of high quality.123  

 

11.3 Summary of Results 

A prostate cancer diagnosis caused emotional turmoil. People found that their normal activities 

were disrupted with diagnosis, sharing feelings of anxiety, fear and worry about the future. 

Individuals often immersed themselves in gathering information to inform themselves from a 

variety of sources, such as family and friends, about treatment options. When choosing a 

treatment option, practical considerations, including how long the treatment was required, 

potential disruption to their lives, and the need to travel. Partners/Spouses were an important 

source of support, but how people relied on or engaged their partners/spouses varied particularly 

in decision-making.  

 

Participants wanted the cancer out as quickly as possible and saw surgery as a mechanism to 

definitively address their concerns. Surgery provided insight into whether the cancer had spread 

and additional treatment options could be undertaken if needed. Participants shared that they felt 

surgery was the quickest way to return to normal and to get on with their lives. Those who 

declined surgery and chose other treatment options described viewing surgery as drastic and saw 

other options as less invasive.  

 

The transition from hospital to home was difficult for many people and was a struggle 

emotionally and physically. Many felt ill-prepared returning home. Participants did not want to 

be discharged as they felt emotionally unprepared to return home. Post-surgery, participants 
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shared having challenges getting out of bed, walking and with their first bowel movement. 

Others shared the surprise with the degree of pain they experienced when they woke up. When 

their catheter was eventually removed, people found themselves stressed about and embarrassed 

by urinary leakage. The removal of the catheter was a significant experience, as they were not 

prepared for the experience of being incontinent upon its removal. 

 

People struggled with the long-term impact of urinary incontinence and erectile dysfunction. 

Urinary incontinence disrupted the emotional, physical, and social lives. Often, in response to 

fear, embarrassment, and shame, participants found themselves retreating from social and other 

activities such as sports. Pre- or post-surgery, participants were not focused on the ability to be 

sexually active, and it was only as they recovered that these challenges came to light. Erectile 

dysfunction was felt as a challenge to men’s masculinity and to their sense of self. Being unable 

to perform sexually, for those who were married or in a long-term relationship, added stress and 

raised insecurities. Some people expressed regret about their decision to have a prostatectomy, 

either because they felt they had not been informed or that they were not prepared to experience 

erectile dysfunction. Others seemed to feel that the loss of erectile function was natural and 

linked to aging.  

 

People who underwent prostatectomy sought to find a new normal post-surgery and tried to 

return to their routines as quickly as possible.  People pushed themselves to get back to their 

usual schedules all while dealing with the lingering effects of cancer and surgery. 

 

11.4 Conclusions 

The findings of this review identified several opportunities to ensure appropriate patient 

education specifically on treatment decision-making and recovery. Urinary incontinence and 

erectile dysfunction had a significant impact on people who undergo prostatectomy and the 

potential for decision regret highlight the need to ensure consistent and reliable information is 

given about different treatment options. Similarly, patient education about the post-surgery 

recovery period may help to support the transition from hospital to home and reduce worries 

about side effects. Information about erectile dysfunction should be appropriate for men who 

have sex with men as well as men who have sex with women. 
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You can find additional information or to review the full report here: 

https://cadth.ca/prostatectomy-people-prostate-cancer-rapid-qualitative-review 
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All interviews were conducted by an experienced qualitative researcher, audiotaped with the 

consent of the interview participants, and detailed notes were taken. The data were analyzed 

using a modified constant comparative analysis method in order to identify and describe key 

themes related to the policy questions being posed.  

 

12.3 Findings 

12.3.1 Participants 

Telephone interviews were conducted in July and August 2019 with eight urologists; all of 

whom see patients with prostate cancer (approximately 25% to 60% of their patients have 

prostate cancer). All urologists interviewed performed prostatectomies as part of their clinical 

practice. The interviews ranged in length from 30 to 60 minutes. Two urologist were from 

Vancouver Coastal, two from Fraser Health, two from Vancouver Island Health, one from 

Northern Health, and one from Interior Health. Of the eight urologists interviewed, six perform 

ORP only, one performs RARP only, and one performs ORP and RARP. The number of 

prostatectomies being done per year by these urologists ranged from less than five to more than 

80; with most doing 25 to 30 surgeries per year.  

 

The following three themes were identified in this analysis: current care pathway, perceived 

benefits and drawbacks and future considerations, with subthemes identified for each (Figure 

21). 

 

  







131 

 

According to clinicians interviewed, most patients who chose radiation therapy prefer 

brachytherapy due to ease of access, with brachytherapy requiring one appointment rather than 

external beam requiring appointments five days a week over seven weeks. Furthermore, 

brachytherapy is accessible in four of the five health authorities whereas access to external beam 

brachytherapy is only accessible in the Northern Health Authority.  

 

12.3.2.1.2 Surgical Treatment  

Most urologists present ORP and RARP options to all their patients. One urologist interviewed, 

however, presents RARP as an option only to a subset of patients whom they believed would 

most benefit, for example, those who are obese or have large apical tumours.  

 

ORP is the most common procedure and currently being performed by urologists in hospitals 

across BC. If RARP is not initially discussed, some patients ask about it after reading about 

RARP online. Since RARP is currently only being performed by two urologists at VGH, all 

patients from within the Vancouver area and from across the province who decide to have RARP 

are referred to one of these surgeons. Urologists working outside of the Vancouver area who are 

performing ORP noted that majority of their patients chose ORP. Urologists estimated that less 

than one in ten patients choose RARP due to willingness to travel.  

 

LRP may also be presented as an option, but rarely; in 2017 there were a total of 164 

laparoscopic prostatectomies conducted in BC, in comparison to 49 RARP and 756 open 

procedures (Section 14). Interviewed clinicians estimated LRP is available in four hospitals in 

the Lower Mainland, two hospitals in the Vancouver Coastal and two hospitals in Fraser. LRP 

was described as having poorer visualization in comparison to ORP or RARP and being a 

physically challenging surgery for the urologist; therefore it is rarely presented as an option.    

 

Clinicians noted that at VGH, the robot is used by urologists for prostatectomies approximately 2 

of 5 work days and used by a variety of other surgeons (e.g., other urology, cardiac, gynecology, 

oncology, ENT) the other 3 days. RARP is the surgical technique least frequently used in BC. 
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may be a slight benefit in RARP with respect to erectile dysfunction, and that this difference was 

due to having improved visualization during nerve-sparing.  

 

12.3.4 Future Considerations 

A number of issues were raised with respect to the development of robotic surgery programs in 

BC:  

i. changing standard of prostatectomy practice;  

ii. evolution of training programs in Canada and the US (i.e., residencies and 

fellowships) and access to ORP training;  

iii. access to minimally invasive surgery; 

iv. challenges with evidence base 

 

The urologists interviewed noted that RARP is increasingly becoming the standard of practice in 

many jurisdictions. LRP is no longer being, or soon will no longer be, taught in Canada since 

most residency programs in centres that perform minimally invasive surgery do so using robotic 

assistance. Currently, UBC is one of the few programs where there is an opportunity to get 

experience doing both ORP and RARP. Post-residency urologists are going on to do fellowships 

in urological oncology and minimally invasive surgery, primarily in the USA, resulting in few 

opportunities to gain experience in ORP. Those working in centres seeking urologic oncologists 

fear that it may be difficult to recruit a surgeon with ORP experience for this reason. 

 

“Then I went and did a fellowship in oncology to sharpen my skills in cancer care. On my 

fellowship I only did robotic prostatectomy. I did 150 robotic prostatectomies, no open 

procedures. It [open] was not being offered at any of the ... at centers in the United States 

that offered a training program.” 

 

There is a learning curve involved in the transition from RARP to ORP and vice versa. One 

analogy used was “flying a helicopter verses flying a jet.” Urologists estimated it would take 50-

100 procedures to develop the skills to perform ORP, when only having RARP experience. LRP 

was described as the most difficult procedure to do, while RARP was described as the easiest. 
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Urologists with experience doing RARP noted that the main benefit of the procedure from a 

surgeon’s perspective was improved visualization. 

 

 

“The incidence of rectal injury is very low, but when it happens you're getting a 

colostomy…There's been no evidence showing that there's less of a colostomy rate, but 

I'll tell you my confidence as a robotic surgeon. When I was doing that posterior 

dissection [with RARP], I was calm, no rise in the blood pressure. Whereas when I'm 

doing an open I hold my breath and I'm tight. I'm nervous every time. So that's a big 

thing.” 

 

There was a range of perspectives expressed on the number of prostatectomies a surgeon needs 

to do annually in order to remain skilled; clinicians that were interviewed report numbers ranging 

from 10 to 20. It was also suggested that an urologist would have to do 50 -100 prostatectomies 

during their training to develop a strong foundation. Many urologists also felt that working with 

a skilled colleague, who performed ORP was a necessity (i.e., a urologist in a lone practice 

should not be doing prostatectomies) due to the complexity of the procedure. 

 

If robotic surgery were to be expanded in BC, it was felt that it would be logical to co-locate the 

surgical program with oncology and cardiac surgery centres. With improved access closer to 

home, these urologists believe that many patients would choose RARP, over an open 

prostatectomy, primarily because of the shorter recovery time. The resources required to set up a 

robotic surgery program include: the robot; the disposables; equipment maintenance; team 

training; and surgeon training as needed.  

 

Finally, urologists recognize that there is currently not a strong research base showing that the 

long-term outcomes of RARP are superior to ORP. They support the concept of evidence-based 

practice but feel that RARP is currently so widespread that it creates problems with respect 

conducting RCT research. Researchers have tried to conduct RCTs comparing different 

prostatectomy procedures, but because patients usually prefer a minimally invasive option if it is 

available, patient recruitment has been challenging.  



135 

 

12.4 Conclusions 

The number of prostatectomies being done per year by these urologists ranged from less than 

five to more than 80; four of the eight (50%) were doing 25 to 30. ORP are the most common 

prostatectomy procedure being done in BC across all five health authorities, RARP is only done 

by two urologists at Vancouver General Hospital and LRP is rarely performed. 

 

Drawing on their clinical experience, the urologists interviewed perceive the benefit of RARP in 

comparison to ORP as: less blood loss, faster recovery, less pain, and faster incision healing due 

to smaller incision. RARP and ORP were seen as equivalent in terms of oncologic, continence, 

and erectile function outcomes. Access to ORP was typically better with shorter wait times and 

shorter travel distance. 

 

Increasingly, the standard of practice for prostatectomy across many jurisdictions is RARP. In 

Canada, it is becoming increasingly difficult to find residency programs that provide training in 

ORP; urologic oncology fellowship programs increasingly only provide training in RARP. There 

is concern that it will gradually become more difficult to recruit ORP trained urologists.  
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prior to a surgeon independently performing RARPs. RARP training is done at a fellowship level 

rather than during residency and is not currently available in BC. Participants described how 

urologists skilled in RARP must therefore be recruited from outside BC, typically from the 

United States. Should BC increase the number of surgical robots for prostatectomy, additional 

urologists with this fellowship training would need to be recruited.  

 

The reverse is also true, where recruitment of urologists trained in ORP from some countries 

may become more challenging. In other countries, the United States in particular, RARP has 

become the status quo. As a result, urology recruits from the United States are unlikely to have 

training in ORP. This trend lends itself to the belief that BC may face issues in attracting and 

retaining highly skilled surgeons:  

 

“We should be able to recruit well and we're struggling because these people are coming 

from these high-end fellowships where they're doing so much surgery, they all have 

robots. There's none of them now that are doing open surgery. To try to get somebody to 

come here and take on a job where they don't have that resource, it's virtually impossible. 

They're going to choose a robotics center over us.” 

 

After training, there is a difference in the skills required to carry out ORP versus RARP. ORP 

was described as a challenging surgery: One of the nuances is that not all surgeons are the same, 

and open prostatectomy is challenging…what a robot allows is the people who are not quite as 

good to do a prostatectomy reasonably well. So it takes some of the challenge out of the 

equation.” As such, RARP may be more advantageous in centers or provinces with poor ORP 

outcomes. In centers or provinces that already have good outcomes using ORP, a robot is 

unlikely to result in improvements: “Our opens go home on day one, the same as a robot. The 

prostate catheters are taken out on day seven, the same as a robot. In areas where the open 

surgeon is facile and experienced, you're not going to see an improvement with the robot.” 

 

13.4.2 Scheduling  

Hospital administrators discussed scheduling and surgery time required for ORP and RARP. In 

comparison with ORP, fewer RARP procedures can be completed. In one day, two RARPs can 
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be completed in 9.5 hours, while three ORPs can be completed in 8.5 hours. The driver of this 

difference is in turnaround time between procedures. In the United States, having two robots and 

two operating rooms per surgeon has reduced this inefficiency; a surgeon can begin another 

surgery without waiting for turnaround of the operating room. One participant noted, however, 

that: “In the Canadian space, where every OR piece of geography is used up, you don't have a 

spare room to move one surgeon into the next. That's not the Canadian system…all of the 

infrastructure is in use during the regular daylight hours.” 

 

Prostatectomy was described as under-resourced in terms of operating room time. Participants 

also described how prostatectomy is lower priority in comparison to other cancer surgeries such 

as bladder or kidney surgeries, but higher priority compared to non-cancer surgeries. Since 

prostatectomy is under resourced, time is often taken from other non-cancer surgeries to 

complete cancer-related surgeries within a reasonable timeframe. One hospital administrator 

noted that urology is currently using 70% of their allotted time with RARP. 

 

13.4.3 Funding 

Donors purchased the current robotic system used in Vancouver General Hospital. Participants 

felt that obtaining donor funding for technologies such as robotic systems is challenging for a 

number of reasons. Not only was it important to balance the population demands of each of the 

centers with the needs of potential donors, both factors had to be simultaneously balanced with 

the priority areas identified by the Ministry. As a result, private donors interested in funding 

projects took a back seat to the priorities of the Ministry, leaving donors and projects orphaned in 

the process:  

 

“We're stuck because these donors eventually get sick and tired of waiting to do 

something. So, there's pressure on us to try to actually get things going before the donors 

walk away. People want to be a part of that kind of program, that kind of technology. So 

fundraising is not an issue for robotic surgery. You never know if that sentiment will 

change with time. But as it stands right now, I have zero concerns about getting funding 

for this.” 
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13.4.4 Future Opportunities  

Hospital administrators described areas for future opportunity. One was the creation of a 

prostatectomy database that would contain information on surgeons, site, surgical volume, and 

outcome; this could be used to determine performance, and need within the province. A database 

was developed in BC for this purpose but it was unsuccessful due to issues obtaining the data 

from urologists:  

 

“I think there's an opportunity here for a carrot and a stick. Where we are going to look 

at bringing in this technology, but first we have to capture the data….that should be a 

carrot for places that feel that they should have a robot. You shouldn't get something 

unless you can see where the unmet need is.” 

 

Another described a need for an evidence-based protocol that would provide guidance on 

whether particular patient subgroups may benefit differently from RARP, LRP and ORP. It was 

noted that patients who ask for RARP will receive it; there is no protocol in place to determine 

which technique would be most beneficial:  

 

“…being that we do have the da Vinci already in, there needs to be some kind of a 

protocolization or whatnot of the patients and criteria around ... based on evidence, 

whether it would be a benefit to the patient to have a da Vinci versus an MIS versus and 

open prostatectomy.” 

 

13.5 Conclusions and Limitations 

Six interviews were conducted with hospital administrators responsible for prostatectomy 

procedures in British Columbia. Four considerations emerged: 1) training and staffing; 2) 

scheduling, 3) funding; and 4) future opportunities.  

 

Hospital administrators described how training and recruitment of urologists may become 

challenging in the future. Only ORP training is available within BC. As the status quo shifts 

towards RARP in some countries, those with RARP experience must be recruited from 

elsewhere, while the pool of ORP trained urologists becomes smaller. RARP requires additional 
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time compared to ORP, with 2 RARPs conducted in 9.5 hours versus 3 ORPS conducted in 8.5 

hours. Opportunities may exist for funding robotic surgical systems through private donations, 

although it was noted that it is not known if there is a need for additional systems. Future 

opportunities may exist to improve prostatectomy in BC: the development of a database to 

understand need and developing a protocol to determine surgical technique based on patient 

populations most likely to benefit from each. 

 

This study has limitations. Recognizing that we used a snowball sampling strategy, it is possible 

we did not interview all the required individuals to identify all considerations. It should be 

recognized that saturation did not occur, and the information herein was collected from hospital 

administrators in two of the six BC health authorities. These interviews were conducted to 

understand the BC-specific landscape from the perspective of hospital administrators. Hospital 

administrators outside of BC were therefore intentionally not interviewed. The results presented 

herein therefore may not be generalizable to hospital administrators outside BC.  
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outcomes was used following Canadian Agency for Drugs and Technologies in Health 

guidelines.128 Cycle length of one year was applied with half-cycle correction. Where applicable, 

costs were converted to Canadian dollars (CAD) with purchasing power parity,129 and adjusted to 

January 1, 2019 dollars with the Consumer Price Index for all items.130 In Canada, a commonly 

cited cost-effectiveness threshold is $50,000 per additional QALY.131 An excel file entitled 

“Prostatectomy CUA.xlsm” accompanies this work, to allow users to adjust model inputs as 

required (Figure 26). 

 

Figure 26. "Prostatectomy CUA.xlsm" Screenshot 

 
 

14.2.2 Probabilities 

Sources for transition probabilities were identified through the previously described systematic 

review and meta-analysis of clinical effectiveness (Section 9). In the base case, randomized 

controlled trial evidence was used where available, with missing data filled in by estimates from 

observational studies. Where no data were available to inform model inputs, values from 

previous cycles were carried forward. Although pairwise evidence comparing ORP and LRP was 

also identified, this analysis required the comparisons between RARP and ORP or LRP.  
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This model relies primarily on the meta-analysis of biochemical recurrence-free survival. For the 

health states of recurrence-free and recurrence, age- and sex-specific mortality from Statistics 

Canada was used to estimate the probability of death.132 Transition from recurrence to metastatic 

disease, and mortality from the metastatic disease health state was assumed to be constant 

regardless of cycle. 

 

Meta-analysis was also used to calculate probability of sexual dysfunction, urinary incontinence, 

bladder neck contracture, and readmission. Sexual dysfunction, urinary incontinence, and 

bladder neck contracture were considered independent of prostate cancer progression. Because 

bladder neck contracture is often resolved with one graduate dilation,133 the probability of 

bladder neck contracture after the first year was assumed to be zero. In the study by Besarani et 

al. (2004),133 of 512 men with bladder neck contracture, 95% required no pads for urinary 

incontinence at one year. 

 

14.2.3 Cost  

To calculate initial radical prostatectomy costs, data from the British Columbia Ministry of 

Health was used.134 Cost data from the British Columbia Ministry of Health included gross 

hospital costs from the discharge abstract database, and physician costs from the physician 

claims database. Patients used in the calculation of costs were defined by physician claims for 

ORP and LRP. From the physician claims database, there is no ability to differentiate between 

LRP and RARP. Practitioner identification numbers for the two physicians in the province 

providing RARP were gathered. Any LRP provided by these two practitioners in the physician 

claims database was assumed to have been RARP. 

 

Capital costs associated with RARP were obtained from Minogue Medical Inc., which at the 

time of writing was the sole provider of the RARP surgical console.135 RARP Capital costs were 

converted to an equivalent annual cost, with an expected device lifetime of nine years and cost of 

capital of 1.50% using the following formula (Equation 1): 
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Equation 1. Equivalent Annual Cost Calculation 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐴𝐴𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐶𝐶𝐶𝐶𝐶𝐶𝐸𝐸: 
𝐴𝐴𝐶𝐶𝐶𝐶𝐸𝐸𝐸𝐸 𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 ∗ 𝐶𝐶𝐶𝐶𝐶𝐶𝐸𝐸 𝐶𝐶𝑜𝑜 𝐶𝐶𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

1 − (1 + 𝐶𝐶𝐶𝐶𝐶𝐶𝐸𝐸 𝐶𝐶𝑜𝑜 𝐶𝐶𝐸𝐸𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸)−𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦
 

 

In addition to capital costs of RARP, there is also a service contract that includes parts and 

labour for system maintenance. In the 2017/18 year in British Columbia, there were 

approximately 50 RARP procedures.134 The equivalent annual cost of RARP was added to the 

service contract and divided by the estimated number of procedures per year to arrive at capital 

costs per procedure. This cost was treated as fixed and added to the hospital and physician costs 

of RARP. 

 

Capital costs of LRP were also included, with estimates of costs from a Health Technology 

Assessment by the National Institute for Health Research.136 LRP capital costs were converted to 

equivalent annual costs with the appropriate lifetime for each component, using Equation 1. LRP 

capital costs were also treated as fixed. Capital costs for LRP were divided by the 164 

procedures that occurred in British Columbia in 2017/18 to arrive at a cost per procedure.134 

 

Costs associated with the recurrence-free, recurrence, and metastatic disease health states from 

Krahn et al., (2014)137 were converted to costs per year, and assumed to include all 

complications. Therefore, no additional costs for sexual dysfunction, urinary incontinence, or 

bladder neck contracture were included. Costs for readmission, from the Health Quality Ontario 

Health Technology Assessment,126 with assumed standard error,  were added to initial costs of 

each type of procedure. Palliation costs associated with transition to the death health state were 

from Krahn et al. (2014),137 and were treated as a one-time cost occurring with death. 

 

14.2.4 Utility 

Utility associated with each health state was identical across the three treatments considered. 

Utility of the recurrence-free health state was estimated by Krahn et al. (2009),138 in a Canadian 

sample using the Patient Oriented Prostate Utility Scale. Utility of the recurrence health state and 

the metastatic disease health state was estimated by Naik et al. (2015)139 in a sample of Canadian 

patients, and approximated by those with stage three and stage four prostate cancer, respectively. 
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Utility associated with salient complications of sexual dysfunction, urinary incontinence, and 

bladder neck contracture was estimated by Volk et al. (2004)140 using the time trade-off method 

in a sample from the United States. Utility associated with health states was calculated as the 

product of the cancer-progression health state, and the complication health state, which is the 

same approach employed in the model described by Close et al. (2013).141 To calculate quality 

adjusted life years, utility of each health state was multiplied by the cycle length of one year. 

 

14.2.5 Monte Carlo Simulations 

To capture parameter uncertainty, distributions were assigned to each parameter, and allowed to 

vary independently in Monte Carlo simulations. Simulations were run for successive iterations 

until convergence, or less than 2% difference in mean values for cost and quality adjusted life 

year outcomes. Distributions assigned to each parameter are indicated below in Table 19. 

Gamma distributions were assigned to cost, and beta distributions were assigned to utility. Cost 

data are constrained to be non-negative, and the gamma distribution is often used to represent 

uncertainty in skewed cost parameters; therefore, gamma distributions were assigned to cost 

parameters.142 The beta distribution is constrained on the interval from zero to one, and may be 

used to represent utility when estimates are far from zero.142 Uncertainty in utility parameters 

associated with health states was represented with the beta distribution. Because biochemical 

recurrence-free survival was meta-analyzed as Bernoulli trials, beta distributions were applied to 

the RARP probabilities of being in the recurrence-free health state. Uncertainty in meta-analysis 

of relative risk relative to RARP was captured with lognormal distributions. Briggs et al. 

(2011)142 suggests that because confidence limits for relative risk is calculated on the log scale, 

the appropriate distributional assumption is lognormal. Capturing parameter uncertainty in 

relative risks with the lognormal distribution allows model parameters to directly reflect meta-

analysis completed in the assessment of clinical effectiveness (Section 9). Confidence intervals 

of the incremental cost-effectiveness ratio (ICER) were generated with the Fieller method143 in 

Stata.144 Plots of incremental costs and QALYs with 95% confidence ellipses were generated 

with the “car”145 package for R Statistical Software.146  
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Recurrence Health State 0.830 0.011 Naik et al. (2015)139 Beta 

Metastatic Disease 0.780 0.013 Naik et al. (2015)139 Beta 

Death 0 NA NA Fixed 

Sexual Dysfunction 0.840 0.013 Volk et al. (2004)140 Beta 

Urinary Incontinence 0.830 0.014 Volk et al. (2004)140 Beta 

Bladder Neck Contracture 0.720 0.021 Volk et al. (2004)140 Beta 
*standard error = SE[ln(RR)] 
Abbreviations: LRP: laparoscopic radical prostatectomy, ORP: open radical prostatectomy, RARP: robotic-assisted 
radical prostatectomy, RCT: randomized controlled trial, RR: risk ratio 
 

14.2.6 Scenario Analysis 

In the base case analysis, a time horizon of three years was considered, with randomized 

controlled trial evidence used preferentially, and capital costs of RARP and LRP included. Three 

separate scenario analyses were conducted. In the first scenario, the time horizon was extended 

to the lifetime time horizon, or until patients were 100 years old. Randomized controlled trial 

data was used preferentially in this scenario, with meta-analysis results for years four and five 

are used. Beyond five years however, no evidence to inform estimates was available. From year 

five on, it was assumed that any patients in the recurrence-free health state would not have 

further recurrences. Patients in the recurrence health state would continue to suffer mortality at 

age- and sex-specific rates and continue to develop metastatic disease at the same rates used in 

the base case analysis. 

 

In the second scenario, capital costs of RARP and LRP were excluded. This simulates the status 

quo, in which British Columbia already has the capacity for both types of radical prostatectomy 

and there are no additional capital costs associated with providing RARP or LRP. In the third 

scenario, observational data are used in place of the randomized controlled trial evidence used in 

the base case analysis. Finally, in the fourth scenario, observational data are used preferentially 

with the lifetime time horizon.  

 

14.3 Results  

14.3.1 Face Validity and Internal Validity 

For face validity, this model relies on the published models of Health Quality Ontario,126 and the 

University of Alberta’s Health Technology & Policy Unit prostatectomy model.127 Unlike both 
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Figure 27. Base Case Analysis Results of 1,000 Monte Carlo Simulations 

 
 

  

















160 

Figure 36. Observational Data Scenario Analysis Results of 1,000 Monte Carlo Simulations 
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14.3.3.4 Observational Data with Lifetime Time Horizon 

In this scenario analysis, observational data is used preferentially with the lifetime time horizon. 

The mean cost of ORP, LRP, and RARP were $32,040, $32,798, and $45,862, respectively 

(Table 24). ORP was predicted to result in 12.92 QALYs, LRP was predicted to result in 13.36 

QALYs, and RARP was predicted to result in 13.27 QALYs (Figure 39). Because RARP 

resulted in fewer QALYs than LRP at greater cost, RARP was dominated. The ICER of LRP vs 

ORP is $1,732 (95% CI: $1,569 to $1,910) per additional QALY. At the cost-effectiveness 

threshold of $50,000 per QALY, LRP was cost-effective relative to ORP. Incremental costs and 

QALYs are presented below in Figure 40 and Figure 41. 

 

Table 24. Observational Data with Lifetime Time Horizon Scenario Analysis Outcomes 

Type of 
Prostatectomy 

Mean Cost 
(95% CI) 

Mean QALYs 
(95% CI) Mean ICER 

ORP $32,040 
($30,761 to $33,318) 

12.92 
(12.3 to 13.55) - 

LRP $32,798 
($31,525 to $34,072) 

13.36 
(12.74 to 13.98) 

$1,732/QALY 
(1,569 to $1,910) 

RARP $45,862 
($43,560 to $48,163) 

13.27 
(12.71 to 13.83) Dominated 

Abbreviations: CI: confidence interval, ICER: incremental cost-effectiveness ratio, LRP: laparoscopic radical 
prostatectomy, ORP: open radical prostatectomy, QALY: quality adjusted life-year, RARP: robotic-assisted radical 
prostatectomy 
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Figure 39. Observational Data with Lifetime Time Horizon Scenario Analysis Results of 1,000 
Monte Carlo Simulations 
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In the long term, the model is sensitive to the time horizon selected, and small differences in 

biochemical recurrence-free survival. After five years, there was no evidence to inform estimates 

of biochemical recurrence-free survival, therefore, it was assumed that there would be no 

additional recurrence of disease. Those patients in the recurrence health state continued to 

transition to the metastatic disease health state with elevated risk of mortality, whereas patients 

in the recurrence-free health state were assumed to have the same mortality as the general 

population. Over the lifetime time horizon, we see additional QALYs as a result of these 

differences in survival. The probability of remaining in the recurrence-free health state is very 

similar, regardless of the method used for radical prostatectomy (Figure 42 and Figure 43). 

Because differences in QALYs between the interventions are so small, even small changes over 

time equate to large changes in ICERs. Although susceptible to different types of bias than are 

present in randomized studies, the observational evidence considered here did not differ greatly 

from randomized controlled trial evidence (Figure 42 and Figure 43). 

 

Figure 42. Probability of Remaining in Recurrence-free Health State over Time, Informed by 
Randomized Controlled Trial Data 

 



166 

Figure 43. Probability of Remaining in Recurrence-free Health State over Time, Informed by 
Observational Data 

 
 

With the increased time horizon, the ICER for LRP and RARP becomes more favorable; 

however, the evidence to use the lifetime time horizon is weak. In clinician interviews, it was 

suggested that patients were equivalent at three years post-radical prostatectomy, regardless of 

the type of radical prostatectomy. Previously described meta-analysis between ORP vs RARP 

and LRP vs RARP support the three-year time horizon, with no evidence of a difference in 

biochemical recurrence-free status at 36 months post-prostatectomy in meta-analytic results. 

 

14.3.3.5 External Validity 

When similar assumptions to the Health Quality Ontario model126 were applied, such as the one-

year time horizon, with 200 RARP procedures per year, model outcomes were similar. In the 

Health Quality Ontario model, 126 the incremental cost of RARP relative to ORP was $6,234, and 

the incremental QALYs attributable to RARP were 0.0012. When capital costs of RARP were 

divided by 200 RARP procedures per year, and the time horizon was adjusted to one year, 
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outcomes of this analysis were similar, with incremental cost between RARP and ORP of $5,100 

(95% CI: $3,790 to $6,411) and incremental QALYs of 0.005 (95% CI: -0.006 to 0.016). 

 

Outcomes of this model relative to that of the Health Technology & Policy Unit from the 

University of Alberta127 however, are less comparable. In the Health Technology & Policy Unit 

model,127 the primary data source for cancer progression is the Edmonton Prostatectomy 

Registry, from which the probability of recurrence is used, rather than the probability of 

remaining biochemically recurrence free, which is used in this analysis. The Health Technology 

and Policy Unit model is sensitive to the utility associated with the “no evidence of disease” 

health state, suggesting that the decision to use the probability of recurrence versus probability of 

remaining biochemically recurrence free is an important determinant of model outcomes.127 This 

difference in outcome calculation results in more optimistic survival projections in the Health 

Technology & Policy Unit model, and greater incremental QALYs attributable to RARP, vs 

ORP.127 This model relies on published literature for cancer progression inputs, rather than 

administrative data; and in the published literature, biochemical recurrence free survival was 

reported with greater frequency than recurrence rates. The Health Technology & Policy Unit 

presents scenario analysis with a 1-year time horizon, with incremental costs between RARP and 

ORP of $10,144 and incremental QALYs of 0.03. 127 Outcomes of this scenario analysis are like 

those predicted by this model. With similar model inputs, this model predicts incremental costs 

of $6,481 (95% CI: $5,445 to $7,516) and incremental QALYs of 0.007 (95% CI: -0.004 to 

0.017) for RARP relative to ORP. This supports the longer time horizon and probability of health 

state occupancy over time as key drivers of the differences in outcomes between models.  

 

14.4 Conclusions 

In the base case analysis and each scenario considered, ORP resulted in the lowest cost. In the 

base case analysis informed by randomized controlled trial data and a time horizon of three 

years, LRP was dominated, offering fewer QALYs at a greater cost than ORP; and the ICER for 

RARP vs ORP was approximately $1.2 million/QALY. At the cost-effectiveness threshold of 

$50,000/QALY, RARP was not cost-effective, suggesting that greater health gains could be had 

by spending elsewhere. In the scenario with a lifetime time horizon, informed by randomized 

controlled trial data, the ICER for LRP relative to ORP was $1,129/QALY, and was cost-
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effective at the threshold of $50,000 per QALY. Relative to LRP, RARP was not cost-effective 

at the threshold of $50,000/QALY, with an ICER of $116,382/QALY. When capital costs for 

RARP and LRP were excluded, LRP was dominated, and RARP relative to ORP had an ICER of 

$175,428/QALY. 

 

In the first scenario informed by meta-analysis of observational studies, with a three-year time 

horizon, the ICER for LRP relative to ORP was $59,256/QALY, and the ICER for RARP 

relative to LRP was approximately $2.2million/QALY. At the cost-effectiveness threshold of 

$50,000/QALY, neither LRP nor RARP was cost-effective. When the time horizon was extended 

to the lifetime time horizon, and the model was informed by observational data, the ICER for 

LRP relative to ORP was $1,732/QALY, and RARP was dominated (Table 25). 
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In the short term, the model is highly sensitive to the initial costs associated with the procedure. 

On average, RARP cost the British Columbia Ministry of Health $1,745 more than LRP, and 

LRP cost $889 more than ORP. The inclusion of capital costs also strongly affected outcomes in 

the short term. With an expected device lifetime of nine years and total cost of approximately 

$2.7 million, the equivalent annual cost of the device is greater than $300,000, to which an 

annual service contract of $273,837 is added. In the model, these costs are divided by the number 

of procedures to arrive at a cost per procedure. Increasing the volume of RARP procedures 

would decrease the marginal device related costs of each procedure but would not change the 

nearly $3,000 difference in hospital and physician costs between RARP and ORP. 

   

In the model by Health Quality Ontario,126 time horizons selected were also short, with a value of 

one-year in their base case analysis. This model relied on a single trial.152 Randomized controlled 

trials do provide a higher level of evidence than nonrandomized studies.126 However, in the case 

where nonrandomized studies overwhelmingly outnumber the randomized studies, this balance is 

less clear, and incorporating both randomized and non-randomized evidence would have allowed 

the reader to decide which evidence should be weighted most heavily. The previous model by 

Health Quality Ontario126 was also criticized for inadequate consideration of uncertainty.153 To 

avoid this same criticism, deterministic parameter estimates are not presented within this 

analysis. This is also in line with the most recent, newly updated, CADTH guidelines which 

recommend probabilistic analysis as the primary analysis.128   

 

The same prostatectomy model structure was developed and utilized by the Health Technology 

& Policy Unit at the University of Alberta, which uses a nine-year time horizon.127 Although this 

model suggests that only five years of local follow-up data from the Edmonton Prostatectomy 

Registry is available, results were extrapolated to nine years.127 This health technology 

assessment asserts that differences in long-term functional and oncological outcomes are 

unlikely to be attributable to the choice of treatment for prostate cancer; therefore, the lifetime 

time horizon was not used. LRP was not considered in this model.127 In the base case analysis of 

this model, the ICER of RARP vs ORP was $44,471/QALY.127 Perhaps the most comparable 

estimate to this value is the ICER comparing RARP and ORP with RCT data and the lifetime 

time horizon, which would have generated an ICER of $48,464/QALY. Because this analysis 
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also included LRP, sequential calculation of the ICER does not generate the same comparison 

between RARP and ORP. Although sensitive to the choice of time horizon, the Health 

Technology & Policy Unit does not provide strong justification for the 9-year time horizon 

employed; also noting no statistically significant differences in biochemical recurrence free 

survival rates between RARP and LRP from 13 to 48 months of follow-up, or between RARP 

and ORP from 2 to 5 years of follow-up.127 

 

Despite the overwhelming amount of literature considered in the systematic review and meta-

analysis that informs this model, there were still limitations to this data. Prostate cancer is slow 

to progress, and there was no literature to inform model parameters after five years of follow-up. 

Although many outcomes were frequently reported, there were also gaps in the literature, where 

estimates from a previous time point were brought forward. This analysis only considered the 

pairwise meta-analysis between ORP/RARP, and LRP/RARP, and there was additional evidence 

comparing ORP and LRP. Had LRP vs ORP evidence been considered though, only one model 

parameter would have changed, and by less than one one-hundredth. 

 

This model also did not consider the impact of wait times, which were identified by patients as 

an important contributor to their experience. The effect of wait time on surgical outcomes was 

not considered as part of the clinical effectiveness systematic review and was therefore not 

considered here. However, it is likely that wait times will affect surgical outcomes, and the 

impact of wait times on cost is known. Krahn et al. (2014)137 estimates average costs of prostate 

cancer prior to treatment. If costs associated with waiting for treatment are evenly distributed 

throughout the wait time, annual costs of waiting are $2,205 (in 2008 CAD). With average wait 

times in British Columbia for prostate surgery of 6.0 weeks, the cost for this time in 2019 CAD 

is $304.154 It is noted however, that wait times for prostate surgery vary between 2.9 weeks and 

24.3 weeks.154 

 

Further, the impact of surgeon experience was not considered in this analysis. It is known that 

learning curves for the performance of radical prostatectomy affect positive surgical margins, 

and biochemical recurrence-free survival.155,156 In all randomized trials considered in the base 

case analysis, it was reported that surgeons were experienced with radical prostatectomy 
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methods, which contributed to the decision to use randomized controlled trial data in the base 

case. 

 

It is worth mention that in a recent cost-analysis by Nabi et al. (2020)1, conducted in the United 

States, out-of-pocket patient costs and total costs for robot cancer surgeries were analyzed, 

including RARP. Out-of-pocket costs were calculated as the sum of the coinsurance, copayment 

and deductibles of all inpatient, outpatient, and pharmacy claims, for inpatient surgery claims 

between January 1, 2012 and December 31, 2017; and adults older than 64 were excluded.1 In 

this study, adjusted out-of-pocket costs for all time points considered (380 to 15 days pre-

procedure, 14 days pre-procedure to 28 days post-procedure, and 14 days pre-procedure to 90 

days post-procedure) were significantly lower for RARP than for ORP.1 However, the same 

trend was not observed for total costs of RARP relative to ORP. In the baseline period, from 380 

to 15 days pre-procedure, adjusted total costs of RARP were significantly less than ORP (mean: -

$3,873; 95% CI: -$5,385 to -$2,399). At other time points, from 14 days pre-procedure to 28 and 

90 days post-procedure, adjusted total costs were not significantly different between RARP and 

ORP.1 

 

The International Society for Pharmacoeconomics and Outcomes Research provides guidance for 

transferability of economic evaluations across jurisdictions, and recommends that cost outcomes 

require careful consideration between countries.2 Of 21 economic evaluation guidelines 

reviewed, all agree that unit prices must be jurisdiction specific, due to differences in relative and 

absolute price levels.2 In other words, there is international consensus that cost outcomes are not 

directly transferable across jurisdictions between health systems.3 The cost analysis by Nabi et 

al. (2020) excludes adults over the age of 64 years, which make up a large part of the target 

population for radical prostatectomy in British Columbia, and does not consider clinical 

outcomes. The study by Nabi et al. (2020) concludes that the robotic approach was associated 

with lower out-of-pocket costs for all studied oncologic procedures1, which is valid in the 

jurisdiction the analysis was conducted in. However, this conclusion is not relevant in the context 

of a publicly funded healthcare system; this conclusion is not generalizable to the context of 

British Columbia; and this conclusion is independent of determinations of cost-effectiveness. 
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Surgical techniques for radical prostatectomy are inherently difficult to study. Prostate cancer 

progresses slowly, necessitating long follow-up to identify differences in oncological and 

functional outcomes. Although this model relies on comprehensive evidence synthesis, there are 

still gaps in the evidence, and little to no evidence for long-term outcomes.  

 

Results from this model suggest substantial differences in cost between types of radical 

prostatectomy, with little variation in QALY outcomes. Excluding capital costs [and service 

contracts] associated with RARP and LRP, on a per-procedure basis, RARP costs $1,745 more 

than LRP, and $2,634 more than ORP.  Regardless of scenario considered, RARP was not cost-

effective at the threshold of $50,000/QALY, suggesting that healthcare dollars spent on RARP 

could have greater health benefits if spent elsewhere in the healthcare system. This cost-utility 

analysis suggests that continued use of currently available RARP technology represents an 

inefficient use of resources.  
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increase RARP by investing in additional robotic surgical systems while reducing ORP and LRP; 

and 4) increase RARP by targeting a specific proportion of RARP and reducing ORP and LRP. 

 

These scenarios were developed through an understanding of the BC context and current 

delivery patterns, and with consideration of the evidence presented in this HTR. This section 

presents the budget impact analysis, followed by the implementation considerations for each 

scenario.  

 

15.3 Methods 

A budget impact analysis was performed over a 3-year time horizon, considering four 

implementation scenarios. This budget impact analysis was conducted following the 

International Society for Pharmacoeconomics and Outcomes Research (ISPOR) Task Force 

Principles of Good Practice for Budget Impact Analysis.157 In addition to a base case strategy for 

each scenario, two additional strategies were explored. A user-modifiable Microsoft Excel 

spreadsheet is included with this report (“BIA Prostatectomy.xlsm”), allowing scenarios and 

strategies to be customized (Figure 44).  

 

Figure 44. Budget Impact Analysis “BIA Prostatectomy.xlsm” Spreadsheet 
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15.3.1 Patient Population  

This analysis assumes that the number of prostatectomies will increase at the projected 1.61% 

annual rate of population growth for males over the age of 50 between 2019 to 2023.158 The 

Canadian Cancer Statistics Advisory Committee predicts that over 99% of new cases of prostate 

cancer in Canada will occur in males 50 years of age and older.159 It is acknowledged that 

prostate cancer in transgender women is a topic of emerging concern requiring further 

consideration that is beyond the scope of this analysis.160 

 

15.3.2 Scenarios 

15.3.2.1 Scenario 1: Status Quo  

Maintaining the current technology mix with a single robotic surgical system is examined over 

the 3-year time horizon. This scenario assumes that the proportion of procedures are maintained 

based on 2017/18 British Columbia administrative health data as shown in Table 28.161 The 

number of procedures is based on the projected population increase. No robotic surgical systems 

are purchased in the status quo scenario as the projected number of robot-assisted 

prostatectomies are within the capacity of the current system. Annual service costs of the robotic 

surgical console are included. A 0.5% annual increase in MSP costs is included in the scenario. 

 

The perspective of this analysis is that of the public payer. Historically, robotic surgical systems 

used in radical prostatectomies (RPs) have been purchased with philanthropic funding in British 

Columbia and other provinces. All base case scenarios assume that there is no capital donation 

for additional systems. As required, the user may input capital donation amounts with resulting 

decreases in costs to the public payer if a robotic surgical system is purchased using 

philanthropic funds. When new systems are included in base case scenarios, teaching consoles 

are included. 

 

The current robotic surgical system in British Columbia can perform a maximum of two 

prostatectomies each working day. As robotic surgical systems are used for other surgical 

specialties, in base case strategies the maximum capacity for RARP is assumed to be 200 per 

system annually.  
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Adoption of RARPs in Canada varies across provinces, with a maximum of 91% of radical 

prostatectomies performed with robot assistance in Alberta.162 In strategies where additional 

robotic surgical systems and RARPs are considered, it is assumed that a maximum of 80% of 

prostatectomies will be performed using RARP.  

 

Based on British Columbia experience with robotic surgical systems and previous robotic 

prostatectomy assessments this analysis assumes a nine-year lifespan of robotic surgical systems. 

The user is able to select system lifespans between 5 and 12 years with associated effects on the 

amortization on capital costs.  

 

15.3.2.2 Scenario 2: Reduction of Robot-Assisted Radical Prostatectomies 

The reduction of RARPs is performed with a targeted decrease of annual procedures and without 

further investment in robotic surgical systems. This strategy assumes that the number of RARPs 

decreases by 10 procedures per year for 3 years with 19 RARPs in year 3. The remaining 

prostatectomies are distributed amongst other technologies relative to the 2017/18 proportions.  

 

The rapid phase out strategy assumes that RARPs will be completely phased out in year 1 and no 

further RARPs will be performed in the 3-year time horizon. The slow phase out strategy 

assumes a more gradual reduction with 5 less RARPs per year with an estimated 34 RARPs in 

year 3. Since the fixed costs remain unchanged, the budget impact of these strategies will be 

related to ORP and LRP being lower cost procedures when compared to RARP.  

 

15.3.2.3 Scenario 3: Increase RARP by Investing in Additional Robotic Surgical Systems 

This scenario explores the budget impact associated with the purchase of two additional robotic 

surgical systems. The additional systems are purchased in year 1 with the capital cost amortized 

over an assumed 9-year robotic surgical system lifespan.  

 

Based on demographics and access to robotic surgical systems, the base case strategy assumes 

that with two additional robotic surgical systems and a maximum of 80% of prostatectomies may 

be performed using robotic surgical systems. It is assumed that surgical robotic surgical systems 
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will be leveraged to their maximum capacity. The remaining prostatectomies are distributed 

amongst laparoscopic and open technologies relative to the 2017/18 proportions.  

 

In addition to the base case, strategies were examined that each assume one and five additional 

robotic surgical systems were purchased and implemented. All strategies assume that there is no 

donor capital funding and the maximum of prostatectomies performed with robotic assistance is 

80%.  

 

15.3.2.4 Scenario 4: Increase RARP by Targeting a Specific Proportion of RARP 

In this scenario, RARPs are targeted to be increased by 25% annually over a 3-year time horizon. 

Additional systems are purchased when the number of RARPs exceeds the 200 procedures per 

year system capacity.  

 

In addition to the base case, a low proportion and high proportion strategy are examined. The 

low proportion strategy targets an increase of 10% annually over 3-years. The high proportion 

strategy targets an increase of 100% annually over 3-years. All strategies assume that there is no 

donor capital funding and the maximum of prostatectomies performed with robotic assistance is 

80%.  

 

15.3.3 Costs 

The Medical Service Plan (MSP) and hospital costs per procedure are calculated using 2017/18 

British Columbia administrative health data.161 In alignment with the 2019 British Columbia 

Physician Master Agreement, MSP costs are projected to increase 0.5% annually over the 3-year 

time horizon of this analysis.163 The 2017/18 MSP and hospital costs per procedure adjusted to 

2019 dollars are shown in Table 26. The 2017/18 British Columbia administrative data do not 

include service plan costs of the robotic surgical system which are added in this analysis. The 

service costs are not distributed among other surgical specialties as this analysis does not include 

these disciplines.  
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15.3.4.1 Scenario 1: Status Quo 

The expected budget impact of maintaining the status quo over the next three years is $37.4M. If 

the status quo is maintained, there is an expected $644,625 increase in the annual cost comparing 

year 3 to year 0. As the lifespan of the current robotic surgical system is not met with the small 

projected increase in RARPs, this scenario does not support additional investment in robotic 

surgical systems. With no capital investment in robotic surgical systems in the 3-year time 

horizon, the cost increase is attributable to increases in the number of procedures and MSP costs.  

 

This scenario is supported by a meta-analysis of the clinical observational literature, which 

suggests that each technique has advantages and disadvantages in terms of health-related 

outcomes. Any short-term advantages equalize by three years post-surgery; therefore either 

maintaining the status quo or changing prostatectomy provision should provide similar health 

outcomes to patients. It also aligns with the meta-analysis of non-health benefits, which suggests 

that RARP is advantageous with respect to hospital stay, and that the three techniques are similar 

with respect to rates of readmission. Canadian and international prostatectomy guidelines suggest 

that all three surgical techniques may be acceptable. 

 

If status quo is maintained, patients will continue to have the same number of surgical options. 

However, access to RARP will continue to be inequitable across the province, requiring travel to 

Vancouver General Hospital (VGH), which may not be accessible for some patient groups (e.g., 

those with mobility issues, or living in remote or rural locations). Interviewed patients reported 

that wait times and access were factors they considered when choosing a prostatectomy 

procedure, and that many of them had opted to undergo ORP due to ease of access. Current wait 

times will be unchanged in this scenario.  

  

This scenario does not align with cost-effectiveness results, which found that RARP was not 

cost-effective when compared with ORP. Future recruitment of urologists trained in ORP from 

outside Canada may be a challenge due to RARP-focused training curriculums; however, 

recruitment of urologists trained in BC should be easier due to ORP-focused training curriculums 

within the province. 
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This scenario is supported by a meta-analysis of the clinical observational literature, which 

suggests that each technique has advantages and disadvantages in terms of health-related 

outcomes. Any short-term advantages equalize by three years post-surgery; therefore either 

maintaining the status quo or changing prostatectomy provision should provide similar health 

outcomes to patients. This scenario does not align with the meta-analysis of hospital length of 

stay, which suggests that RARP is advantageous with respect to hospital stay. The meta-analysis 

of non-health benefits suggests that all three techniques are similar with respect to rates of 

readmission, so any change in provision will not impact readmission rates. Lastly, Canadian and 

international prostatectomy guidelines suggest that all three surgical techniques may be 

acceptable. 

 

If the number of RARPs performed is reduced, patients would have fewer surgical options to 

choose from. Currently, LRP is infrequently performed; therefore, this scenario may lead to ORP 

being the only surgery some patients have access to. Phasing out RARP would improve 

provincial equity because residents would have equitable access to ORP and LRP, and no access 

to RARP. Interviewed patients reported that wait times and access were factors they considered 

when choosing a prostatectomy procedure, and that many of them opted to undergo ORP due to 

ease of access and inability or unwillingness to travel. Interviewed clinicians reported that three 

ORPs can be performed in the same time as two RARPs. As a result, current wait times for ORP 

may be reduced in this scenario. 

 

This scenario aligns with cost-effectiveness results, which found that ORP was cost-effective 

compared with RARP. This scenario may require retraining of current urologists who only 

perform RARP, or may result in a loss of RARP-trained urologists. Future recruitment of 

urologists trained in ORP from outside Canada may be a challenge due to RARP-focused 

training curriculums; however, recruitment of urologists trained in BC should be easier due to 

ORP-focused training curriculums within the province. 

 

15.3.4.3 Scenario 3: Increase RARP Based on Purchase of Robots, Decrease ORP and LRP 

All strategies where additional robotic surgical systems are purchased result in a significant 

increase in cost. A base case with two additional systems purchased, a strategy with one 
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additional system purchased, and a strategy with five additional systems purchased are examined 

and compared to the status quo.  

 

In the base case strategy, the purchase of two additional robotic surgical systems is expected to 

have a 3-year net budget impact of $8.1M with an additional 551 RARPs performed annually by 

years 1 through 3. The cost per RARP is reduced by $3,161 in this scenario from $20,735 to 

$17,574. The annual budget impact is expected to increase by $3.5M, and RARPs would account 

for the majority (58.9%) of prostatectomies. The budget impact over 3 years is $45.5M. 

 

The net budget impact results of the one-robot, two-robot, and five-robot strategies are compared 

to the status quo and are summarized in Table 32. Regardless of strategy and donation status, 

when additional systems are purchased costs increase.  

 

The one robot strategy assumes that one additional system is purchased with no donor funding 

and a teaching console is included. The maximum proportion of prostatectomies that can be 

performed with robotic assistance is 80%, although this threshold is not met with 9.8% of 

prostatectomies performed by RARPs in year 3. The net budget impact of this strategy is $4.6M 

over 3 years when compared to the status quo, with a total budget impact of $42.0M.  

 

In the five-robot strategy, five additional systems are purchased with no donor funding, and 

teaching consoles are included in the purchase. The maximum proportion of prostatectomies 

performed with robotic assistance is set to 80% and is achieved in the first year. In this scenario, 

the robotic surgical system capacity of 200 is not met in year 3 with an estimated 136 RARPs 

performed per system. The net budget impact of the five-robot strategy of additional systems is 

$15.5M in the first 3 years compared to the status quo with a total budget impact of $53.0M. 
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This scenario is supported by a meta-analysis of the clinical observational literature, which 

suggests that each technique has advantages and disadvantages in terms of health-related 

outcomes. Any short-term advantages equalize by three years post-surgery; therefore either 

maintaining the status quo or changing prostatectomy provision should provide similar health 

outcomes to patients. The meta-analysis of non-health benefits suggests that all three techniques 

are similar with respect to rates of readmission, so any change in provision will not impact 

readmission rates. However, it aligns with the meta-analysis that suggest that RARP is 

advantageous with respect to length of hospital stay. Canadian and international prostatectomy 

guidelines suggest that all three surgical techniques may be acceptable. 

 

If the number of RARPs performed is increased, patients in other health authorities may have 

more surgical options, depending on where the robotic system(s) are introduced. If additional 

surgical robots are introduced in health authorities other than Vancouver Coastal, access to 

RARP would be more equitable across the province. However, given that the surgical robots 

would most likely be placed in city centres, access would remain inequitable for some patient 

groups (e.g., those with mobility issues, or living in remote or rural locations). If additional 

robots are introduced in VGH, access to RARP will remain the same as status quo. Access to 

ORP and LRP would remain equitable across the province. Interviewed patients reported that 

wait times and access were factors they considered when choosing a prostatectomy procedure, 

and that many of them had opted to undergo ORP due to ease of access. Interviewed clinicians 

reported that three ORPs can be performed in the same time as two RARPs. As a result, this 

scenario would lead to an increase in current wait times for ORP and a decrease in current wait 

times for RARP. 

  

This scenario does not align with cost-effectiveness results, which found that RARP was not 

cost-effective when compared with ORP. This scenario may require a recruitment of additional 

urologists to perform RARP; RARP training is not available within BC. 

 

15.3.4.4 Scenario 4: Increase RARP, Based on Target Proportion  

By increasing the proportion of prostatectomies performed with robotic assistance by 25% 

annually, there is an expected net budget impact  over 3 years in comparison to status 
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quo. The total budget impact is 37.7M over 3 years. It is estimated that 101 RARPs (9.9% of 

total prostatectomies) will be performed in year 3; this compares to an estimated 51 RARPs 

(5.1% of total) performed with the status quo. The changes in costs per procedure of all 

technologies were minimal with the mean weighted cost per procedure increasing , from 

 over 3 years. The cost per procedure of RARPs is expected to decrease by 

 year 3 from . Despite the decrease in cost per procedure, a RARP 

is expected to cost  more than LRP and ORP, respectively. No robotic surgical 

systems are added in this scenario as the number of RARPs remains under the capacity threshold 

of the current system. The small positive budget impact is attributable to a modest increase in 

higher-cost RARPs without an increase in service or capital costs.  

 

The annual and 3-year net budget impacts of the low proportion, moderate proportion, and high 

proportion strategies are summarized in Table 34. In all strategies, including those where robotic 

surgical systems are not purchased, a proportional increase in RARPs results in increased costs. 

Where systems are not purchased, the increased costs are due to the higher cost per procedure for 

RARPs in comparison to ORP and LRP.  

 

The low proportion strategy assumes an increase in RARPs of 10% annually for 3 years with 69 

RARPs performed in year 3. Additional robotic surgical consoles are not purchased in this 

scenario. The net budget impact of the low proportion strategy is $93,742 over 3 years compared 

to status quo.   

 

The high proportion strategy assumes a 100% increase in RARPs annually for 3 years. 

Additional systems are purchased when the annual capacity per system of 200 procedures is 

exceeded. In this strategy additional systems are purchased without philanthropic funding in year 

2 and 3, for a total of three surgical robotic systems in year 3. The net budget impact is  

3 years compared to status quo. 
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This scenario does not align with cost-effectiveness results, which found that RARP was not 

cost-effective when compared with ORP. This scenario may require a recruitment of additional 

urologists to perform RARP; RARP training is not available within BC. 

 

15.4 Conclusions 

This budget impact analysis considers maintaining the status quo, and three additional scenarios 

that assess the potential impact of changing prostatectomy delivery in British Columbia.  

 

Scenario one considers maintaining the status quo; it is estimated that this scenario would cost 

$37.4M over the next three years. This scenario is unlikely to impact long-term health outcomes, 

although it does not capitalize on the potential non-health benefit of reduced hospital stay 

associated with RARP. RARP would continue to be inequitable across the province, and current 

wait times would be unchanged. This scenario does not align with cost-effectiveness results 

which found ORP to be most cost-effective. 

 

It is expected that scenario two will result in the least budget impact and is the only scenario to 

result in cost savings. The decrease in costs is associated with the reduction in RARPs; complete 

phase out of RARPs has the lowest cost. This scenario is unlikely to impact long-term health 

outcomes, although it does not capitalize on the potential non-health benefit of reduced hospital 

stay associated with RARP. Provincial equity would be improved with phasing out RARP, since 

residents would have equal access to ORP and LRP and no access to RARP, and current wait 

times for LRP and ORP may be reduced. This scenario aligns with cost-effectiveness results, 

which found ORP to be most cost-effective. 

 

The largest budget impact is observed with the capital purchase of robotic surgical systems in 

scenario three. When additional robotic surgical systems are purchased, the proportion of 

prostatectomies performed with robotic assistance increases by the maximum capacity of the 

system. A change in practice of this degree may require substantial organizational and 

operational resources that have not been included in this analysis. The costs and time associated 

with RARP training and the learning curve required for competency are not included. Regardless 
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of donated capital funding, there are significantly higher costs associated with increased RARPs 

due to service plan costs and MSP and hospital costs per procedure when compared to status 

quo. This scenario is unlikely to impact long-term health outcomes and is aligned with the 

potential non-health benefit of reduced hospital stay with RARP. If surgical robots are 

introduced in health authorities other than Vancouver Coastal, access to RARP would be more 

equitable across the province. Access to ORP and LRP would remain equitable. It is anticipated 

that wait times would increase for ORP and decrease for RARP. This scenario does not align 

with cost-effectiveness results, which found that ORP is the most cost-effective. 

 

In scenario four, there are increased costs associated with higher MSP and hospital costs per 

procedure. The budget impact is less than scenario three and more than status quo and scenario 

one. Scenario four is unlikely to impact long-term health outcomes and is aligned with the 

potential non-health benefit of reduced hospital stay with RARP. It is anticipated that this would 

lead to increased wait times for ORP if no additional robots are introduced and increased wait 

times for RARP. This scenario does not align with cost-effectiveness results, which found that 

ORP is the most cost-effective. 

 

This analysis assumes a maximum capacity of 200 procedures annually per robotic surgical 

system. While this increase far exceeds the current annual prostatectomy use, further information 

is required to determine efficient use of capacity of the current robotic system across surgical 

disciplines. A limitation of this analysis is the lack of information regarding other surgical 

specialties using the robotic systems. It is assumed that any additional robotic system would be 

used in other specialties and the service and capital costs shared across disciplines, decreasing 

the RARP cost per procedure.
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16 Report Conclusions 
This report presents the findings and conclusions of a provincial health technology reassessment 

on the use of open radical prostatectomy (ORP), laparoscopic radical prostatectomy (LRP), or 

robotic-assisted radical prostatectomy (RARP) for prostate cancer. Considered within this HTR 

is evidence from patients, clinicians, hospital administrators, review of other HTAs/HTRs, 

review of clinical guidelines, jurisdictional scan of practices across Canada, systematic review 

and meta-analysis of RCT and observational studies, a cost-utility model and a budget impact 

analysis. 

 

Patients discussed how wait times, progression of cancer, urinary continence, potency, 

invasiveness and time in surgery, and distance from home are important to them. Delays in 

receiving treatment left some participants with regret, and patients described frustration with 

diagnostic services and an overwhelming amount of information. Most participants shared 

gratitude and appreciation for the care received and relief the cancer had been removed; for 

others, stress and anxiety levels increased knowing the cancer was still there. Patients reported 

feeling satisfied with their treatment options, but highlighted the following opportunities for 

improvement: shift towards patient-centered approaches; improving communication and 

educational resources, improving wait times and experience with diagnostic screening and 

testing, and expanding the availability of the pre- and post- educational resources throughout the 

province. 

 

When reflecting on the status quo of prostatectomy surgery in BC and when discussing a change 

from status quo, hospital-level administrators mentioned considerations such as staffing and 

training, scheduling, and funding. Use of RARP comes with the requirement of additional space, 

staff, the ability to do fewer procedures per day, and different training requirements when 

compared with ORP. If prostatectomy provision is changed, these need to be considered. 

 

Broadly, the evidence herein describes how ORP, RARP, and LRP have advantages and 

disadvantages in terms of health outcomes, but that any advantages become equalized by three 

years post-surgery. Within the first year, RARP may have advantages in terms of continence, 
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RARP and LRP may have an advantage in terms of biochemical recurrence-free survival for 

three years, and RARP and LRP may have an advantage in reduced blood transfusions and 

length of hospital stay. Potency, readmissions, complications, and positive surgical margins are 

largely equivalent. Other health technology assessments and clinical practice guidelines echo 

this, broadly noting that all three techniques are acceptable and clinically equivalent. 

 

Both the cost-effectiveness model and budget impact analysis found that RARP was associated 

with additional expenditure when compared to ORP. LRP was dominated in the model 

(considered less effective and more expensive) compared to ORP and RARP. In the base case 

scenario, the incremental cost-effectiveness ratio for RARP compared to ORP was 

$1,229,430/QALY, which exceeds the threshold of $50,000/QALY typically used to define 

value for money. Based on this model, ORP represents the best value for money.  

 

Based on the evidence herein, three implementation scenarios were developed: 1) maintain status 

quo, increasing RARP, ORP and LRP with population growth; 2) reduce RARP and increase 

ORP and LRP; 3) Increase RARP by investing in additional robotic surgical systems, and reduce 

ORP and LRP; and 4) increase RARP by targeting a specific proportion of RARP, and reduce 

ORP and LRP. Each has unique advantages and disadvantages including impact on health and 

non-health benefits, provincial expenditure, and access equity. The BIA found that over the next 

three years, maintaining the status quo would cost $37.4M. Over the next three years, complete 

phase out of RARP would result in $1.3M in savings, the purchase of two robots would result in 

a $8.1M expenditure, and increasing the proportion of RARPs by 25% would result in a 

$238,145 expenditure.  
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18 Appendix A 
18.1 Survey of Canadian Urologists 

1. What is the current surgical standard of care for patients with prostate cancer in your 

health centre (please specify) or local health region? 

2. In your health centre, what is the proportion of prostatectomies that are performed using 

ORP, LRP, and RARP?  

3. In your health centre, is there additional training required to perform LRP and RARP 

compared to ORP? 

4. How many surgical robots are in your province? 

5. Is there a surgical robot in your health centre? 

6. If RARP is performed in your health centre, which device is used for the procedure? 

 

18.2 Survey of Canadian Surgical Robot Distributors 

1. Which hospitals or institutions across Canada have and use da Vinci robots? 

a. How many of them use the da Vinci robots to perform RARP? 

2. How are surgeons trained in using the da Vinci robot to perform RARP? 

a. Where is the training offered across Canada? 

b. Who provides the credentialing or recertification requirements? 

c. How is the training financed? 

3. Do you have a sense of the demand for RARP across Canada? 

4. What are the costs associated with purchasing and maintaining a da Vinci robot? 

a. Cost of the device itself? 

b. Annual maintenance costs? 

c. Costs of the infrastructure required? 

d. Any ongoing costs (e.g., any disposable components)? 
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19 Appendix B 
19.1 Clinical Effectiveness Search Strategies 

 

MEDLINE, EconLit (August 19th, 2019) 
1. exp Prostatectomy/  
2. exp Prostate/  
3. neoplasms/  
4. 2 and 3  
5. exp Prostatic Neoplasms/ or exp Prostatic Hyperplasia/  
6. (prostat* adj3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or hyperplasia* or 
hypertroph* or malignan* or neoplas* or tumor* or tumour*)).tw,kf.  
7. prostatectom*.tw,kf.  
8. (prostat* adj3 (adenectom* or resection* or surg*)).tw,kf.  
9. 1 or 4 or 5 or 6 or 7 or 8  
10. exp Robotics/ or exp Robotic Surgical Procedures/  
11. Surgery, Computer-Assisted/  
12. Video-Assisted Surgery/  
13. (da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or robot* or 
telerobot* or versius).tw,kf.  
14. 10 or 11 or 12 or 13  
15. 9 and 14  
16. exp Laparoscopy/ or Endoscopy/  
17. Minimally Invasive Surgical Procedures/  
18. (celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive or 
peritoneoscop* or porthole* or videolaparoscop*).tw,kf.  
19. 16 or 17 or 18  
20. 9 and 19  
21. (open or ((conventional or simple) adj3 (surger* or surgical or prostatectom*)) or ORP or 
OSP or retro-pubic or retropubic or RP or RRP).tw,kf.  
22. 9 and 21  
23. 15 and 20  
24. 15 and 22  
25. 20 and 22  
26. 23 or 24 or 25  
27. limit 26 to (animals and humans)  
28. limit 26 to animals  
29. 28 not 27  
30. 26 not 29  
31. limit 30 to (english or french)  
32. limit 31 to (case reports or comment or editorial or letter) 
33. 31 not 32 
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EMBASE (August 19th, 2019) 
1. prostate surgery/  
2. prostatectomy/  
3. exp prostate cancer/ 
4. prostate tumor/  
5. prostate hypertrophy/  
6. (prostat* adj3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or hyperplasia* or 
hypertroph* or malignan* or neoplas* or tumor* or tumour*)).tw,kw.  
7. prostatectom*.tw,kw.  
8. (prostat* adj3 (adenectom* or resection* or surg*)).tw,kw.  
9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8  
10. robot-assisted prostatectomy/  
11. robotic surgical procedure/  
12. robotics/  
13. computer assisted surgery/  
14. robotic surgical system/ or robotic surgical device/  
15. (da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or robot* or 
telerobot* or versius).tw,kw.  
16. 10 or 11 or 12 or 13 or 14 or 15  
17. 9 and 16  
18. laparoscopy/ or laparoscopic surgery/  
19. endoscopy/  
20. minimally invasive surgery/  
21. laparoscope/  
22. (celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive or 
peritoneoscop* or porthole* or videolaparoscop*).tw,kw.  
23. 18 or 19 or 20 or 21 or 22  
24. 9 and 23  
25. radical retropubic prostatectomy/  
26. (open or ((conventional or simple) adj3 (prostatectomy* or surger* or surgical*)) or ORP or 
OSP or retro-pubic or retropubic or RP or RRP).tw,kw.  
27. 25 or 26  
28. 9 and 27  
29. 17 and 24  
30. 17 and 28  
31. 24 and 28  
32. 29 or 30 or 31  
33. limit 32 to animals  
34. limit 32 to animal studies  
35. 33 or 34  
36. limit 32 to human  
37. 35 and 36  
38. 35 not 37  
39. 32 not 38  
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40. limit 39 to (english or french)  
41. limit 40 to (conference abstract or editorial or letter)  
42. 40 not 41 
 
Cochrane CENTRAL Register (August 19th, 2019) 
1. exp Prostatectomy/  
2. exp Prostate/  
3. neoplasms/  
4. 2 and 3  
5. exp Prostatic Neoplasms/ or exp Prostatic Hyperplasia/  
6. (prostat* adj3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or hyperplasia* or 
hypertroph* or malignan* or neoplas* or tumor* or tumour*)).tw,kw.  
7. prostatectom*.tw,kw.  
8. (prostat* adj3 (adenectom* or resection* or surg*)).tw,kw.  
9. 1 or 4 or 5 or 6 or 7 or 8  
10. exp Robotics/ or exp Robotic Surgical Procedures/  
11. Surgery, Computer-Assisted/  
12. Video-Assisted Surgery/  
13. (da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or robot* or 
telerobot* or versius).tw,kw.  
14. 10 or 11 or 12 or 13  
15. 9 and 14  
16. exp Laparoscopy/ or Endoscopy/  
17. Minimally Invasive Surgical Procedures/  
18. (celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive or 
peritoneoscop* or porthole* or videolaparoscop*).tw,kw.  
19. 16 or 17 or 18  
20. 9 and 19  
21. (open or ((conventional or simple) adj3 (surger* or surgical or prostatectom*)) or ORP or 
OSP or retro-pubic or retropubic or RP or RRP).tw,kw.  
22. 9 and 21  
23. 15 and 20  
24. 15 and 22  
25. 20 and 22  
26. 23 or 24 or 25 
 
DARE (Inception to 2016) 
1. (prostat* adj3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or hyperplasia* or 
hypertroph* or malignan* or neoplas* or tumor* or tumour*)).tw,kw.  
2. prostatectom*.tw,kw.  
3. (prostat* adj3 (adenectom* or resection* or surg*)).tw,kw.  
4. 1 or 2 or 3  
5. (da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or robot* or 
telerobot* or versius).tw,kw.  
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6. (celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive or 
peritoneoscop* or porthole* or videolaparoscop*).tw,kw.  
7. (open or ((conventional or simple) adj3 (surger* or surgical or prostatectom*)) or ORP or OSP 
or retro-pubic or retropubic or RP or RRP).tw,kw.  
8. 4 and 5  
9. 4 and 6  
10. 4 and 7  
11. 8 and 9  
12. 8 and 10  
13. 9 and 10 
 
Cochrane Database of Systematic Reviews, EMB Reviews – Health Technology Assessment 
(August 19th, 2019) 
1. (prostat* adj3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or hyperplasia* or 
hypertroph* or malignan* or neoplas* or tumor* or tumour*)).tw,kw.  
2. prostatectom*.tw,kw.  
3. (prostat* adj3 (adenectom* or resection* or surg*)).tw,kw.  
4. 1 or 2 or 3  
5. (da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or robot* or 
telerobot* or versius).tw,kw.  
6. (celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive or 
peritoneoscop* or porthole* or videolaparoscop*).tw,kw.  
7. (open or ((conventional or simple) adj3 (surger* or surgical or prostatectom*)) or ORP or OSP 
or retro-pubic or retropubic or RP or RRP).tw,kw.  
8. 4 and 5  
9. 4 and 6  
10. 4 and 7  
11. 8 and 9  
12. 8 and 10  
13. 9 and 10  
14. 11 or 12 or 13 
 
Web of Science Prostatectomy Search (Aug 19 2019) 
1. TOPIC: ((prostat* NEAR/3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or 

hyperplasia* or hypertroph* or malignan* or neoplas* or tumor* or tumour*))) OR TITLE: 
((prostat* NEAR/3 (adenoma* or adenocarcinoma* or cancer* or carcinoma* or 
hyperplasia* or hypertroph* or malignan* or neoplas* or tumor* or tumour*))) 

2. Indexes=SCI-EXPANDED Timespan=All years 
3. TOPIC: ((da vinci or davinci or RALP or RALRP or RARP or RAS or RASD or RASP or 

robot* or telerobot* or versius)) OR TITLE: ((da vinci or davinci or RALP or RALRP or 
RARP or RAS or RASD or RASP or robot* or telerobot* or versius)) 

4. TOPIC:  ((celioscop* or endoscop* or keyhole* or laparoscop* or LRP or minimal* invasive 
or peritoneoscop* or porthole* or videolaparoscop*)) OR TITLE: ((celioscop* or endoscop* 
or keyhole* or laparoscop* or LRP or minimal* invasive or peritoneoscop* or porthole* or 
videolaparoscop*)) 
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5. TOPIC: ((open or ((conventional or simple) NEAR/3 (prostatectomy* or surger* or 
surgical*)) or ORP or OSP or retro-pubic or retropubic or RP or RRP)) OR TITLE: ((open or 
((conventional or simple) NEAR/3 (prostatectomy* or surger* or surgical*)) or ORP or OSP 
or retro-pubic or retropubic or RP or RRP)) 

6. 1 and 2 
7. 1 and 3 
8. 1 and 4 
9. 5 and 6 
10. 5 and 7 
11. 6 and 7 
12. 8 or 9 or 10 
13. Limit to English or French 
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Abbreviations: CEA: cost-effectiveness analysis, CI: confidence interval, CUA: cost utility analysis, ICER: incremental cost-effectiveness ratio, KRW: Korean 
won, LRP: laparoscopic radical prostatectomy, NR: not reported, ORP: open radical prostatectomy, QALY: quality-adjusted life-year, RARP: robotic-assisted 
radical prostatectomy, RCT: randomized controlled trial  
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20.5 Forest Plots for Non-RCT LRP versus RARP Meta-Analyses 

Figure C1. LRP versus RARP Non-RCT Meta-Analysis Results: BCR-free Survival Summary 
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Figure C2. LRP versus RARP Non-RCT Meta-Analysis Results: Continence Summary 
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Figure C3. LRP versus RARP Non-RCT Meta-Analysis Results: Potency Summary 
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Figure C4. LRP versus RARP Non-RCT Meta-Analysis Results: PSM Total Outliers Included 
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Figure C5. LRP versus RARP Non-RCT Meta-Analysis Results: PSM Total Outliers Removed 
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Figure C6. LRP versus RARP Non-RCT Meta-Analysis Results: PSM PT2 
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Figure C7. LRP versus RARP Non-RCT Meta-Analysis Results: PSM PT3 
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Figure C8. LRP versus RARP Non-RCT Meta-Analysis Results: Complications 

 
 

Figure C9. LRP versus RARP Non-RCT Meta-Analysis Results: Readmission 
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Figure C10. LRP versus RARP Non-RCT Meta-Analysis Results: Blood Transfusions 

 
Figure C11. LRP versus RARP Non-RCT Meta-Analysis Results: Length of Stay 
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20.6 Forest Plots for Non-RCT ORP versus RARP Meta-Analyses 

Figure C12. ORP versus RARP Non-RCT Meta-Analysis Results: BCR-free Survival Summary 
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Figure C13. ORP versus RARP Non-RCT Meta-Analysis Results: Continence Summary 
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Figure C14. ORP versus RARP Non-RCT Meta-Analysis Results: Potency Summary 
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Figure C15. ORP versus RARP Non-RCT Meta-Analysis Results: PSM Total 
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Figure C16. ORP versus RARP Non-RCT Meta-Analysis Results: PSM PT2 
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Figure C17. ORP versus RARP Non-RCT Meta-Analysis Results: PSM PT3 
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Figure C18. ORP versus RARP Non-RCT Meta-Analysis Results: Complications 

 
 

Figure C19. ORP versus RARP Non-RCT Meta-Analysis Results: Readmission Outliers 

Included 
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Figure C20. ORP versus RARP Non-RCT Meta-Analysis Results: Readmission Outliers 
Removed 
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Figure C21. ORP versus RARP Non-RCT Meta-Analysis Results: Blood Transfusions 
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Figure C22. ORP versus RARP Non-RCT Meta-Analysis Results: Length of Stay 
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20.7 Forest Plots for Non-RCT LRP versus ORP Meta-Analyses 

 

Figure C23. LRP versus ORP Non-RCT Meta-Analysis Results: BCR-free Survival Summary 
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Figure C24. LRP versus ORP Non-RCT Meta-Analysis Results: Continence Summary 
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Figure C25. LRP versus ORP Non-RCT Meta-Analysis Results: Potency Summary 
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Figure C26. LRP versus ORP Non-RCT Meta-Analysis Results: PSM Total Outliers Included 
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Figure C27. LRP versus ORP Non-RCT Meta-Analysis Results: PSM Total Outliers Removed 
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Figure C28. LRP versus ORP Non-RCT Meta-Analysis Results: Complications 

 
 

Figure C29. LRP versus ORP Non-RCT Meta-Analysis Results: Readmission 
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Figure C30. LRP versus ORP Non-RCT Meta-Analysis Results: Blood Transfusions 
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Figure C31. LRP versus ORP Non-RCT Meta-Analysis Results: Length of Stay 
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20.8 Funnel Plots for Publication Bias 

20.8.1 Randomized Studies 

Figure C32. RCT Funnel Plots for LRP vs RARP: Continence (Asymmetry for Continence at 12 
months; Egger’s p=0.006) 
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20.8.2 Non-randomized Studies 

Figure C33. Observational Studies Funnel Plots ORP vs RARP: BCR-free 

  



308 
 

 

Figure C34. Observational Studies Funnel Plots ORP vs RARP: Continence 
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Figure C35. Observational Studies Funnel Plots ORP vs RARP: Potency  
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Figure C36. Observational Studies Funnel Plots ORP vs RARP: PSM, Complications, Length of 
Stay, Readmission and Complications 
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Figure C37. Observational Studies Funnel Plots LRP vs RARP: BCR-free 

 
 

Figure C38. Observational Studies Funnel Plots LRP vs RARP: Continence (Asymmetry at 3 
Months; Egger’s p=0.004)  
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Figure C39. Observational Studies Funnel Plots LRP vs RARP: Potency (Asymmetry at 6 
Months; Egger’s p=0.03) 

 
 

Figure C40. Observational Studies Funnel Plots LRP vs RARP: PSM, Complications, Length of 
Stay and Complications (Asymmetry PSM; Egger’s p=0.013) 
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Figure C41. Observational Studies Funnel Plots LRP vs ORP: BCR-free 

 
 

Figure C42. Observational Studies Funnel Plots LRP vs ORP: Continence (Asymmetry at 3 
Months; Egger’s p=0.03)  
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Figure C43. Observational Studies Funnel Plots LRP vs ORP: Potency (Asymmetry at 12 
Months; Egger’s p=0.019) 
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Figure C44. Observational Studies Funnel Plots LRP vs RARP: PSM, Blood Transfusion, 
Readmission, Length of Stay and Complications (Asymmetry PSM and Blood Transfusion; 
Egger’s p=0.005 and 0.037 
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21 Appendix D 
21.1 Clinician Interview Questions 

Introductory 
1. Could you tell me about yourself and your current role(s) and interests (i.e., research, 

clinical)?  
 
Clinical experience with prostatectomy 
2. Could you describe your experience with prostatectomy?  

Ask about:  
o Where do your patient referrals come from? 
o Which surgical options do you talk to your patients about (i.e., Open Prostatectomy, 

Laparoscopic Radical Prostatectomy and/or Robotic Assisted Radical 
Prostatectomy)? 

o Are there particular sub-groups of patients for which some options are better than 
others? Please explain.  

o For which patient populations do you discuss Robotic Assisted Radical Prostatectomy 
potentially as a possible option OR would discuss if you had this option available? 

o How many of each of these kinds of procedures do you perform per year 
(approximately)? 

o Do you refer patients to other surgeons for some procedures? Please explain. 
o If you refer patients for RARP, where do you refer them and how often? 

 
Patient experience and outcomes 

3. Thinking of your experience with your own patients: 
o Which procedures have you found to been most effective and why? 
o Which procedures have you found to be safer and why? 
o What are some of the complications you’ve seen? How do these differ across procedures 

(if they do)? 
o What are your patients’ experiences with the surgical procedure itself, including: 

preparation, the hospital stay, and recovery time? 
 
4. Overall, how would you describe the impact of this surgery on your patient’s quality of life 

(both in the short and longer term)? How does this differ across procedures? 
 
Current prostate cancer care treatment in BC 
5. What is the current care pathway for patients with prostate cancer in BC? 

Probe around: 
o Where prostatectomy fits 



317 
 

 

o The sub-group of pts. for whom a prostatectomy is an option 
 

6. Where are prostatectomies currently being done in BC? By whom? How many?  
Probe around: 
o Which procedures are being done in these different places, including RARP? 
o What kinds of surgeons are doing these procedures in BC?  
o About how many prostatectomies are being done in BC in a year? What is the 

approximate number of each of these 3 procedures?  
 

7. Which clinical practice guidelines or best practice recommendations are being used, if any?  
 
Future considerations 
8. If RARP were publicly funded, how do you see the current picture changing? 

Probe around: 
o Where in BC do you see RARP being done? 
o What kinds of surgeons do you see doing these procedures? 

 
9. What resources would be required to do this? 

Probe around: 
o The training required for surgeons to do RARPs safely and effectively? 
o Other staffing requirements and training? 
o Equipment and supplies; and how these would be paid for? 

 
10. Overall, what are the pros and cons with respect to maintaining the status quo verses 

increasing the use of RARP? 
 
Closing 
11. Is there anything else you’d like to say, that I haven’t asked you about directly? 
 
12. Is there anyone else you would recommend we speak with? 

Probe around: 
o Health professionals practicing in the five health authorities (e.g., Vancouver Island, 

Vancouver Coastal, Fraser Valley, Interior, the North) 
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22 Appendix E 
22.1 Healthcare Administrators Interview Guide 

22.1.1 Background 

• The BC Ministry of Health has a contract with the University of Calgary’s (U of C) HTA 

unit to conduct health technology assessments. They have asked us to conduct a health 

technology assessment on prostatectomy (i.e., open, laparoscopic, and robotic-assisted). The 

purpose of this HTA is to assess the value of RARP, ORP, and LRP within the BC context. 

• This HTA includes a number of components, including: systematic reviews of the research 

literature on clinical effectiveness and safety and the qualitative research literature on patient 

experiences; a jurisdictional scan looking at the use of these surgical options across Canada; 

a review of guidelines and best-practice recommendations; economic modelling; and a 

budget impact and implementation analysis. 

• An additional important component of this work is to develop a picture of the current 

practices and options for prostatectomy in BC, as well as thoughts about the future. The best 

way to collect this information is through interviewing people directing involved in prostrate 

surgery research and/or practice, such as yourself. We will also be conducting interviews 

with patients.  

• So, thank you for taking the time to speak with me. 

• The information we collect will be kept anonymous, in that your name will not be included 

anywhere in this report. We cannot guarantee, however, that people reading the report may 

not be able to identify who participated in an interview. On occasion they may also be able to 

guess who said what, based on the contextual information.  

• Do you have any questions for me before we get started? 
 
22.1.2 Questions 

Introductory 
1. Could you tell me about yourself and your current role?  
 
The current situation in British Columbia 
2. Can you tell me, from your perspective, what are your thoughts about the current prostate 

surgery options available in British Columbia?   
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Ask about:  
o What kinds of surgeries can be performed at your hospital? 
o What is the most common procedure(s)? 
o How long do patients have to wait prior to receiving surgery? 
o Once a patient decides on a treatment, help me to understand how a patient flow 

through the system?   
 

3. Do you think the current options are addressing your needs? If yes, tell me how? If no, why 
not? 
Ask about:  

o What is working well? 
o What is not working? 

 

Experience with introducing a new system 
4. As one of the only facilities in British Columbia with the Da Vinci robotic system, could you 

tell me… 
o What are the benefits? 
o Where there any challenges introducing the robotic system? 
o What kinds of surgeries can be performed on this robotic system? 
o Is the system fully booked?  

 

Probe Around: 
o Different types of staffing 
o Space requirements/infrastructure 
o Training required 
o Maintenance 
o Additional equipment or supplies 

 

5. If you could give advice to another hospital administrator looking to incorporate a robotic 
system what would that be? 

 
Looking into the future 
6. What do you think the pros are in maintaining the status quo? 
7. What do you think the cons are in maintaining the status quo? 
8. If you could design the perfect menu of surgery options for men with prostate cancer what 

would that look like? 
 
Closing 
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9. Is there anything else you’d like to say, that I haven’t asked you about directly? 
 

 




