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Abstract

Only a few nutritional factors have been identified to predict the
risk of developing complications after radical cystectomy (RC). This
narrative review delineates the current known effects of preopera-
tive nutritional status factors in this context. The report highlights
the heterogeneity between study methods and results. We deter-
mined that low albuminemia values increase mortality risk and
overall complications. In addition, obesity tends to increase the
risk of developing venous thromboembolism and adverse events.
Additional prospective studies, using standardized methods to both
define and report complications, should be conducted to strengthen
the connections between preoperative nutritional status factors and
post-RC complications. Furthermore, intervention studies testing
the impact of strategies to improve nutritional status on the risk of
complications after RC are also needed.

Introduction
Bladder cancer (BCa) is the fifth most commonly diagnosed
neoplasm in the U.S." and is one of the cancers with the
highest financial burden from diagnosis to death, essentially
due to the large number of procedures required for its man-
agement.? Radical cystectomy (RC) with urinary diversion is
the standard surgical treatment for muscle-invasive BCa. The
rate of short- and long-term complications after RC remains
high despite major improvements in surgical techniques and
perioperative subject care.>* While many studies have evalu-
ated improved surgical techniques, no modifiable preopera-
tive nutritional risk factors for post-RC complications have
emerged to improve BCa outcomes.*

Nutritional status is a confounding factor in a cancer
patient’s response to surgical stress.> The prevalence of

malnutrition (nutrition risk score >3)® in subjects admitted
to the hospital for urological surgery ranges from 20-50%.7%
Since nutritional status is a modifiable preoperative factor,
subjects could benefit from preoperative nutritional interven-
tion to decrease complications related to cancer surgery.”?
Being able to link the risk factor for RC complications with
preoperative nutritional status is therefore important in order
to better stratify RC-eligible patients.

A growing body of literature has identified preoperative
factors associated with complications after RC. We con-
ducted a comprehensive review to determine the current
effects of preoperative nutritional status factors on compli-
cations after RC.

Methods

Investigators with experience conducting systematic reviews
and experts in epidemiology, nutrition, and urological onc-
ology with a particular clinical interest in RC designed the
protocol and worked on this comprehensive review.

Research methods

We designed a strategy to identify the association between
traditional factors of nutritional status and the risk of com-
plications after RC. We carried out an electronic search of
the MEDLINE and EBSCO databases using keywords “cyst-
ectomy” and/or “mortality” and/or “complications” and/or
“nutritional status” and/or “nutrition” and/or “nutritional”
and/or “body mass index (BMI)” and/or “BMI” and /or “albu-
min” and/or “weight loss.” We retained all English language
cohort and case-control studies that evaluate at least one
preoperative nutritional status factor and the risk of compli-
cations or mortality after RC. We included studies published
between January 1, 2005 and December 31, 2016, since
the quality criteria for reporting surgical complications was
introduced in 2002.'°

A registered dietitian (JA) conducted the first research and
analysis of the articles. A urology resident (TBZ) independ-
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ently validated the review and also analyzed the articles
and quality assessment. Disagreements were resolved by
consultation with a third reviewer (VF) to reach a consensus.

Results

We included 40 studies in the review (Supplementary Table
1; available at cuaj.ca). Nine studies used at least one of
the following standardized methods for reporting complica-
tions: Clavien-Dindo,”" Common Terminology Criteria for
Adverse Events 3.0, Memorial Sloan Kettering Cancer Center
(MSKCC)? classifications. The remaining 31 studies used length
of hospital stay, occurrence of any adverse event, specific
complication (ileus, delirium, symptomatic venous throm-
boembolism, parastomal hernia, wound dehiscence), and/or
mortality as study outcomes. We found no published random-
ized trial of nutritional assessment or intervention prior to RC.

1. Standardized method of reporting outcomes

1.1 8MI

Among the nine studies with standardized methods of reporting
complications, eight looked at the effect of BMI.>'3" In the
Berger et al study,' high BMI was associated with a higher
risk of developing complications after RC, but not with the
mortality rate. Roghmann et al'” observed that BMI was
associated with a higher risk of developing overall com-
plications and high-grade complications. In a multicentre
study, Osawa et al'® reviewed data from 813 patients in
Japanese institutions and 1427 patients in U.S. institutions
who underwent RC between January 1997 and April 2014.
High BMI was associated with a higher 90-day risk of mortal-
ity and morbidity. Other studies did not find any association
between BMI and RC outcomes.

1.2 Albuminemia

Garg et al also found that low albuminemia concentration
was associated with a higher 90-day risk of complications
and mortality after RC.?° In a prospective design, Mursi et
al'® found no difference in complication rate and grade,
re-admission rate, and length of hospital stay between the
low and normal albuminemia groups.

2. Using the National Surgical Quality Improvement Program (NSQIP)
database

2.1 BMI

Five studies examined the association between BMI and RC
outcomes using the NSQIP database.?* In the Gandaglia
et al study,?’ a BMI >30 kg/m? was associated with a higher
risk of developing overall complications within 30 day after
RC, compared to a BMI <25 kg/m?. Meyer et al?® found that
subjects with a BMI between 25 and 30 and >30 kg/m? were

at higher risk of developing wound dehiscence compared
to patients with a BMI <25 kg/m?. BMI was not associated
with RC outcomes in other studies.

2.2 Mlbuminemia

The association between albuminemia and RC outcomes was
assessed in six studies using the NSQIP database.?'232527 All
authors except Meyer et al** found an association between
low albuminemia (<3.5 g/dl) and a higher risk of compli-
cations after RC (early complications, morbidity, and pro-
longed hospital stay) compared with subjects with albumi-
nemia =3.5 or >4.1 g/dl. Albuminemia was not associated
with wound dehiscence after RC in Meyer et al.?

2.3 Weight loss

Hollenbeck et al*® observed increased mortality within 90 days
after RC in subjects who sustained a weight loss >10% within
six months before RC compared to those who sustained no
weight loss or a weight loss <10%. Preoperative weight loss
of more than 10% was not associated with a prolonged length
of hospital stay in this study. In Johnson et al*?> and Lavallée
et al,? BMI and weight loss =10% were not identified as a
predictor of complications within 30 days after RC.

3. Non-standardized method of reporting outcomes

3.1 Nutritional score

Jensen et al®® investigated the association between nutri-
tional risk and length of hospital stay among 246 RC sub-
jects at the MSKCC in New York and the Aarhus University
Hospital in Denmark in 2009. Nutritional risk before RC has
been assessed by the Subjective Global Assessment Scale?
at MSKCC and by the Nutrition Risk Screening (NRS)® in
Denmark. Nutritional risk was not associated with a higher
length of stay after RC in this study.

3.2BMI

Four multicentre studies looked at the association between
BMI and RC outcomes.?#3%32 BMI =30 kg/m? (vs.<25 kg/m?)
was an independent predictor of overall and cancer-specific
mortality.*° Higher BMI was associated with cancer-specific
mortality in patients with soft tissue surgical margin involve-
ment at RC, but the association was not found to be signifi-
cant using multivariate analysis.>' BMI was not associated
with RC outcomes in the other two studies.

4. Other study designs
4.1 BMI

Twelve studies investigated the association between BMI and
RC outcomes.**** Reyes et al** found that tract infections,
pyelonephritis, wound infections, and overall complications
were less frequent in normal-weight patients (18.5-24.9 kg/m?)
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compared to overweight (25—29.9 kg/m?) and obese (=30.0 kg/
m?) patients. BMI was not a predictor of mortality and compli-
cation development after RC in the Maurer et al study,> except
for postoperative bleeding, which was more frequent in sub-
jects with a high BMI. Compared to subjects with a BMI of
18-25 kg/m?, subjects with a BMI >30 kg/m? had a higher
risk of cancer-specific mortality,*®#* incisional hernia,* re-
admission 30 and 90 days after RC,*? ileus,*® parastomal
hernia,* and deep venous thrombosis.*>4*

Psutka et al*! investigated the impact of BMI and fat mass
index on mortality after RC at the Mayo Clinic in Minnesota
in 515 RC subjects from 2000-2008. Higher BMI was asso-
ciated with improved overall survival, while fat mass index
was not. Butt et al** found no association between BMI
and complication rates in 51 consecutive subjects of robot-
assisted RC. With a participation rate of 45%, Large et al*”
found no difference between the BMI of subjects who did
or did not develop delirium after RC in 91 subjects.

4.2 Nutritional score

Gregg et al*® defined nutritional deficiency before RC as the
presence of one or more of the following factors: albumi-
nemia <3.5 g/dl, BMI <18.5 kg/m?, or preoperative weight
loss <5%. In comparison with subjects who had a normal
nutritional status, defined as the absence of the same three
factors, nutritional deficiency was a predictor of mortality
within 90 days after RC.

4.3 Albuminemia
Low albuminemia was associated with a higher risk of
parastomal hernia,* mortality within 90 days after RC,47-*
a longer hospital stay or re-admission before 90 days after
RC,* and a higher prevalence of complications after RC.*
Liu et al*’ reported that a low serum albumin/(total pro-
tein—albumin) ratio has been correlated with tumour pro-
gression. A ratio =1.6 was associated with a lower risk of
cancer-specific mortality after RC in this cohort.

Discussion

The reporting of postoperative complications has improved'®
in the era of modern surgical techniques and perioperative
support (2002). For this reason, we conducted a review
of publications involving nutritional evaluation and RC
complications. In the 40 publications, albuminemia and
BMI were the two major nutritional factors reported (Table
1). Even though albuminemia is no longer considered a
marker of nutritional status, it has been shown to be asso-
ciated with poor outcomes after RC. It has been suggested
that low preoperative albuminemia increases the risk of
mortality and complications after RC. Obesity (BMI >30
kg/m?) also seemed to increase the risk of developing
venous thromboembolism and adverse events after RC.

Noutrition and cystectomy complications

Table 1. RC outcomes associated with serum albumin and
BMI

Nutritional factor Outcome

Serum albumin

- Mortality (late>early) (7 studies)

- Overall complications (late and early) (6
Low studies)

- Longer hospitalization (1 study)

- Parastomal hernia (1 study)

BMI
Low - Mortality (1 study)

- Adverse events (5 studies)

- Cancer-specific mortality (1 study)

- Deep venous thrombosis (2 studies)

- lleus (1 study)

- Improved survival (1 study)

- Incisional hernia (1 study)

- Mortality (3 studies)

High - Operative time (1 study)

- Parastomal hernia (1 study)

- Postoperative bleeding (1 study)

- Readmission rate (1 study)

- Urinary tract infection/pyelonephritis/wound
infection (neobladder reconstruction) (1
study)

- Wound dehiscence (1 study)

BMI: body mass index; RC: radical cystectomy.

Disparities between statistical methods, the accuracy of
reporting, and the definition of preoperative factors and/
or surgical outcomes are important limitations for cross-
study comparisons. Due to the wide heterogeneity of study
designs and methods used in assessing nutritional status
and complications, it is difficult to identify other nutritional
factors associated with RC complications.

More than 10 years after the landmark paper published
by Martin et al,'® disparities in the reporting of postopera-
tive urological oncology complications still occur in the
literature.>? Partly based on recommendations in the Martin
et al study,'® a 2007 report by Donat strongly recommended
the use of both standardized severity grading scale and a
category classification method for reporting complications
after RC.>? In the present review, 31 studies did not use a
standardized complication-reporting tool, indicating signifi-
cant ongoing disparities in the literature today.

Studies were mainly conducted using institutional and
national databases and were not designed to investigate the
impact of nutritional status on RC outcomes. Retrospective
studies have the advantage of less costly access to a lar-
ger potential sample size compared to prospective stud-
ies, but with an increased risk of selection bias. More than
80% accrued nutritional data retrospectively, similar to the
87% reported in 2007.>2 Psutka et al*' conducted sensibility
analysis to test for possible bias introduced by the exclusion
of patients with missing data, but this was unfortunately not
discussed in the majority of the literature reported here.
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Many studies also observed the impact of BMI on com-
plications and mortality after RC using regression models.
Since U-shaped associations are common for BMI and sur-
gery outcomes and mortality, the log-linear relationship
between the independent variable (BMI) and the dependent
variable (complication) should be confirmed before regres-
sion modelling. It is often not stated whether this was veri-
fied.141517-19.22.28,31,35,36,39.41,4445 Other researchers modelled
BMI as categorized variables (>30 vs. =30 kg/m?,3243040,43
=35 vs.<25 kg/m?,» 222 vs.<22 kg/m?,* or in more than
two groups?'2533.38),

Despite the validity of NRS for assessing nutritional status
in clinical practice,®* NRS® was used in only two studies,
with a sample size of 76 subjects each. Further studies are
needed to determine whether the NRS can stratify the risk of
complications after RC. Most of the studies assessed nutri-
tional status by one single factor, such as BMI or albumi-
nemia. Despite increasing evidence that serum proteins like
albumin are not specific indicators of nutritional status,**
it is still used as a single factor to assess it and to measure
the impact of nutritional interventions. Serum protein con-
centration does not depend on nutritional status alone, but
on many other additional factors,** such as inflammation
or hydration. More comprehensive nutritional scores that
involve multiple criteria will likely better define nutritional
status and risk-stratify subjects more accurately.

Complications after RC are frequent, with over 67% of
subjects developing one or several complications.®> Some
papers used a statistical test instead of (or in addition to) a
regression model,'%15:1620242532:3749 which does not consider
the effect of potential confounders. Regression models that
consider a time-dependant complication count, specific to
each patient, as well as the types of complication, would be
more accurate in assessing outcomes after RC.

The weaknesses of the studies stem mainly from the retro-
spective study design, lack of control for potential confound-
ers, and non-standardized data collection methods for nutri-
tional status and complications after RC. Thus, to move this
field forward, it is important to conduct more prospective
studies that use standardized methods to define nutritional
status before RC and report well-defined, well-classified
complications after RC. For example, the measurement of
sarcopenia using computed tomography scan or the assess-
ment of frailty using grip strength are now used to define
nutritional status in elderly subjects.® The European Society
for Clinical Nutrition and Metabolism recently published the
validation of their diagnostic criteria for malnutrition tool
in hospitalized patients.’” To the best of our knowledge,
no published randomized controlled trial has observed the
impact of preoperative optimization of nutritional status on
post-RC outcomes. Few studies observed a positive impact
of the introduction of an enhanced recovery after surgery
(ERAS) protocol on RC outcomes; however, ERAS proto-

cols typically only optimize short-term nutritional factors
before surgery using an immediate preoperative carbohy-
drate loading.>®>° Those protocols are designed to accelerate
postoperative recovery, not improve the overall nutritional
status of a patient.

Conclusion

A significant effort has been made in the last 10 years for
RC surgical amelioration. The high risk of selection bias in
retrospective studies, heterogeneity among methods, and
the use of a single factor to assess nutritional status make it
difficult to predict complications after RC. Low albuminemia
tends to increase the risk of mortality and overall complica-
tions, while obesity (BMI >30 kg/m?) appears to increase the
risk of developing venous thromboembolism and adverse
events after RC. No other factor has been associated with
the risk of mortality and complications after RC. Prospective
studies with a larger sample size are needed to determine
the capacity of standardized tools to assess nutritional sta-
tus and identify subjects at high risk of complications after
RC. In addition, further studies are required and justified
to determine the impact of preoperative nutritional status
improvement on risk of complications and other outcomes
after RC.

Competing interests: Dr. Lamarche is Chair of Nutrition at Université Laval, which is supported by
private endowments from Pfizer, Lo Banque Royale du Canada, and Provigo-Loblaws. He has received
funding the last five years from the Canadian Institutes for Health Research, the Natural Sciences
and Engineering Research Council of Canada, Agriculiure and Agri-Food Canada (Growing Forward
program supported by the Dairy Farmers of Canada (DFC), Canola Council of Canada, Flax Council
of Canada, Dow Agrosciences), Dairy Research Institute, Dairy Australia, Danone Institute, Merck
Frosst, Pfizer, and Atrium Innovations, for which Douglas Laboratories manufacture and market
omega-3 supplements. He also serves as the Chair of the peer-review Expert Scientific Advisory
Council of DFC; is an Advisory Board member of the Canadian Nutrition Society, the Conseil pour
les inifiatives de progrés en alimentation; and has served as Advisory Expert for the Saturated Fat
panel of Heart and Stroke Foundation of Canada. He has received honoraria from the Intemational
Chair on Cardiometabolic risk, DFC, and the World Dairy Platform as invited speaker in various
conferences. Dr. Y. Fradet has been an advisor for Astellas, Merck, Roche, and Sanofi; and has
received a grant from Astellas. Dr. Lacombe has participated in clinical rials supported by Astellas,
AstraZeneca, Janssen, GSK, Medimmune, Medivation, Merck, and Roche. Dr. V. Fradet has been
a consultant /advisor for Amgen, AstraZeneca, Astellos, Bayer, and Ferring; a speaker for AbbVie,
Bayer, Ferring, Janssen, and Sanofi; has received research/fellowship,/education grants from Astellas
and Janssen; and has research agreements with AbbVie, Amgen, and AstraZeneca. The remaining
authors report no competing personal or financial inferests.

Acknowledgements/funding: The authors thank Jean-Francois Pelletier for ritically reading this
manuscript. Ms. Allaire is a recipient of PhD Scholarships from the Fonds de Recherche du Québec—
Santé (FRQ-S) and from Canadian Insfitutes of Health Research (CIHR). Dr. V. Fradet is a recipient
of a FRQ-S clinician-scientist Junior 2 career award.

This paper has been peer-reviewed.

422 CUAJ @ December 2017 @ Volume 11, Issue 12



References

20.

21.

22.

23.

24.

25.

Institute NC. SEER Stat Fact Sheets: Blodder Cancer. In: Surveillance E, and End Results Program ed.
National Cancer Insfitute2015.

Noyes K, Singer EA, Messing EM. Healthcare economics of bladder cancer: Cost-enhancing and cost-
reducing factors. Curr Opin Urol 2008;18:533-9. https: //doi.org/10.1097 /MOU.0b01 33283008910
Shabsigh A, Korets R, Vora KC, et al. Defining early morbidity of radical cystectomy for patients
with bladder cancer using a standardized reporting methodology. Fur Urol 2009;55:164-74.
https://doi.org/10.1016/j.eurur0.2008.07.031

Lawrentschuk N, Colombo R, Hakenberg OW, et al. Prevention and management of complications follow-
ing radical cystectomy for bladder cancer. Fur Urol 2010;57:983-1001. https://doi.org/10.1016/i.
eururo.2010.02.024

Van Cutsem E, Arends J. The causes and consequences of cancer-ussociated malnutrition. Fur J Oncol
Nurs 2005;9 Suppl 2:551-63.

Kondrup J, Rasmussen HH, Hamberg 0, et al. Nutritional risk screening (NRS 2002): A new method
based on an andlysis of controlled dlinical trials. Clin Nutr 2003;22:321-36. https://doi.org/10.1016/
S0261-5614(02)00214-5

Karl A, Staehler M, Baver R, et al. Malnutrition and clinical outcome in urological patients. Eur J Med Res
2011;16:469-72. https:/ /doi.org/10.1186,/2047-783X-16-10-469

Cerantola Y, Valerio M, Hubner M, et al. Are patients at nutritional risk more prone to complications after
major urological surgery? J Urol 2013;190:2126-32. https://doi.org/10.1016/}.jur0.2013.06.111
Hupe MC, Kramer MW, Merseburger AS. Preoperative and modifiable factors to lower postoperative
complications after radical cystectomy. Curr Urol Rep 2015;16:19. https: / /doi.org/10.1007 /511934-
015-0493y

Martin RC 2nd, Brennan MF, Jaques DP. Quality of complication reporting in the surgical literature. Ann
Surg 2002;235:803-13. htps:/ /doi.org/10.1097 /00000658-200206000-00007

. Clavien PA, Sanabria IR, Strasberg SM. Proposed classification of complications of surgery with examples

of ufility in cholecystectomy. Surgery 1992;111:518-26.

National Cancer Institute. Cancer Therapy Evaluation Program, Common Terminology Criteria for Adverse
Events, Version 3.0 (http://ctep.cancer.gov/). March 31, 2003.

Novara G, De Marco V, Aragona M, et al. Complications and mortality after radical cystectomy for blad-
der transitional cell cancer. J Urol 2009;182:914-21. https: / /doi.org/10.1016//.jur0.2009.05.032
Svatek RS, Fisher MB, Matin SF, et al. Risk factor analysis in a contemporary cystectomy cohort
using standardized reporting methodology and adverse event criteria. J Urol 2010;183:929-34.
https://doi.org/10.1016/{.jur0.2009.11.038

Berger |, Martini T, Wehrberger C, et al. Perioperative complications and 90-day mortality of radical
cystectomy in the elderly (75+): A retrospective, mulficentre study. Urol Int 2014;93:296-302.
https://doi.org/10.1159,/000357127

Mursi K, EIFayoumy H, Saad |, et al. The effect of preoperative clinical variables on the 30- and 90-day
morbidity and mortality after radical cystectomy: A single-centre study. Arab J Urol 2013;11:152-8.
https://doi.org/10.1016/j.0ju.2013.03.006

Roghmann F, Trinh QD, Braun K, et al. Standardized assessment of complications in a contem-
porary series of European patients undergoing radical cystectomy. Int J Urol 2014;21:143-9.
https://doi.org/10.1111 /iju.12232

Wan F, Zhu Y, Gu C, et al. Lower skeletal muscle index and early complications in patients undergoing
radical cystectomy for bladder cancer. World J Surg Oncol 2014;12:14. https: //doi.org/10.1186/1477-
7819-12-14

Osawa T, Lee (T, Abe T, et al. A multicentre, intemational study assessing the impact of differences in
haseline characteristics and perioperative care following radical cystectomy. Bladder Cancer 2016;2:251-
61. https://doi.org/10.3233 /BLC-150043

Garg T, Chen LY, Kim PH, et al. Preoperative serum albumin is associated with mortality and complications
after radical cystectomy. BJU Int 2014;113:918-23. https://doi.org/10.1111 /bju.12405

Gandaglia 6, Varda B, Sood A, et al. Shortterm perioperative outcomes of patients treated with radical
aystectomy for bladder cancer included in the National Surgical Quality Improvement Program (NSQIP)
database. Can Urol Assoc J 2014;8:E681-7. http://dx.doi.org/10.5489 /cuaj.2069

Johnson DC, Riggs SB, Nielsen ME, et al. Nutritional predictors of complications following radical cystec-
tomy. World J Urol 2015;33:1129-37. https://doi.org/10.1007 /500345-014-1409-z

Lavallee LT, Schramm D, Witiuk K, et al. Perioperative morbidity associated with radical cystectomy in a
multicentre database of community and academic hospifals. PLoS One 2014;9:6111281.

Tyson MD, Humphreys MR, Castle EP. Obese patients undergoing cystectomy: A population-based,
propensity score-matched analysis. Int J Urol 2014;21:491-5. https://doi.org/10.1111 /iju.12340
Meyer CP, Rios Diaz AJ, Dalela D, et al. Wound dehiscence in a sample of 1776 cystectomies: Identification
of predictors and implications for outcomes. BJU Int 2016;117:E95-101.

N

27.

28.

29.

30.

3.

32.

33.

34.

35.

36.

3l.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

6.

Noutrition and cystectomy complications

Hollenbeck BK, Miller DC, Taub DA, et al. The effects of adjusting for case mix on mortality and
length of stay following radical cystectomy. J Urol 2006;176:1363-8. hitps: //doi.org/10.1016/j.
jur0.2006.06.015

Caras RJ, Lustik MB, Kem SQ, et al. Preoperative albumin is predictive of early postoperative morbid-
ity and mortality in common urologic oncologic surgeries. Clin Genitourin Cancer 2017;15:6255-62.
https://doi.org/10.1016/j.clgc.2016.09.008

Jensen BT, Dalbagni G, Borre M, et al. Preoperative nutritional status and the impact on radical cystectomy
recovery: An infemational, comparative study. Urol Nurs 2016;36:133-40.

Hirsch S, de Obaldia N, Petermann M, et al. Subjective global assessment of nutritional status: Further
validation. Nutrition 1991;7:35-7; discussion 37-38.

Chromecki TF, Cha EK, Fajkovic H, et al. Obesity is associated with worse oncological outcomes in
patients treated with radical cystectomy. BJU Int 2013;111:249-55. https://doi.org/10.1111/j.1464-
410X.2012.11322.x

Xylinas E, Rink M, Novara G, et al. Predictors of survival in patients with soft tissue surgical margin
involvement at radical cystectomy. Ann Surg Oncol 2013;20:1027-34. https://doi.org/10.1245/
510434-012-2708-5

Bachir BG, Aprikian AG, lzawa JI, et al. Effect of body mass index on the outcomes of patients with upper
and lower urinary fract cancers treated by radical surgery: Results from a Canadian mulficentre collaboration.
Urol Oncol 2014;32:441-8. https:/ /doi.org/10.1016/j.urolonc.2013.10.016

Reyes MA, Nieder AM, Kava BR, et al. Does body mass index affect outcome after reconstruction of
orthotopic neobladder? Urology 2007;69:475-8. htps:/ /doi.org/10.1016 /j.urology.2006.11.012
Butt ZM, Perlmutter AE, Piacente PM, et al. Impact of body mass index on robot-assisted radical cystectomy.
JSL52008;12:241-5.

Maurer T, Maurer J, Retz M, et al. Influence of body mass index on operability, morbidity, and disease
outcome following radical cystectomy. Url Int 2009;82:432-9. https: / /doi.org/10.1159 /000218533
Svatek RS, Fisher MB, Willioms MB, et al. Age and body mass index are independent risk factors for
the development of postoperative paralytic ileus after radical cystectomy. Urology 2010;76:1419-24.
https:/ /doi.org/10.1016 /j.urology.2010.02.053

Large MC, Reichard C, Williams JT, et al. Incidence, risk factors, and complications of postoperative delirium
in elderly patients undergoing radical cystectomy. Urology 2013;81:123-8. https:/ /doi.org/10.1016/j.
urology.2012.07.086

Dabi Y, Rouscoff Y, Anract J, et al. Impact of body mass index on the oncological outcomes of patients
treated with radical cystectomy for muscle-invasive bladder cancer. World J Urol 2017;35:229-35.
https://doi.org/10.1007 /500345-016-1852-0

Al-Daghmin A, Aboumohamed A, Din R, et al. Readmission after robot-ussisted radical cystectomy:
Outcomes and predictors at 90-day followup. Urology 2014;83:350-6. https://doi.org/10.1016 /.
urology.2013.09.056

Movassaghi K, Shah SH, Cai J, et al. Incisional and parastomal hernia following radical cystectomy
and urinary diversion: The University of Southem California experience. J Uro/ 2016;196:777-81.
https://doi.org/10.1016/j.ur0.2016.03.150

Psutka SP, Boorjian SA, Moynagh MR, et al. Mortality after radical cystectomy: Impact of obesity vs. adipos-
ity after adjusting for skeletal muscle wasting. J Urol 2015;193:1507-13. https: / /doi.org/10.1016 /j.
juro.2014.11.088

Hinata N, Miyake H, Miyazaki A, et al. Performance status as a significant prognostic predictor in patients
with urothelial carcinoma of the bladder who underwent radical cystectomy. Int J Urol 2015;22:742-6.
https://doi.org/10.1111 /iju.12804

Potretzke AM, Wong KS, Shi F, et al. Highest risk of symptomatic venous thromboembolic events after
radical cystectomy occurs in patients with obesity or non-urothelial cancers. Urol Amn 2015;7:355-60.
https://doi.org/10.4103 /0974-7796.152050

Sun AJ, Dialadat H, Schuckman A, et al. Venous thromboembolism following radical cystectomy: Significant
predictors, comparison of different anticoagulants, and timing of events. J Uro/ 2015;193:565-9.
https:/ /doi.org/10.1016/j.jur0.2014.08.085

Donahue TF, Bochner BH, Sfakianos JP, et al. Risk factors for the development of parastomal hemia
after radical cystectomy. J Urol 2014;191:1708-13. https://doi.org/10.1016/j.jur0.2013.12.041
Gregg JR, Cookson MS, Philips S, et al. Effect of preoperative nutritional deficiency on mortality after radical
cystectomy for bladder cancer. J Urol 2011;185:90-6. https://doi.org/10.1016/j.jur0.2010.09.021
Morgan TM, Keegan KA, Barocas DA, et al. Predicting the probability of 90-day survival of
elderly patients with blodder cancer treated with radical cystectomy. J Urol 2011;186:829-34.
https://doi.org/10.1016/j.jur0.2011.04.089

Dialadat H, Bruins HM, Miranda G, et al. The association of preoperative serum albumin level and American
Society of Anesthesiologists (ASA) score on early complications and survival of patients undergoing
radical cystectomy for urothelial blodder cancer. BJU Int2014;113:887-93. https: / /doi.org/10.1111/
bju.12240

CUAJ ® December 2017 @ Volume 11, Issue 12 423



Allaire et al

50.

51.

52.

53.

54.

55.

56.

57.

424

. Lambert JW, Ingham M, Gibbs BB, et al. Using preoperative albumin levels as a surrogate

marker for outcomes after radical cystectomy for bladder cancer. Urology 2013;81:587-92.
https://doi.org/10.1016/j.urology.2012.10.055

. Patel HR, Cerantola Y, Valerio M, et al. Enhanced recovery after surgery: Are we ready, and can we afford

not fo implement these pathways for patients undergoing radical cystectomy? Fur Urol 2014;65:263-6.
https://doi.org/10.1016/j.urur0.2013.10.011

Chan ES, Yip SK, Hou SM, et al. Age, tumour stage, and preoperative serum albumin level are independent 59.
predictors of mortality after radical cystectomy for treatment of bladder cancer in Hong Kong Chinese.
Hong Kong Med 1 2013;19:400-6.

Liu J, Dai Y, Zhou F, et al. The prognostic role of preoperative serum albumin/globulin ratio in patients
with bladder urothelial carcinoma undergoing radical cystectomy. Urol Oncol 2016;34:484.¢1-484.
https://doi.org/10.1016/j.urolonc.2016.05.024

Donat SM. Standards for surgical complication reporting in urologic oncology: Time for a change. Urology
2007;69:221-5. https://doi.org/10.1016/j.urology.2006.09.056

Rolland Y, Gallini A, Cristini C, et al. Body-composition predictors of mortality in women aged =75 years:
Data from a large, population-based cohort study with a 17-year followup. Am J Clin Nutr 2014;100:1352-
60. https://doi.org/10.3945 /ajcn.114.086728

Jensen BT, Laustsen S, Petersen AK, et al. Preoperative risk factors related fo bladder cancer rehabilitation:
A registry study. Eur J Clin Nutr 2013;67:917-21. https: / /doi.org/10.1038 /ejen.2013.120
Cabrerizo S, Cuadras D, Gomez-Busto F, et al. Serum albumin and health in older people: Review and
meta-analysis. Maturitas 2015;81:17-27. https: / /doi.org/10.1016 /. maturitas.2015.02.009
Correa-de-Araujo R, Harris-Love MO, Milikovic I, et al. The need for standardized assessment of muscle
quality in skeletal muscle function deficit and other aging-related muscle dysfunctions: A symposium report.
Front Physiol 2017;8:87 .https: / /doi.org/10.3389 /fphys.2017.00087

Guerra RS, Fonseca |, Sousa AS, et al. ESPEN diagnostic criteria for malnutrifion — A validation study
in hospitalized patients. Clin Nutr 2017;36:1326-32. https://doi.org/10.1016/.cnu.2016.08.022

Melnyk M, Casey RG, Black P, et al. Enhanced recovery after surgery (ERAS) protocols: Time to change
practice? Can Urol Assoc J 2011;5:342-8. https://doi.org/10.5489 /cuaj.693

Correspondence: Ms. Janie Allaire, Department of Surgery, CHU de Québec-Université Laval, L' Hotel
Dieu de Québec, Quebec City, QC, Canada; janie.allaire. 1 @ulaval.ca

To answer the three multiple-choice questions associated with this review article, go to:
https://www.qzzr.com//quiz/453056/daim-section-3-self-assessment-credits-for-reading-
waj-12-17

This program is an Accredited Self-Assessment Program (Section 3) as defined by the Mainfenance
of Certification Program of The Royal College of Physicians & Surgeons of Canada, and approved
by the Canadian Urological Association. Remember to visit MAINPORT (www.mainport.org/
mainport/) to record your learning and outcomes. You may claim a maximum of 1 hour of credit.

CUAJis now offering its readers the opportunity to claim Section 3
Self-Assessment credits of the Maintenance of Certification (MOC) Program!
Every second issue (February, April, June, August,
October, and December), a specific paper will be

accredited by the Canadian Urological Association
(CUA).

CLAIM YOUR CREDITS IN 3 EASY STEPS:

€@ Go to www.cuaj.ca, read the accredited paper, and answer
the three multiple choice questions associated with it.

@ Enter your name and email to receive
a certificate of participation from CUA.

6 Log the self-learning activity and record
learning/outcomes in your Royal College
MAINPORT account.

CUAJ ® December 2017 @ Volume 11, Issue 12





