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Abstract: Background: Radical cystectomy as a crucial treatment approach for high-grade bladder cancer is often asso-
ciated with substantial blood loss and a frequent necessity for blood transfusion. Investigating the correlation
between perioperative blood transfusion and surgical outcomes is an area of contention. We aimed to examine
the relationship between blood transfusion timing and mortality in patients undergoing radical cystectomy.
Materials and methods The clinical records of 274 patients who underwent radical cystectomy at Modarres 
Hospital in Tehran, Iran, during 2011-2021 were reviewed. Among them, 191 patients received perioperative 
blood transfusions. The 90-day mortality rate was compared between these groups, and the association be-
tween transfusion timing and mortality was assessed.
Results: The 90-day mortality rate was 14% in the blood recipient group and 11% in the non-transfusion group. 
However, no statistically significant relationship was observed between blood transfusion and 90-day mortal-
ity (P=0.4). The most prevalent timeframe for blood transfusion was before and during surgery. Mortality was 
highest in the group receiving blood before and during the operation, with a rate of 18%. Nevertheless, no statis-
tically significant association was found between transfusion timing and mortality (P=0.346). When comparing 
the Charlson Comorbidity index (CCI) between the two groups, significantly higher CCI levels were observed in 
the blood recipient group (P=0.003).
Conclusion: In our retrospective review, no significant relationship was identified between blood transfusion, 
its timing, surgical outcomes, and 90-day mortality. 
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1. Introduction

Bladder cancer is the fourth most common cancer in men

and the eighth most prevalent cancer in women. It accounts

for approximately 4% of all malignancies and is 2.7 times

more frequent in men than in women. Occupational expo-

sure to carcinogens, smoking, chronic use of painkillers, and

chronic inflammation of the bladder are among the known
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risk factors (1).

About 70-80% of bladder tumors do not invade the muscu-

lar wall of the bladder and can be effectively treated with

transurethral resection of bladder tumor (TURBT) plus in-

travesical immunotherapy. However, in muscle invasive tu-

mors, radical cystectomy is the standard treatment option

(2).

Radical cystectomy (RC) is a high demanding surgery for

both patients and surgeons with potential for multiple com-

plications. Also, due to the rich vascular supply of pelvic or-

gans, it has high propensity for blood loss and in need for

multiple transfusions during and after surgery.

Additionally, since most of these patients have hematuria be-
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fore surgery or have undergone neoadjuvant chemotherapy,

the hemoglobulin level is already plummeted, making them

more susceptible to complications induced by blood loss

(3,4). Although modifications in surgical procedures have

been introduced over the years, RC is still among the most

morbid urological procedures (5,6).

Blood transfusion alone has been mentioned in multiple

studies as a risk factor for postoperative complications in

multiple patients with urological cancer (7-11). Given the

limited number of studies conducted on this subject in our

country, we reviewed our database to explore the relation-

ship between blood transfusion timing and mortality in pa-

tients with bladder cancer undergoing radical cystectomy.

2. Materials & Methods

A retrospective review of patients with bladder cancer

who underwent radical cystectomy at Modarres Hospital in

Tehran/ Iran, between 2011 and 2021 was conducted. Our

Ethics Committee approved the protocol of the study (code:

IR.SBMU.MSP.REC.1400.780). 276 records were included in

the final analysis. The clinical and pathological variables in-

cluding age, sex, body mass index, pre-surgical hemoglobin

levels, presence of diabetes, smoking status, tumor stage and

lymph node status of our study participants were recorded

and analyzed.

Tumor grade and histological type were not individually re-

ported or analyzed as most patients experiencing cystectomy

present with high-grade urothelial carcinoma. Blood trans-

fusion (BT) was defined as the administration of packed red

blood cells (PC) during surgery (intraoperative BT) or during

hospitalization after the surgery (postoperative BT). Patients

who received neoadjuvant chemotherapy were excluded

due to the potential confounding effect of chemotherapy-

induced anemia.

2.1. Data Analysis

Statistical analysis was performed using Chi-square test to

evaluate the relationship between clinical and pathological

variables with disease outcomes. A P<0.05 was considered

statistically significant. SPSS software, version 22, was used

for all analyses.

3. Results

We included 274 participants, consisting of 229 men with a

mean age of 67 years and 45 women with a mean age of 72

years. Among the participants, 191 individuals had received

packed red blood cells at various time points before, dur-

ing, or after surgery, whilst 83 individuals did not. Among

those who received blood, 157 (82%) were men and 34 (18%)

were women. In the group without transfusion, there were

72 (87%) men and 11 (13%) women. No significant difference

in sex distribution was observed between the two groups

(P>0.05, Table 1).

Fifty-seven patients had metastases (21%), with 44 cases in

men and 13 cases in women. Among the group receiving

PC, 38 cases (20%) had metastasis, while in the group with-

out transfusion, 19 cases (23%) had metastasis. Although the

numerical prevalence of metastasis was slightly higher in the

group without transfusion, there was no statistically signif-

icant relationship between blood transfusion and the pres-

ence of metastasis (P=0.5).

In total, there were 36 mortalities within the first 90 days

after surgery (13%). In the group receiving blood, there

were 27 mortalities (14%), compared to 9 (11%) in the non-

transfusion group. However, there was no statistically signif-

icant relationship between blood transfusion and the 90-day

mortality rate (P=0.4).

Regarding tumor stage, T2 was the most common stage in

both PC recipient (47%) and non-recipient group (37%). No

statistically significant difference was found between the two

groups in terms of mortality across different stages of the dis-

ease (P>0.05, Table 2).

Analyzing the timing of transfusion in the PC recipient

group revealed that 15% of individuals received blood before

surgery, 28% during surgery, 45% before and during surgery,

and 12% after surgery. The most common timing for trans-

fusion was before and during surgery. The group receiv-

ing blood before and during surgery had the highest mor-

tality rate with 16 cases (18%), followed by the pre-operative

group with 4 cases (14%), and the intra-operative group with

6 cases (11%). No significant relationship was observed be-

tween the timing of blood transfusion and the mortality rate

in the transfusion group (P=0.3) (Table 3).

Regarding the correlation between mortality and the pres-

ence of metastasis, there were 13 mortality cases (23%) in the

metastatic group and 23 mortality cases (11%) in the non-

metastatic group. The presence of metastasis was associated

with a significant increase in 90-day mortality in the overall

population (P=0.015). Additionally, in the transfusion recipi-

ent group, the mortality rate was 26% in the metastatic cases

and 11% in the non-metastatic group, indicating a signifi-

cant relationship between metastasis and increased mortal-

ity (P=0.016).

In terms of the overall prevalence of postoperative com-

plications, 94 complications (34%) were reported, with 70

(37%) in the blood recipient group and 24 (29%) in the non-

transfusion group. There was no statistically significant dif-

ference between the two groups in terms of complications

(P>0.05). The most common types of postoperative com-

plications were ileus and intestinal obstruction (10%), fol-

lowed by wound infection (8%), acute kidney injury (7%),

urinary infection and deep vein thrombosis (6%). While the

prevalence of wound infection, urinary infection, acute kid-
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Table 1: General characteristics of the population based on blood transfusion

Group Subgroup Number (%)
Total blood recipient 191 (69.7%)

No transfusion 83 (30.3%)
Gender Total Male 229 (83.6%)

Female 45 (16.4%)
blood recipient Male 157 (82.2%)

Female 34 (17.8%)
No transfusion Male 72 (86.7%)

Female 11 (13.3%)
Metastasis Total 57 (20.8%)

blood recipient 38 (19.89%)
No transfusion 19 (22.89%)

Death Total 36 (13.13%)
blood recipient 27 (14.13%)
No transfusion 9 (10.84%)

Table 2: Prevalence of tumor stages and mortality rates in each stage in relation to blood transfusion

Stage Number (%) Mortality (%)
Total T1 55 (20.07%) 2 (3.63%)

T2 121 (44.16%) 14 (11.57%)
T3 73 (26.64%) 16 (21.91%)
T4 25 (9.12%) 4 (16%)

Blood recipient T1 33 (17.27%) 1 (3.03%)
T2 90 (47.12%) 11 (12.22%)
T3 52 (27.22%) 11 (21.15%)
T4 16 (8.37%) 4 (25%)

No transfusion T1 22 (26.5%) 1 (4.54%)
T2 31 (37.34%) 3 (9.67%)
T3 21 (25.3%) 5 (23.8%)
T4 9 (10.84%) 0

Table 3: Frequency of blood transfusion in relation to timing and its association with mortality

Number (%) Mortality (%)
Before the operation 29 (15.2%) 4 (13.79%)
During the operation 53 (27.7%) 6 (11.32%)
Before and during the operation 87 (45.5%) 16 (18.39%)
Post operation 22 (11.5%) 1 (4.54%)

ney injury, and deep vein thrombosis was higher in the non-

transfusion group, and the prevalence of ileus and intestinal

obstruction was higher in the blood-recipient group, there

was no significant difference between the two groups in any

of those complications (P>0.05) (Table 4).

In terms of the type of urinary diversion, uretero-cutaneous

diversion was the most common type (61%), while ortho-

topic diversion was the least common (8%). There was no

significant difference in the prevalence of diversion types be-

tween the blood recipient and non-recipient groups.

When comparing the Charlson Comorbidity Index (CCI) be-

tween the two groups, the CCI level was significantly higher

in the blood recipient group (P=0.003). However, when com-

paring the average CCI in the blood recipient group, although

patients who experienced mortality within 90 days after the

operation had a higher CCI, this difference was not statisti-

cally significant (P=0.079). Among metastatic cases, metas-

tasis to lymph nodes was the most prevalent (60%), followed

by lung metastasis (30%). There was no significant difference

in the prevalence of metastatic sites between the blood recip-

ient and non-recipient groups.

4. Discussion

Radical cystectomy (RC) is recommended for NMIBC pa-

tients with high-risk features and for patients with muscle-

invasive bladder cancer. Blood transfusion is often required

during RC surgeries, and the relationship between preopera-
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Table 4: Frequency of postoperative complications

Type of complication Group Number
General complications Overall frequency 94 (34.3%)

Blood recipient 70 (36.64%)
No transfusion 24 (28.91%)

Wound infection Overall frequency 23 (8.39%)
Blood recipient 14 (7.32%)
No transfusion 9 (10.84%)

UTI Overall frequency 16 (5.83%)
Blood recipient 11 (5.75%)
No transfusion 5 (6.02%)

AKI and kidney Overall frequency 19 (6.93%)
Blood recipient 13 (6.8%)
No transfusion 6 (7.22%)

DVT Overall frequency 16 (5.83%)
Blood recipient 9 (4.71%)
No transfusion 7 (8.43%)

Intestinal obstruction and ileus Overall frequency 27 (9.85%)
Blood recipient 21 (10.99%)
No transfusion 6 (7.22%)

tive blood transfusion (PBT) and outcomes has been studied

in various surgeries, yielding conflicting results.

In our retrospective review of patients’ records, we did not

find any relationship between the timing of blood transfu-

sion and the 90-day mortality rate. In the comparison of

Charlson Comorbidity Index (CCI) between the two groups,

the CCI level of the blood recipient group was significantly

higher than the non-recipient group (P=0.003). This was

no surprise since the more complicated the patient before

surgery, there was greater chance of anemia and need for

blood products.

Non-association of transfusion of blood products with sur-

vival and oncological outcomes has been shown in multiple

studies. Diamantopoulos et al. (7) investigated the effect

of postoperative allogeneic blood transfusion on oncological

outcomes after radical cystectomy for bladder cancer. The

study found no association between blood transfusion and

recurrence-free survival, overall survival, or cancer-specific

survival. Adjusting for baseline differences in patient charac-

teristics did not show any adverse effect of blood transfusion

on oncological outcomes. In another study by Lee et al. (8)

the prognostic effect of postoperative blood transfusion on

the survival of patients with urothelial carcinoma of the blad-

der treated with radical cystectomy was analyzed. Indepen-

dent risk factors for overall mortality included female gen-

der, lower hemoglobin level before surgery, blood loss esti-

mate exceeding 800 ml, and the performance of neoadjuvant

chemotherapy. Although univariate analysis showed an as-

sociation between receiving preoperative blood transfusion

and increased overall mortality, multivariate analysis did not

confirm this relationship.

Conversely, some studies have reported a positive correlation

between the timing of blood transfusion with bladder cancer

mortality and recurrence (9,10). It is worth mentioning that

in these studies, only pre- and intraoperative blood trans-

fusion was associated with cancer recurrence and mortality

while post-operative transfusion did not. Juan Gómez Rivas

et al. (11) also reported that pre- and intra-operative transfu-

sion is associated with increased infectious complications.

The results of these studies have provided conflicting results

mostly due to the heterogenous patient population and ret-

rospective design of the studies. Despite our previous no-

tion that patients with the need for blood products are de-

facto poor-risk patients, our results did not provide the ex-

pected results. Possibly our lack of association is partly due

to the preponderance of the uretero-cutaneous type of diver-

sion since most of the complications of RC patients originate

from intestinal origin.

We did evaluate the mortality rates in different stages of the

disease and the highest mortality in the overall population

was observed in T3 stage (22%), followed by T2 (12%). In

the blood transfusion and non-transfusion group the high-

est mortality rate was again observed in T3 patients (21%

for the former and 24 % for the latter). However, no statis-

tically significant difference was found in terms of mortality

among disease stages between the blood recipient and non-

recipient groups (P>0.05).

The drawback of our study is its retrospective design with

limitations inherent to it. The preponderance of T2 stage and

uretero-cutaneous diversion in our group of patients could

create bias in study results.
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5. Conclusion

Timing of blood transfusion in RC patients did not show any

correlation with 90-day mortality and post-operative compli-

cations. This could imply that other factors inherent to the

nature of the bladder cancer and surgical details during cys-

tectomy and diversion have defining role in patients’ mortal-

ity and complication rate.
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