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Introduction 

Since its first description by McCarty in 1932, transurethral 
resection of the prostate (TURP) has been the unopposed 
standard in surgical treatment of benign prostatic hyper-
plasia (BPH). The most common indication for BPH sur-
gical treatment is bothersome lower urinary tract symptoms 
(LUTS) associated with prostatic obstruction refractory to 
conservative or medical therapy. Since the introduction of 
pharmacological treatment, the rate of TURP has been in 
decline.1 TURP remains the dominant form of surgery for 
BPH in Canada.2 The fundamental importance of this surgery 
explains why the Royal College of Physicians and Surgeons 
of Canada (RCPSC)3 classifies TURP as a “List A” surgical 
procedure, wherein “the fully trained resident must be com-
petent to individually perform” the procedure. 

In recent years many minimally invasive surgical therapies 
(MIST) for BPH have been developed. Among them holmium 
laser enucleation of the prostate (HoLEP), GreenLight photo-
selective vaporization of the prostate (PVP) and the Olympus 
Plasma Button are being increasingly used in BPH in the 
United States (in 2008, TURP accounted for 30% of all BPH 
procedures).4 In Canada, a similar trend can be observed, 
characterized by a continuous increase in the use of MISTs 
albeit at a slower pace; in 2011, TURP still represented more 
than 90% of all BPH procedures in the country.2

Most urology residency training programs are based in 
tertiary care centres and are typically designed to offer expo-
sure to major surgical cases. In this context, and with the 
increasingly heavy demands of a residency training program, 
it is possible that BPH surgeries can become relegated as 
“minor” surgeries with proper exposure lagging behind. 
However, the reality is that urologists perform fewer major 

cases, focusing instead on less invasive procedures, such 
as BPH surgeries.

Moreover, the advancements in BPH surgical manage-
ment, including MISTs, raise an educational conundrum for 
Canadian urological training programs. With TURPs being 
performed less, are residents sufficiently exposed to attain 
competency for their future practice? With the emerging 
MISTs, is there a need, or an advantage, to train future urolo-
gists in these novel technologies? If yes, which modalities?

In this context, we evaluate the perceptions of Canadian 
urology residents on current surgical management of BPH 
in their training centres in the 2012-2013 academic year. 
Furthermore, we assess whether they felt they received suf-
ficient exposure to the various BPH surgeries and whether 
they felt adequately prepared for their future urological prac-
tice. Finally, we capture their opinions on various novel 
BPH MISTs.

Methods 

Resident polling was conducted via an anonymous bilingual 
(English/French) online 16-item questionnaire. Links to the 
questionnaire were sent to the 13 Canadian urological pro-
gram directors and they were asked to forward them to their 
residents. Reminder emails were sent out and the survey was 
available for 8 weeks. 

The questionnaire was divided into 4 parts: (1) demo-
graphics, (2) surgical options and centre practices, (3) 
quantification of surgical exposure and (4) qualification of 
exposure level.

Demographic information included age, sex, resident year 
and academic centre. Centre information included available 
transurethral BPH (TUBPH) surgical options, frequency of 
preoperative prostate gland transrectal ultrasound (TRUS) 
sizing and length of hospitalization. 

Quantification data were collected on observed versus 
assisted/performed procedures. Qualitative data were col-
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lected on subjective levels of exposure, along with perceived 
future importance of different BPH surgical modalities. 
Results were tabulated and analyzed via surveymonkey.
com and Excel 2010.

Results 

Overall participation level was 51.74% varying from 
0% (in 1/13 centres) to 100% (in 1/13 centres) (Table 1). 
Respondents were 76.7% male with an average age of 29. 

Residents reported a mode of 11 to 20 TUBPH cases 
performed/month/centre (Fig. 1a). The average number of 
TURP cases/month according to resident range from 38 at 
UBC to 8 at the University of Sherbrooke (Fig. 1b).

Open simple prostatectomies (Millins) are performed 
at an estimated frequency of 0 to 5 cases/month in all 12 
reporting centres (22 respondents report 0-5 cases/month, 
1 respondent said “I don’t know”). 

Preoperative TRUS sizing is rarely performed in half of 
the centres (6/12) and to various degrees in the other half. 
The mean length of average hospitalization stays for TURP 
and MISTs were 24.9 hours and 22.3 hours, respectively 
(p = 0.017). 

The surgical options available were: monopolar TURP, 
GreenLight PVP, bipolar TURP and Holmium (holmium laser 
ablation of the prostate/HoLEP/ holmium laser resection of 
the prostate) (Table 2). We also tallied their level of exposure 
to these surgical modalities (Fig. 2). 

According to the responses, the most commonly per-
formed MISTs were: GreenLight PVP (25, 43.1%), Holmium 
(7, 12.07%), none (21, 36.2%), other (5, 8.6%, all reported 
as TURP). Senior residents (R3-R4-R5) would like addi-
tional exposure to GreenLight, bipolar TURP, Olympus 
PlasmaButton, HoLEP, Thulium and monopolar TURP dur-

ing their residency (Fig. 3a). Residents estimated that the 
following BPH surgical options will be “very important” 
during their future practice: monopolar TURP, GreenLight 
and bipolar TURP (Fig. 3b). All of the younger residents (R1-
2) felt they received sufficient exposure to TUBPH surgeries 
at their training centre (Fig. 4).

Discussion 

The use of TURP to treat LUTS associated to BPH is still the 
gold standard.5 While more challenging surgeries exist and 
must be mastered during residency, most community urolo-
gist spend a significant time performing “minor” surgeries, 
such as TURP. Therefore, as per the RCPSC, residents are 
required to be competent to individually perform this bread-
and-butter procedure.3

Resident responses in this survey indicate that the aver-
age Canadian academic centre has a mode of 11 to 20 
BPH surgeries performed per month (Fig. 1). TURP exposure 
increases midway through R3 with more procedures “assist-
ed/performed” than procedures “seen.” This is expected with 
residents passing from their core rotations to full-time uro-
logical residents. By R5, the average resident has seen and 
assisted/performed in about 50 TURP cases (Fig. 2). Of the 
14 responding R5 residents, only 5 had assisted/performed 
≥50 cases. Similarly, American residents in R5 in 2004 per-
formed 62 TURPs as opposed to 120 a decade earlier.6 This 
raises the question: at what exposure level is a resident con-
sidered competent to individually perform this procedure?

A retrospective study of 4031 TURPs performed by a 
single surgeon7 identified 81 cases required for this single 
surgeon’s skill to plateau in terms of speed (weight of tis-
sue resected compared to operation time). It is unlikely that 
graduating senior residents should be required to reach their 

Table 1. Participant population, per resident status and academic centre

Participation population R1 R2 R3 R4 R5 Total No. residents % Participation
Dalhousie University 1 2 2 2 2 9 14 64%

McGill University 1 1 1 3 3 9 19 47%

University of Ottawa 5 2 2 1 2 12 17 71%

Queen's University 2 0 1 1 0 4 6 67%

University of Toronto 3 1 2 1 1 8 22 36%

McMaster University 1 0 1 3 0 5 15 33%

Western University 2 0 1 1 3 7 16 44%

University of Manitoba 1 3 1 1 3 9 10 90%

University of Alberta 0 0 0 0 0 0 12 0%

University of British Columbia 1 2 1 1 1 6 15 40%

Université Laval 2 0 2 2 2 8 10 80%

Université de Sherbrooke 2 1 2 0 0 5 5 100%

Université de Montréal 3 1 1 0 2 7 11 64%

Total 24 13 17 16 19 89 172

No. residents 35 33 34 36 34 172 Total participation

% Participation 69% 42% 50% 44% 56% 51.74%
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speed plateau to be deemed competent to perform these 
procedures independently. Conversely, the use of a train-
ing program involving a virtual reality (VR) simulator could 
potentially decrease the initial learning curve and surgical 
complication rate. 

To our knowledge, few studies have examined the TURP 
learning curve. In terms of initial complications, Kalstrom 
and colleagues evaluated the construct validity of the 
PelvicVision TURP simulation model.8 Eleven medical stu-

dents and 9 urologists completed 6 full procedures. Students 
required double the time with longer resectoscope tip move-
ments, more serious perforations of the prostatic capsule 
and sphincter, with 5 times higher irrigation fluid uptake/
resected volume. Students demonstrated a positive learning 
curve, which reduced the complication rate. 

Multiple studies have been conducted throughout the 
development of the University of Washington VR TURP simu-
lator (Medical Education Technologies Inc, Sarasota, FL.6,9-13

These studies demonstrated a strong construct and discrimin-
ate validity, realistic blood loss simulation, and improved 
outcomes with task deconstructions versus full task-training. 
A similar approach was taken in the development of the 
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Fig. 1a. How many transurethral BPH surgeries are performed at your 
centre per month? R3-4-5, based on academic centre. BPH: benign prostatic 
hyperplasia; TUBPH: transurethral BPH.
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Fig. 1b. How many transurethral BPH surgeries are performed at your centre 
per month? R3-4-5, based on number of respondents. BPH: benign prostatic 
hyperplasia.

Table 2. What are the transurethral BPH surgical options available at your centre?

Monopolar 
TURP

Bipolar 
TURP

GreenLight 
PVP

Olympus 
PlasmaButton

Bipolar plasma 
enucleation

HoLAP/
HoLEP/HoLRP

Thulium
TUMT/
TUNA

University of British Columbia ✓     ✓   

Dalhousie University ✓ ✓       

McGill ✓  ✓   ✓   

University of Ottawa ✓  ✓      

Queens ✓ ✓       

University of Toronto ✓        

McMaster ✓  ✓      

University of Western Ontario ✓ ✓ ✓      

University of Manitoba ✓ ✓       

Université de Laval ✓        

Université de Sherbrooke ✓        

Université de Montréal ✓  ✓      

Total 12 4 5 0 0 2 0 0

Percentage 100% 33% 42% 0% 0% 17% 0% 0%
TURP: transurethral resection of the prostate; PVP: photoselective vaporization of the prostate; HoLAP: holmium laser ablation of the prostate; HoLEP: holmium laser enucleation of the prostate; 
HoLRP: holmium laser resection of the prostate; TUMT: transurethral microwave thermotherapy; TUNA: transurethral needle ablation.  
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GreenLight VR simulator.14 This approach includes a VR 
curriculum using a web-database module, task deconstruc-

tions, tutoring mode with intra-case guidance, quizzes and 
6 VR training cases. To the authors’ knowledge, there are 

currently 6 GreenLight simula-
tors actively distributed among 
Canadian centres. 

American Medical Systems 
(Minnetonka, MN) offers a 
training program for GreenLight 
certification. It includes case 
observation, training (e-learn-
ing at a training event and/or 
preceptorship and/or faculty 
led GreenLight simulator) fol-
lowed by an initial 10-case 
experience on well-selected 
patients. This is followed by 
ongoing proctorship and men-
torship.

In terms of graduating resi-
dents, 13/15 (86.6%) R5s 
thought they had enough 
exposure to TUBPH surgeries 
at their training centre (yes/no 
questions). While the question 
was unfortunately not worded 
to ask if they felt competent to 
individually perform the pro-
cedure, these results would 
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Fig. 2. Resident exposure to BPH surgeries. BPH: benign prostatic hyperplasia; TURP: transurethral resection of the prostate; HoLEP: holmium laser enucleation of 
the prostate.
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indicate that at least the 13/15 yes respondents believed they 
were. The 2 “no” responses indicated that at their academ-
ic site, TURPs were scheduled at the end of the operating 
day and frequently cancelled, limiting their exposure. Both 
respondents had assisted/performed 16 to 25 cases (multiple 
choice answers). The 12 remaining R5 residents had assisted/
performed 26 to 50 or >50 cases. Interestingly, this would 
suggest that a minimum of 26 cases (but potentially more) 
are necessary to be able to self-assess “sufficient exposure.” 

Open simple prostatectomies (Millins) are considered 
list B surgical procedures, where the fully trained residents 
should know how to do the procedure, but may not have 
actually done it alone.3 We quantify the frequency of this 
procedure at tertiary care centres. Due to the construct of 
the multiple choice answers, we were unable to draw any 
conclusions. Based on our question (“How many open sim-
ple prostatectomies (Millins) are performed at your centre 
per month?), 22/23 senior residents (R3-R4-R5) reported 0-5 
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cases/month. In Kingston, Ontario, Izard and Nickel found 
that only 2 cases of Millins’ prostatectomy were performed 
in 2008, shedding doubt on resident exposure.1

CUA guidelines state that open simple prostatectomies 
remain indicated to treat prostates considered too large for 
TURP.5 Yet it is possible that with the diffusion of laser enu-
cleation techniques, such as HoLEP (with equivalent efficacy 
and demonstrated superiority particularly in larger glands), 
the indication for open prostatectomy in BPH may become 
more and more limited in the future.15 According to the 
CUA Guidelines, laser prostatectomy, either using potassi-
um titanyl phosphate [KTP] or Holmium:Yttrium aluminium 
garnet [Ho:YAG], is suitable for most patients, particularly 
for patients on anticoagulation therapy.5 Resident responses 
reflect current literature;16-18 MISTs have shorter hospitaliza-
tion times compared to TURP. The use of preoperative TRUS 
sizing is considered a useful tool for surgical planning for 
TURP19 and laser PVP20 and is used to various degrees at 
6 of the 12 of responding centres. Currently, preoperative 
TRUS sizing is not recommended nor suggested in the CUA 
guidelines as a necessary preoperative assessment for BPH 
surgery.

Among all the MISTs, GreenLight PVP is most common 
used at Canadian academic centres, followed by bipolar 
TURP and Holmium laser modalities. Bipolar TURP claims 
advantages over monopolar. Recent meta-analyses21 have 
demonstrated a lower perioperative complication rate, 
negligible risk of TUR syndrome in small-to-medium sized 
glands and comparable functional results in comparison 
to monopolar. However, there is a potentially higher inci-
dence in stricture formation and lack of results on the risk 
of TUR syndrome with larger glands. Likewise, the Olympus 
PlasmaButton is attractive due to its minimal learning curve; 
however, there is limited published data on the thermal tis-
sue penetration and durability. These issues might explain 
the reticence of Canadian training programs in investing in 
these technologies. 

Residents’ desire for additional exposure to each modal-
ity is reflected in their judgement of the importance of the 
different MISTs in their future careers. In the 2012-2013 
academic year, GreenLight PVP appears to be the MIST 
with the most appeal for residents. Desire for additional 
exposure to GreenLight did not differ significantly between 
residents in R3-R4-R5 at centres with or without GreenLight 
(65.9%vs.70.2%, p = 0.66). This opinion may reflect global 
trends and we can anticipate an increase in GreenLight in 
Canada. Despite HoLEP currently being the only MIST with 
level 1 evidence5 supporting its use as a first-line surgical 
option, only 15% of residents reported wanting more expos-
ure to this technique. This may be explained by the fact that 
HoLEP is only available in 2 reporting academic centres 
(McGill and UBC). Whether residents should be trained 
to competently perform MIST procedures in the future is 

another question. Perhaps once fundamental endoscopic 
skills are acquired with TURP, the use of simulators may 
decrease the exposure needed to acquire competency in 
these techniques.22

This survey has its shortfalls. Participation rates of 51.7% 
are hindered by the lack of participation of 1 centre, where 
0 responses would indicate that either the survey was never 
forwarded to the residents or none responded. Additionally, 
this 16-question survey suffered from a decrease in par-
ticipation throughout the survey. In trying to make this a 
user-friendly (and fast) survey, we presented multiple choice 
options for most questions, inherently reducing the accuracy 
of our results. 

Conclusion 

This survey draws a global picture of the current level of 
exposure of Canadian urological residents to BPH surgeries. 
It is reassuring to observe that most senior residents felt they 
received sufficient exposure to TURP during their training. 
Finally, the opinions expressed in this survey by the 2012-
2013 residents may give us a preview of the future trends 
of MISTs in Canada.
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