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Abstract

Background: Radical cystectomy may result in significant blood 
loss necessitating transfusion. The purpose of this study was to 
determine what intra-operative techniques and hemostatic agents 
are currently used by uro-oncologists to prevent and control blood 
loss during radical cystectomy. 
Methods: In August 2011, members of the Society of Urologic 
Oncology (SUO) were solicited to complete an online survey. 
Residents, fellows and non-urologists were excluded. Canadian 
members received a personal email invitation. Respondents were 
asked to provide demographic information and opinions regarding 
blood loss and transfusion. Participants were also asked to report 
techniques used to reduce blood loss. 
Results: Of the 34 Canadian SUO members with registered email 
addresses, 27 (79%) completed the survey and met inclusion crite-
ria as staff urologists who perform radical cystectomy. In addition, 
52 non-Canadian SUO members were included in the analysis. 
Among all SUO respondents, a high proportion (73; 88%) reported 
using topical hemostatic agents during cystectomy. Thirty-six (46%) 
surgeons reported occasionally using procedural techniques and 
9 (11%) using systemic hemostatic agents. Number of years since 
training was associated with decreased use of topical agents and 
increased use of procedural techniques (p < 0.01). Number of 
cystectomies per year was associated with decreased use of topical 
hemostatic agents (p < 0.01).
Interpretation: Based on a survey of practice, there is significant 
risk of blood loss requiring transfusion during radical cystectomy. 
Surgeons frequently use topical hemostatic agents and rarely use 
systemic drugs to prevent or control blood loss. Trials evaluating 
agents and techniques to reduce blood loss during radical cystec-
tomy are needed.

Introduction 

Radical cystectomy and urinary reconstruction is techni-
cally challenging and associated with perioperative blood 
loss necessitating transfusion.1,2 Recent reviews of the cys-
tectomy literature report median intra-operative blood loss 
between 600 mL and 1700 mL, with the incidence of at 
least one intra-operative blood transfusion between 9% to 
67% of procedures.1,3-5 While blood transfusions are effec-
tive, they are expensive, can cause patient anxiety, and may 
result in infectious disease transmission, immunosuppression 
and hemolytic reactions.6,7 Furthermore, radical cystectomy 
patients who receive a transfusion are >50% more likely to 
experience other postoperative complications (e.g., ileus, 
urinary tract infection, wound dehiscence, wound infection 
or pneumonia), and those who require more than 4 units 
of packed red blood cells have a 70% increase in absolute 
risk of complications.8

In addition to meticulous surgical technique, methods 
to reduce blood loss during radical cystectomy can be cat-
egorized into topical hemostatic agents, systemic hemo-
static agents and procedural hemostatic techniques.6,7,9,10

The use of these agents and techniques is at the discretion 
of the operating surgeon and anesthesiologist. Despite the 
frequent need for blood transfusion and a number of man-
agement options, little information is available to describe 
how surgeons prevent blood loss during radical cystectomy. 
We hypothesized that many urologists do not use systemic 
agents during radical cystectomy, despite evidence of benefit 
and safety of these drugs during other surgical procedures.9
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Methods 

Recruitment 

On August 1, 2011, Society of Urologic Oncology (SUO) 
members with listed e-mail addresses were invited to 
participate in the “Anti-hemorrhagic Use During Radical 
Cystectomy” online survey. Reminder emails were sent 1 
and 3 weeks after the original invitation. English-speaking 
Canadian members were emailed personally by the cor-
responding author (RHB) to request their participation. We 
provided a hyperlink to an online survey that was linked 
to a secure database. The survey was closed on September 
15, 2011. Institutional ethics review board approval was 
obtained prior to participant solicitation.

Survey

The survey was composed of 5 sections: demographics, 
transfusion opinions, topical hemostatic agents, systemic 
hemostatic agents and procedural hemostatic techniques. 
Demographic questions included academic position, years 
in practice, geographic location of practice and area of 
fellowship training. Participants were asked to estimate 
the number of radical cystectomies they perform yearly, 
the proportion that require perioperative transfusion, and 
what hemoglobin concentrations (triggers) prompt them to 
transfuse. 

Participants were asked the proportion of radical cystec-
tomy patients in which they use topical agents, such as oxi-
dized cellulose polymer (Surgicel; Ethicon Inc., Somerville, 
NJ), absorbable gelatin sponge (Gelfoam; Pfizer, New York, 
NY), gelatin and thrombin matrix (Floseal; Baxter Healthcare 
Corporation, Hayward, CA), and thrombin and fibrinogen 
(Tisseel; Baxter Healthcare Corporation, Hayward, CA); 
systemic agents, such as recombinant activated Factor VII 
(Novoseven; Novo Nordisk Inc., Princeton, NJ), aminocapro-
ic acid (Amicar; Xanodyne Pharmaceuticals, Inc; Newport, 
KY), tranexamic acid (Cyklokapron; Pfizer, New York, NY), 
aprotinin (Trasylol; Bayer Corp, Leverkusen, Germany), 
and desmopressin (DDAVP; Ferring Pharmaceuticals Ltd.; 
West Drayton, United Kingdom); and non-pharmacological 
procedural techniques, such as autologous blood recovery 
(CellSaver; Haemonetics, US), autologous blood banking, 
and acute normovolemic hemodilution.6,7,9,10 For each sys-
temic agent listed, participants were asked why they use (or 
do not use) the drug.

Statistical methods 

Descriptive summary statistics were generated. Each anti-
hemorrhagic category (topical, systemic and procedural) was 

grouped as a composite dichotomous variable (ever use vs. 
never use). Respondents who used a particular method on 
at least one occasion were compared to those who had 
never used the same method. Responses were consistent 
between Canadians and all SUO respondents; therefore, 
all were included in the analysis. Associations between 
responses and demographic characteristics were calculated 
as unadjusted risk ratios (RR). In situations where ordinal 
categorical predictors were assessed (number of years since 
completion of training and average number of cystectomies 
performed yearly) the Mantel-Haenszel extension test for 
trend was used, with mid-range values for weights. All tests 
were two-sided, with p-values 0.05 or less considered sta-
tistically significant.

Results 

Demographics 

Of the 34 Canadian SUO members solicited to participate 
in this survey, 27 (79%) completed the survey. Almost all 
respondents completed a urologic oncology fellowship (24; 
89%). Eighteen (70%) participants had been in practice for 
at least 6 years and 21 (78%) perform greater than 10 radi-
cal cystectomies each year (Table 1). Among all 688 SUO 
members, 86 respondents met inclusion criteria after exclud-
ing residents, fellows and staff who responded, but did not 
perform radical cystectomy. Use of anti-hemorrhagic agents 
and techniques were consistent between Canadian and all 
respondents, therefore, data were analyzed together to deter-
mine associations (Table 1).

Blood loss and transfusion 

Most urologists (14; 52%) estimated that more than 20% of 
radical cystectomy patients receive blood transfusion and 1 
(4%) surgeon reported that transfusion is given to more than 
50% of patients (Table 2). Sixteen (59%) urologists transfused 
patients at a specified threshold hemoglobin concentration. 
Among those who used transfusion thresholds, most (14; 
88%) used a threshold of 80 g/L or less in the absence of 
cardiovascular disease and 15 (94%) used a threshold of 
100 g/L or less in the presence of cardiovascular disease.

Topical agents 

Topical hemostatic agents are frequently used by urologists 
(Table 3). Twenty-four (92%) reported using oxidized cel-
lulose polymer (Surgicel), 11 (42%) using absorbable gela-
tin sponge (Gelfoam), 9 (35%) using gelatin and thrombin 
matrix (Floseal), and 3 (12%) using thrombin and fibrino-
gen (Tisseel). Surgeons who perform more than 40 radical 
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cystectomies per year were less likely to use topical agents 
for hemostatic control (RR 0.61, 95% CI: 0.38-0.99) and 
surgeons who have been in practice longer were less likely 
to use topical agents (Table 4). 

Systemic agents 

A small number of surgeons routinely administered sys-
temic hemostatic agents, with only 1 (4%) ever using factor 
VII, 3 (12%) ever using desmopressin, 3 (12%) ever using 
tranexamic acid, and none ever using aminocaproic acid 
(Table 3). Various reasons were provided to explain why 
systemic drugs were not used (Table 5). No notable associa-
tions were identified between surgeon characteristics and 
use of systemic hemostatic agents (Table 4).

Procedural techniques 

A moderate number of surgeons reported using procedural 
hemostatic techniques, such as CellSaver (8; 31%), autolo-
gous blood banking (4; 15%), or acute normovolemic hemo-
dilution (10; 26%) (Table 3). However, analysis did reveal an 
association between the number of years in practice and use 
of procedural techniques for hemostasis. Surgeons in prac-
tice longer were more likely to use procedural hemostatic 
techniques compared to surgeons early in their practice 
(RR 3.25, 95% CI: 1.50-7.05) (Table 4). 

Discussion 

Radical cystectomy is often associated with significant 
blood loss and subsequent allogenic blood transfusion.4

Intra-operative blood loss is associated with morbidity and 
mortality.8 Blood products used in surgery increase the trans-
mission risk of hepatitis, human immunodeficiency virus, 
parvovirus B19 and human T-lymphotropic virus type I and 
II.11 Transfusion also increases the risk of allo-immunization, 
hemolytic and allergic reactions and transfusion-related 
acute lung injury.11 Blood transfusions represent significant 
financial burden to the healthcare system and methods to 
reduce its use are warranted. The purpose of this survey 
was to evaluate the opinions and practice patterns regard-

Transfusion during radical cystectomy

CUAJ • May-June 2013 • Volume 7, Issue 5-6 E277

Table 1. Characteristics of survey respondents

Canadian All

Total urologists 27 86

Practice location
Canada 27 (100%) 27 (32%)

USA 0 (0%) 52 (61%)

Europe 0 (0%) 2 (2%)

Central/South America 0 (0%) 2 (2%)

Australia 0 (0%) 1 (1%)

Other 0 (0%) 1 (1%)

Years since training completion
Less than 1 year 2 (7%) 3 (4%)

1–5 years 6 (22%) 25 (29%)

6–10 years 10 (37%) 23 (27%)

11–15 years 3 (11%) 11 (13%)

16–20 years 5 (19%) 12 (14%)

Greater than 20 years 1 (4%) 11 (13%)

Post-residency fellowship
MIS 3 (13%) 8 (11%)

Oncology 23 (100%) 70 (97%)

Other 0 (0%) 2 (3%)

Location of last training (residency/fellowship)
Canada 9 (33%) 11 (13%)

USA 18 (66%) 73 (76%)

Europe 0 (0%) 1 (1%)

No. radical cystectomies each year
1–5 3 (11%) 7 (8%)

6–10 3 (11%) 10 (12%)

11–15 4 (15%) 12 (14%)

16–20 6 (22%) 13 (15%)

21–30 7 (26%) 21 (25%)

31–40 2 (7%) 9 (11%)

41–50 1 (4%) 4 (5%)

>50 1 (4%) 9 (11%)

Table 2. Transfusion triggers of respondents

Estimated proportion of patients requiring transfusion
0% 0 (0%)

1–10% 6 (22%)

11–20% 7 (26%)

21–30% 6 (22%)

31–50% 7 (26%)

>50% 1 (4%)

Transfusion at a specific hemoglobin concentration?
Yes 16 (59%)

No 11 (41%)

Transfusion triggers WITHOUT cardiovascular disease
70 g/L 5 (31%)

80 g/L 9 (56%)

90 g/L 0 (0%)

100 g/L 0 (0%)

Other (e.g., Ht) 2 (13%)

Transfusion triggers WITH cardiovascular disease
70 g/L 1 (6%)

80 g/L 4 (25%)

90 g/L 2 (13%)

100 g/L 8 (50%)

Other (e.g., Ht) 1 (6%)
Ht: hematocrit. 



ing perioperative hemostasis among urologists who perform 
radical cystectomy.

More than half of surgeons reported that they transfuse 
at a specific hemoglobin concentration (trigger), and many 
adjust this trigger depending on the cardiovascular status 
of the patient. Evidence supporting perioperative transfu-
sion triggers is weak.12 However, a systematic review by 
the International Consensus Conference on Transfusion 
Outcomes Group reported that a hemoglobin concentration 
<79 g/L may be an appropriate trigger for transfusion, and a 
hemoglobin concentration >100 g/L likely does not neces-
sitate transfusion.12 Therefore, it seems that current urology 
practice is consistent with the limited available evidence 
and recommendations for transfusion triggers. 

Surgeons frequently reported using topical hemostatic 
agents, with 88% using at least one agent. These agents 
support or induce localized clot formation and have been 
shown to be effective in animal trials.13 Beneficial effects 
have also been suggested from human cohort studies; how-
ever, the evidence supporting routine use is lacking and a 
quantitative benefit (e.g., reducing risk of blood transfusion) 

has yet to be defined.13 Urologists who performed more than 
40 radical cystectomies yearly were less likely to report using 
topical hemostatic agents. The reason for this association is 
unknown, but it may be attributed to individual surgical skill 
and familiarity with the procedure resulting in reduced blood 
loss, and therefore, decreased reliance on topical agents. 
Conversely, these surgeons may believe topical agents are 
not effective and resort to alternate methods of hemostasis. 

Systemic agents, such as lysine analogues (tranexamic acid 
and aminocaproic acid), desmopressin and recombinant acti-
vated Factor VII are almost never used during radical cystec-
tomy. Lysine analogues prevent fibrinolysis by competitively 
inhibiting the conversion of plasminogen to plasmin; desmo-
pressin stimulates the release of von Willebrand factor, and 
exogenous Factor VII promotes coagulation in the presence of 
tissue factor.9 A meta-analysis of over 252 randomized con-
trolled trials of lysine analogues, 173 of which were cardiac, 
and 53 orthopedic, has illustrated a clear clinical benefit in 
surgical blood loss.9 In addition, a recent randomized con-
trolled trial of tranexamic acid during radical prostatectomy 
revealed a 38% relative reduction in blood transfusion with 
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Table 3. Estimated proportion of cases when topical, systemic and procedural hemostatic methods were used

Topical hemostatic agents

Oxidized cellulose 
polymer (Surgicel)

Absorbable gelatin 
sponge (Gelfoam)

Gelatin and thrombin 
matrix (Floseal)

Thrombin and 
fibrinogen (Tisseel)

Other

0% 2 (8%) 15 (58%) 17 (65%) 23 (88%) 24 (92%)

1–4% 6 (23%) 6 (23%) 7 (27%) 1 (4%) 0 (0%)

5–10% 7 (27%) 3 (12%) 0 (0%) 1 (4%) 1 (4%)

11–20% 4 (15%) 1 (4%) 2 (8%) 0 (0%) 0 (0%)

21–50% 2 (8%) 0 (0%) 0 (0%) 0 (0%) 1 (4%)

>50% 5 (19%) 1 (4%) 0 (0%) 1 (4%) 0 (0%)

Systemic hemostatic agents

Factor VII (Novoseven)
Aminocaproic acid 

(Amicar)
Tranexamic acid 
(Cyklokapron)

Desmopressin (DDVAP) Other

0% 25 (96%) 26 (100%) 23 (88%) 23 (88%) 26 (100%)

1–4% 1 (4%) 0 (0%) 2 (8%) 3 (12%) 0 (0%)

5–10% 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

11–20% 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

21–50% 0 (0%) 0 (0%) 1 (4%) 0 (0%) 0 (0%)

>50% 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Procedural techniques

Autologous blood 
recovery (CellSaver)

Autologous blood 
banking

Acute normovolemic 
hemodilution

0% 18 (69%) 22 (85%) 16 (62%)

1–4% 4 (15%) 3 (12%) 3 (12%)

5–10% 1 (4%) 1 (4%) 2 (8%)

11–20% 0 (0%) 0 (0%) 1 (4%)

21–50% 0 (0%) 0 (0%) 3 (12%)

>50% 3 (12%) 0 (0%) 1 (4%)
Oxidized cellulose polymer: Surgicel, Ethicon Inc., Somerville, NJ; Absorbable gelatin sponge: Gelfoam, Pfizer, New York, NY; Gelatin and thrombin matrix: Floseal, Baxter Healthcare Cor-
poration, Hayward, CA; Thrombin and fibrinogen: Tisseel, Baxter Healthcare Corporation, Hayward, CA; Factor VII: Novoseven, Novo Nordisk Inc., Princeton, NJ; Aminocaproic acid: Amicar, 
Xanodyne Pharmaceuticals, Inc., Newport, KY; Tranexamic acid: Cyclokapron, Pfizer, New York, NY; Desmopressin: DDAVP, Ferring Pharmaceuticals Ltd., West Drayton, United Kingdom; 
Autologous blood recovery: CellSaver, Haemonetics, US.



no increase in adverse events.14 Interestingly, almost all ran-
domized trials of systemic agents reveal a decrease in blood 
loss and need for transfusion.9 No trials to date have evalu-
ated the benefits and harms of systemic agents during radical 
cystectomy.9 Clearly, further study is required as a significant 
proportion of respondents report they did not use these agents 
because they were unfamiliar with the benefits, side effects 
and methods of use (Table 4).

Use of procedural techniques was infrequent, with less 
than 30% of surgeons ever using acute normovolemic hemo-
dilution, autologous blood banking or autologous blood 
recovery. The evidence supporting these procedural tech-
niques is limited. Acute normovolemic hemodilution is a 
procedure involving preoperative removal of whole blood, 
where intravascular volume is maintained with reduced red 
cell solutions, followed by immediate reinfusion after sur-

gery.7 There is evidence to suggest that it is cost-effective, 
safe and may reduce the need for blood transfusion in both 
radical prostatectomy and radical cystectomy; however, 
many cystectomy patients are ineligible due to preopera-
tive anemia.7,15,16 Autologous blood banking involves blood 
donation prior to surgery, but is time consuming, inconve-
nient to the patient, and has a high discard rate.16,17 Lastly, 
autologous blood recovery (CellSaver) is the reinfusion of 
blood lost during the operation, which is collected, filtered, 
washed, processed and re-transfused, but is controversial 
among urologists due to theoretical risks of cancer dissemi-
nation.16,18 Interestingly, experienced urologists use these 
techniques more commonly than less experienced surgeons. 
The reasons for this association are unknown. Well-designed 
trials of procedural techniques would help determine if they 
should be used routinely during radical cystectomy.
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Table 5. Rationale for not using systemic hemostatic agents

Factor VII (Novoseven)
Aminocaproic acid 

(Amicar)
Tranexamic acid 
(Cyklokapron)

Desmopressin 
(DDVAP)

Expensive 9 (36%) 2 (8%) 2 (9%) 1 (4%)

Lack of literature evidence 5 (20%) 8 (31%) 6 (26%) 5 (22%)

Unfamiliar with method of use 9 (36%) 3 (12%) 7 (30%) 5 (22%)

Not needed 9 (36%) 12 (46%) 14 (61%) 11 (48%)

Not familiar with benefits 8 (32%) 6 (23%) 5 (22%) 8 (35%)

Not familiar with side effects 6 (24%) 5 (19%) 4 (17%) 3 (13%)

Lack of availability 8 (32%) 3 (12%) 3 (13%) 0 (0%)

Side effects outweigh benefits 2 (8%) 5 (19%) 3 (13%) 0 (0%)

Other 1(4%) 0 (0%) 0 (0%) 2 (9%)
Factor VII: Novoseven, Novo Nordisk Inc., Princeton, NJ; Aminocaproic acid: Amicar, Xanodyne Pharmaceuticals, Inc., Newport, KY; Tranexamic acid: Cyclokapron, Pfizer, New York, NY; Des-
mopressin: DDAVP, Ferring Pharmaceuticals Ltd., West Drayton, United Kingdom.

Table 4. Associations between surgeon characteristics and use of topical hemostatic agents, systemic hemostatic agents 
and procedural techniques

Characteristic
Topical Systemic Procedural

RR 95% CI RR 95% CI RR 95% CI

Current practice location
USA (ref) 1.00 N/A 1.00    N/A 1.00    N/A

Canada 1.11 0.98–1.27 2.45 0.72–8.36 1.36 0.83–2.24

Number of years since training
<5 years (ref)  1.00* N/A 1.00 N/A    1.00** N/A

6–10 years 0.99 0.88–1.11 1.00 0.25–4.00 1.82 0.76–4.39

11–15 years 0.85 0.64–1.13 N/A N/A 1.97 0.76–5.12

16–20 years 0.78 0.56–1.09 0.58 0.07–4.69 3.25 1.50–7.05

>20 years 0.75 0.52–1.09 0.64 0.08–5.08 3.47 1.61–7.47

Location of last training
USA (ref) 1.00 N/A 1.00 N/A 1.00 N/A

Canada 1.01 0.81–1.26 2.06 0.49–8.56 0.94 0.44–2.05

Number of cystectomies performed yearly
<20 (ref)  1.00* N/A 1.00 N/A 1.00 N/A

21–40 0.96 0.82–1.09 0.20 0.03–1.50 1.20 0.72–1.99

41+ 0.61 0.38–0.99 0.49 0.07–3.59 0.96 0.45–2.07
*Mantel-Haenszel extension test for trend p < 0.01; **p < 0.001.
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There are several potential limitations to this study. Most 
respondents were from North America; therefore, the results 
may not reflect surgeon opinions in other geographic areas. 
Outside of Canada, respondent bias is possible as only 86 
of 688 SUO surgeons completed the survey. However, it 
is impossible to determine a true response rate since the 
proportion of members emailed who fit the inclusion crite-
ria (perform radical cystectomy), or who have active email 
addresses, is unknown. Furthermore, opinions of SUO mem-
bers may not be generalizable to the greater urology com-
munity. Surgeons who perform laparoscopic/robotic cys-
tectomy, where blood loss is less, may have been included 
in the survey.19 Unfortunately, this information was not 
collected to allow stratification. Lastly, the use of devices, 
such as staplers and electrosurgical vessel sealing, has been 
shown to reduce blood loss, but were not addressed in this 
survey.13,20

Conclusion 

Radical cystectomy patients commonly require blood trans-
fusion despite meticulous surgical technique. From this sur-
vey, we have a better understanding of urologists’ opinions 
and practices to prevent blood loss during cystectomy. Many 
surgeons use topical hemostatic agents, but few employ 
systemic agents or procedural techniques. Overall, there is 
limited evidence and no best-practice guideline to prevent 
blood loss. Future trials are necessary to better define and 
hopefully identify safe and effective approaches to blood 
conservation.
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