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Abstract

Introduction: Renal transplant is the gold standard treatment for
end-stage renal disease (ESRD), and the prevalence of both ESRD
and renal transplant has been steadily increasing over the past
decade. However, involvement of urology in renal transplant has
been declining. We examine the current state of urology involve-
ment in renal transplant programs across Canada.

Methods: A telephone survey of all surgical transplant centres
in Canada was performed. Information regarding the number of
transplant surgeons, their individual training background, and their
involvement in specific procedures, including open and laparo-
scopic living donor nephrectomy, deceased donor nephrectomy,
and recipient renal transplant were collected.

Results: There are 59 Canadian transplant surgeons, including 27
(46%) who completed a urology residency and 32 (54%) with
a general surgery background. With regards to procedures per-
formed, 58 (98%) perform recipient renal transplant surgery, 36
(61%) perform laparoscopic donor nephrectomy, and 17 (29%)
perform open donor nephrectomy. There was no significant dif-
ference in the number of surgeons that perform renal recipient
surgery, laparoscopic or open donor nephrectomies, and deceased
donor nephrectomies between surgeons of the two different train-
ing backgrounds.

Conclusions: The role of urology in Canadian renal transplant has
declined significantly over the past decade. Given the medical and
surgical complexity of renal transplant, along with the growing
need for renal transplants, a multidisciplinary team approach is
imperative. Strong urology involvement with the transplant team
is crucial for optimal care of these complex patients.

Introduction

Renal transplantation remains the gold standard treatment
for end-stage renal disease (ESRD) worldwide, offering
improved survival and quality of life for transplant recipi-
ents.! Here in Canada, a total of 2367 renal transplant surger-

ies were performed in 2013." The incidence of ESRD, and
number of renal transplants performed, has been steadily
increasing in Canada since 2003, demonstrating the need
for well-trained transplant surgeons." Naturally, renal surgery
is second nature to the urologist, and historically all aspects
of renal transplant surgery were overseen and performed by
urologic surgeons.?* More recently, there has been a trend
towards decreased involvement of urology in all aspects of
the renal transplantation process, including the recipient
transplant, donor nephrectomy, and the medical manage-
ment of the recipient.’* However, limited data currently
exists regarding the current environment of renal transplant
in Canada. To gain a better idea of the current involvement
of urology in the Canadian transplant arena, we performed a
poll of all Canadian transplant programs to determine what
surgical subspecialties were performing the transplant sur-
geries and to see if their involvement varied between the
various components of the transplant process.

Following approval from the University of Manitoba eth-
ics review board, we performed a poll via telephone of
all surgical transplant centres in Canada. The number of
transplant surgeons at each centre was recorded, along
with their residency and fellowship training background.
Details regarding their involvement in the various aspects of
the transplant process were also queried; specifically, their
involvement in recipient surgery, laparoscopic and open
living donor nephrectomy, and cadaveric organ retrieval.
Statistics regarding the incidence and prevalence of ESRD
and renal transplants were provided from the Canadian
Institute for Health Information.” Descriptive statistics and
Fisher’s exact test were used to analyze the responses and
demonstrate correlations.
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ESRD in Canada

In 2013, there were 41 931 Canadians living with ESRD,
an increase of 35% since 2004 (Table 1)." Diabetes con-
tinues to be the most frequent primary cause for ESRD in
Canada, accounting for 36% of cases." A total of 1291 renal
transplants were performed in Canada in 2013, including
both living and deceased donor transplants.” Along with
the prevalence of ESRD, the number of renal transplants
has also been steadily rising since 2004, with an increase
of 34.1% and 26.5% in the number of deceased and living
donor transplants performed, respectively (Tables 2 and 3)."

Transplant surgeons in Canada

There are 18 academic hospitals in Canada where renal
transplants are performed and in which 59 surgeons were
found to perform renal transplant surgery. Of these phys-
icians, 27 (46%) completed a urology residency, with the
remainder having completed a residency in general surgery
(n=32, 54%; Table 4). Of these surgeons, 38 (64%) com-
pleted a transplant fellowship. With regards to procedures
performed, 58 (98%) perform recipient renal transplant sur-
gery, 36 (61%) perform laparoscopic donor nephrectomies,
and 17 (29%) perform open donor nephrectomies (Table 4).
An overwhelming majority of transplant surgeons (n=58,
98%) were male. When looking at regional differences, a sig-
nificant portion of transplant surgeons within Eastern Canada
had completed general surgery residency (n=18/21, 86%)
compared with a majority of urologists performing trans-
plantation surgery in Ontario (n=15/21, 71%), and roughly
equivalent numbers of urologists and general surgeons per-
forming transplant in Western Canada (Table 4).

Surgical practices of general surgery-trained renal fransplant surgeons

When looking specifically at transplant surgeons who com-
pleted their general surgery residency (n=32), 24 (75%)

Table 1. Incidence of ESRD in patients by region, Canada

Region 2004 2007 2010 2013
Westorn n 1562 1688 1696 1780
RPMP 6877 7166 6866 5934

ontar n 2211 2363 2495 2797
ntario RPMP 1784 1847 1886 2066

: n 1444 1463 1513 756
astern RPMP 7132 6476 7488 4616
Canad n 5207 5514 5704 5333
anada RPMP 1630 1674  167.1 151.7

completed a fellowship in transplant, six (19%) completed
a vascular surgery fellowship, and the remainder (6%) com-
pleted an unrelated fellowship. With regards to operative
procedures, 31 (97%) perform recipient renal transplant sur-
gery, 16 (50%) perform laparoscopic donor nephrectomies,
8 (25%) perform open donor nephrectomies, and 25 (78%)
perform deceased donor nephrectomies (Fig. 1).

Surgical practices of urology-trained renal transplant surgeons

When looking at transplant surgeons who completed their
urology residency (n=27), 15 (56%) completed a fellowship
in transplantation, five (19%) in endourology, three (11%) in
pediatrics, and the remainder (15%) completed an alterna-
tive fellowship or did not pursue fellowship training. With
regards to operative procedures, 27 (100%) perform recipi-
ent renal transplant surgery, 20 (74%) perform laparoscopic
donor nephrectomies, nine (33%) perform open donor neph-
rectomies, and 15 (56%) perform deceased donor nephrec-
tomies (Fig. 2).

Comparison between urology- and general surgery-trained renal
transplant surgeons

When comparing transplant surgeons with a general surgery
background to those with a urology background, there was
no difference in the proportion of those performing recipient
surgery, open donor nephrectomies, and deceased donor
nephrectomies. However, although not statistically signifi-
cant, there was a trend towards more urologists performing
laparoscopic donor nephrectomies (p=0.0681) (Table 5).
With regards to fellowship training, there were a greater pro-
portion of general surgeons (75%) who completed a trans-
plant fellowship as compared to urologists (56%), although
this was not statistically significant.

Discussion

Urology grandfathered the introduction of renal trans-
plantation, with the first renal transplant being conducted
in 1954.2 Historically, renal transplant surgery was primar-
ily conducted by urologists, given that it clearly fell within
the purview of renal surgery.”* However, in more modern
times, with the increased complexity and specialization of

Table 2. Deceased-donor kidney transplants by year and
region, Canada

Region 2004 2007 2010 2013
Western 150 180 196 213
Ontario 208 291 308 303
Eastern 231 256 221 274
Canada 589 727 725 790

ESRD: end-stage renal disease; RPMP: rate per million population.
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Table 3. Living-donor kidney transplants by year and
region, Canada

Region 2004 2007 2010 2013
Western 159 188 178 210
Ontario 157 199 208 200
Eastern 61 71 80 67
Canada 377 458 466 477

the transplant field, the role of urology in renal transplant
has been declining.? This diminishing role of urology in
renal transplant has been well-documented in the U.S.#>7-
Anecdotally, it has been felt that a similar trend is being fol-
lowed in Canada; however, this has yet to be demonstrated.
This study aimed to characterize the training background
and surgical practices of renal transplant surgeons across
Canada.

We found that 46% of renal transplant surgeons had
completed a urology residency, whereas, 54% came from
a general surgery background, representing a fairly equal
split between the two training backgrounds. This represents
a dramatic decline in the involvement of urology in renal
transplant since its inception, when it was almost entirely
performed by urology. This mirrors the trend that has been
well-demonstrated in the U.S.°

The first published evidence of this trend dates back to
1986, when Novick et al described a diminishing role of
urology in various transplant procedures, as well decreased
resident exposure to renal transplant.* However, this move-
ment likely began at least a decade prior, given the time
between physician training and clinical practice. Following
this, Flechner et al quantified the composition of transplant
programs across Canada and the U.S. in 1997, and further
demonstrated progression of this pattern.® Their study clearly
showed that general surgery had gained domination of renal
transplant in the U.S., with the vast majority of renal trans-
plant programs, 71.5%, being directed by the department of
general surgery.® In contrast, only 11.4% of programs were
directed by urology and 10.5% were jointly directed. The
remaining 6.6% is unknown.® The situation was less dra-
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matic in Canada, where 30.7% of renal transplant programs
were directed by urology.?

When examining the American data by surgical proced-
ure, Flechner et al found that urology was only involved
in a minority of the cadaveric donor nephrectomies and
renal recipient transplants, with urology only being primarily
responsible for 27% and 23% of the procedures, respect-
ively.® Despite this, urologists in the U.S. at the time were
still primarily involved in the majority, 63%, of living donor
nephrectomies.® However, when this was re-examined in
2008 by Wright et al, the trend towards decreasing uro-
logical involvement had progressed, with now only 32% of
living donor nephrectomies being primarily performed by
urology-trained surgeons.® This represented a rapid decline
in urological involvement of approximately 30% over a
10-year span.”'°

Our results show that the involvement of both gener-
al surgery and urology-trained surgeons is approximately
equivalent for each of the specific renal transplant proced-
ures. Specifically, for the recipient surgery, general surgery
was primarily involved in 53.4% of these procedures. This
demonstrates an incredibly dramatic decline from the data
Flechner reported in 1997, where urology was primarily
responsible for 92% of renal recipient transplants in Canada.®

A strikingly similar trend is observed for both open and
laparoscopic living donor nephrectomies. Again, our results
demonstrate approximately equal participation of both gen-
eral surgery and urology for the completion of these pro-
cedures. More precisely, urology was primarily responsible
for 55.6% of laparoscopic donor nephrectomies and 52.9%
of open donor nephrectomies. This is in stark comparison
to 1997, when 100% of living donor nephrectomies were
performed primarily by urology.® This trend is also consis-
tent for cadaveric donor nephrectomies, where previously
these were performed entirely by urology; however, our
recent data now shows that 61.0% of cadaveric retrievals
are primarily performed by general surgeons.’

The declining involvement of urology in renal transplant
has also translated into affecting urology residency training.

Table 4. Overview of all renal transplant surgeons across Canada

Gender Ay Transplant
Region Recipient surgery LDN ODN DDN GS = General surgery prar
M:F fellowship
U = Urology
Yes - 17 Yes - 12 Yes -8 Yes - 14 GS-8 Yes - 11
Western 17:0
No-0 No-5 No-9 No -3 U-9 No -6
i Yes - 20 Yes - 14 Yes - 4 Yes -9 GS-6 Yes - 11
Ontario 21:0
No -1 No -7 No - 17 No - 12 U-15 No - 10
Yes - 21 Yes - 10 Yes -5 Yes - 17 GS-18 Yes - 17
Eastern 20:1
No-0 No - 11 No - 16 No-4 U-3 No-4
Yes - 58 Yes - 36 Yes - 17 Yes - 40 GS-32 Yes - 39
Canada 58:1
No -1 No - 23 No -42 No -19 U -27 No -20
DDN: deceased donor nephrectomy; LDN: laparoscopic donor nephrectomy; ODN: open donor nephrectomy.
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Fig. 1. Procedures performed by transplant surgeons who completed their general surgery residency. DDN: deceased donor nephrectomy;

LDN: laparoscopic donor nephrectomy; ODN: open donor nephrectomy.

It has been demonstrated that the number of Canadian urol-
ogy residency programs that offer exposure to renal trans-
plant, has dropped significantly from 100% in 1997 to 77%
in 2014.%"" This declining role of urology in renal transplant
is likely multifactorial. Certainly, diminished opportunities
for resident exposure and training in renal transplant have
played an important role.”'" Trainees report that a lack of
early exposure to transplant was their main reason for not
pursuing a career in this field."? In addition, there has been
a de-emphasis of training in vascular surgery during urol-
ogy residency, which may also be a factor.® Furthermore,
changes in the field of urology, to focus more on generalist
and office urology practices have likely also contributed
to a declining interest in renal transplant.® However, the
biggest factor has been the dramatic medical and surgical
advances in the transplant field in recent years. This has
greatly increased the complexity of the transplant field and

necessitated further training of urologists after residency to
become specialized in transplant.® As a result, multi-organ
(in comparison to kidney-only) transplant fellowships pre-
dominate and these are primarily completed by physicians
who have a general surgery training background. This has
served to greatly increase the involvement of vascular and
general surgery in renal transplant and, thereby, dilute the
presence of urology.>’

Given the recent substantial technical and medical
advances in the field of transplantation, a multidisciplinary
team approach to these complex patients is now advocated
as the standard of care.'* The interdisciplinary approach
can have a dramatic impact on patient outcomes and has
been demonstrated to increase the number of living donor
transplants, thereby reduce waiting times, as well as decreas-
ing infection rates, episodes of acute rejection, and cold
ischemic time.">'> These teams often include a urologist, a
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Fig. 2.Procedures performed by transplant surgeons who completed their urology residency. DDN: deceased donor nephrectomy; LDN:

laparoscopic donor nephrectomy; ODN: open donor nephrectomy.
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Table 5. Comparison of transplant surgeons who
completed their residency in general surgery versus
urology (Fisher’s exact test used for statistical analysis)

il Urolo value
surgery 9y p
Recipient Yes 31 27 1.000
surgery No 1 0
Y 1 2 .0681
LDN es 6 0 0.068
No 16 7
Y .5692
ODN es 8 9 0.569
No 24 18
Y 2 1 .094
DDN es 5 b) 0.0940
No 7 12
. Transplant 24 15 0.1682
Fellowship
Other 8 12

DDN: deceased donor nephrectomy; LDN: laparoscopic donor nephrectomy; ODN: open
donor nephrectomy.

vascular or general surgeon, a nephrologist, and a transplant
nurse or coordinator.” The Royal College of Surgeons of
England has advocated the involvement of a urologist with
a strong commitment to renal transplant on the transplant
team.™ In addition, there is growing evidence that surgi-
cal specialization results in improved patient outcomes,
especially following high-risk surgical procedures, further
justifying the instrumental role of urology on the transplant
team.'®'” However, our data demonstrate that less than half,
41.6%, of transplant programs across Canada have a mul-
tidisciplinary team including both urologists and general
surgeons.

Urologists remain a vital member of the transplant team
given the inherent genitourinary nature of renal transplant.
Preoperatively, urology is involved in the workup and man-
agement of urologic conditions that are common in patients
with ESRD. Furthermore, postoperatively, renal transplant
recipients are often at increased risk of benign prostatic
hypertrophy (BPH), voiding dysfunction, and a number of
other urological allograft-related complications.? In fact,
ureteric strictures, typically managed by a urologist, are the
most common complication following renal transplant.'®

Given the medical and surgical complexity of renal trans-
plant, along with the growing need for renal transplants in
the Canadian population, a multidisciplinary team approach
is imperative. Strong urology involvement with the transplant
team is crucial for the optimal care of these complex patients.

Conclusion

Our study characterizes the surgical makeup and training
background of transplant surgeons in Canada. Although
the declining trend of urologic involvement in the various

Surgical representation in Canadian renal transplantation

aspects of renal transplant is not as dramatic as has been
shown in the U.S., our results do support a trend towards a
declining role of urology in Canadian transplant programs.
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