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Introduction and Objective: Radical cystectomy (RC) with pelvic lymph node dissection 
is the standard treatment for muscle invasive bladder cancer and the oncologic outcomes 
following it are directly related to disease pathology and surgical technique. Therefore, 
we sought to analyze these features in a cohort from a Brazilian tertiary oncologic center 
and try to identify those who could negatively impact on the disease control.
Patients and Methods: We identified 128 patients submitted to radical cystectomy, for 
bladder cancer treatment, from January 2009 to July 2012 in one oncology tertiary 
referral public center (Mario Penna Institute, Belo Horizonte, Brazil). We retrospectively 
analyzed the findings obtained from their pathologic report and assessed the compli-
cations within 30 days of surgery.
Results: We showed similar pathologic and surgical findings compared to other large 
series from the literature, however our patients presented with a slightly higher rate of 
pT4 disease. Positive surgical margins were found in 2/128 patients (1.5%). The me-
dium number of lymph nodes dissected were 15. Major complications (Clavien 3 to 5) 
within 30 days of cystectomy occurred in 33/128 (25.7%) patients.
Conclusions: In the management of invasive bladder cancer, efforts should focus on 
proper disease diagnosis and staging, and, thereafter, correct treatment based on pa-
thologic findings. Furthermore, extended LND should be performed in all patients with 
RC indication. A critical analysis of our complications in a future study will help us to 
identify and modify some of the factors associated with surgical morbidity.
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InTRODuCTIOn

Radical cystectomy (RC) with pelvic lym-
ph node dissection is the standard treatment for 
muscle invasive bladder cancer and a curati-
ve procedure for patients with organ confined 
and some with extravesical and node positive 
disease (1, 2). This surgical approach also pro-

vides proper disease staging based on specimen 
pathology and, thereafter, adjuvant treatment 
strategies when indicated.

Oncologic outcomes after RC are highly as-
sociated with pathologic features of the disease and 
surgical technique factors. Among them, extravesi-
cal disease and lymph node involvement are related 
to decreased overall and recurrence-free survival 
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(2-4). Furthermore, these oncologic outcomes 
are also determined by the operative technique, 
what plays an important role in the disease con-
trol (5, 6).

The pelvic lymphadenectomy (LND) is not 
standardized among surgeons and institutions and 
its extension has been shown to be a determinant 
factor for improving progression-free and overall 
survival in patients with invasive bladder cancer 
submitted to RC (7). Another important point in the 
management of this disease is the reconstruction 
of the urinary tract and different urinary diver-
sions have been described, however none of them 
showed superiority compared to others in terms 
of complications and quality of life in prospective 
randomized trials.

Together with the fact that muscle-invasive 
bladder cancer predominantly affects an elderly 
population, RC with pelvic LND is a major opera-
tive procedure and, therefore, is associated with an 
important rate of complications (8-10). The surgical 
morbidity impacts on hospital costs and patients 
survival.

Although extensively studied in different 
populations worldwide (1-5), bladder cancer infor-
mation from Brazilian patients is lacking. There-
fore, we sought to analyze the data from a cohort 
submitted to RC with LND for bladder cancer tre-
atment in a Brazilian tertiary referral center and, 
using surgical, pathologic and morbidity parame-
ters, compare it to the largest series from the medi-
cal literature.

MATERIALs AnD METhODs

Patients
We identified 128 patients submitted to ra-

dical cystectomy from January 2009 to July 2012 
in one oncology tertiary referral public center (Ma-
rio Penna Institute, Belo Horizonte, Brazil). In all 
of the cases the reason for cystectomy was bladder 
cancer, either invasive or non-invasive disease.

Surgical intervention
All the patients included in the study were 

submitted to open radical cystectomy by 8 expe-
rienced urologic surgeons with over 5-years prior 
experience in urology oncologic surgeries.

Patients underwent a standard surgical 
procedure, including a meticulous pelvic lympha-
denectomy (LND) with en bloc RC and urinary di-
version. Men were submitted to prostate removal 
and women to hysterectomy, resection of anterior 
vaginal wall and bilateral salpingo-oophorectomy 
if those organs were present. The extent of the LND 
was based on surgeon’s judgment. After RC with 
pelvic LND, urinary diversion was performed based 
on preoperative and intraoperative assessments and 
previous patient discussion. There were not speci-
fic criteria for choosing the type of diversion, this 
choice was made by the surgeon and patients after 
discussing the risks and benefits of each type of 
diversion on each individual situation.

All the pathologic specimens were analyzed 
from the same pathologist with more than 10 years 
of pathology oncology experience.

Demographic and pathologic data
Pathologic and demographic characteristics 

of the patient’s population were collected retros-
pectively from electronic medical records.

Cystectomy and lymph node specimens 
were evaluated according to the standard patholo-
gy protocol. Pathologic data included tumor stage 
and grade. AJCC TNM classification (11) was used 
for pathologic staging and the WHO classification 
(12) from 2004 for histological typing and grading.

Post-operative complications
Complications within 30 days of surgical 

resection were graded using the modified Clavien 
classification system (13). Grade 1 and 2 complica-
tions were defined as minor, and grade 3 to 5 com-
plications were defined as major. Regular corres-
pondence with patients and their physician ensured 
that treatment received outside of our institution 
was accounted for in the database.

REsuLTs

The majority of the patients submitted to 
cystectomy in our institution were men with a me-
dian age of 67 years, ranging from 36 to 86 years 
and more than 90% of them presented with inva-
sive disease in the specimen pathology; 47% with 
pT3-pT4 disease and 16% with pT4 tumors. Positive 
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surgical margins were only present in 2/128 (1.5%) 
patients. In one of them the bladder adenocarci-
noma invaded the rectal wall and in the other the 
high grade transitional cell carcinoma infiltrated 
the ileus and abdominal wall (Table-1).

Based on pre operatory histology, RC was 
performed because of muscular invasive disease 
(pT2) in most part of the cases and in 34/128 
(26%) of the patients the reason for RC with LND 
was multiple T1 recurrence or impossibility to 
approach the lesion with transurethral resection. 
Transitional cell carcinoma was the pre cystec-
tomy histology subtype in 117/128 (92%), squa-
mous cell carcinoma in 7/128 (5%) and adeno-
carcinoma in 3/128 (3%) patients (Table-2). 

Ileal conduit was the choice of diversion 
in 97/128  (75%) of the cases and orthotopic ne-
obladder and ureterocutaneostomy was the di-
version performed in 15/128 (12%) patients each 
(Table-3). Transitional cell carcinoma was the 
histologic diagnosis in the cystectomy specimen 
in 117/128 patients (92%) (Table-4).

Regarding N stage, we found a 22% rate 
of node invasion and 86% of the patients had 10 
or more nodes removed, with a median number 
of 15 (Table-5). 

Median length of stay (LOS) was 10 days 
and 21/128 (16%) patients had to be re-hospi-
talized within 30 days of surgery (Table-6). The 

Table 1 – Demographic, neoadjuvant chemotherapy and post 
operatory pathologic data, reported as absolute numbers 
for gender and age in years, frequency and relative number 
(%) for the other variables.

Male 102 (80%)

Age (range) 67 (36-86)

Neoadjuvant chemotherapy 2 (1.5%)

pathologic T stage

T0 4 (3%)

T1 8 (6%)

T2 55 (43%)

T3 40 (31%)

T4 21 (16%)

pathologic n stage 

N0 99 (78%)

N1 4 (3%)

N2 24 (18%)

N3 1 (1%)

Positive margins 2 (1.5%)

Table 2 – pre operatory biopsy.

pT stage 128 (100%)

pT1 34 (26%)

pT2 84 (65%)

Squamous cell carcinoma 7 (5%)

Adenocarcinoma 3 (2%)

Data reported as frequency and relative number (%)

Table 3 – urinary diversion.

Urinary Diversion 128 (100%)

Ileal conduit 97 (75%)

Orthotopic neobladder 15 (12%)

Ureterocutaneostomy 15 (12%)

Ureterosigmoidostomy 1 (1%)

Data reported as frequency and relative number (%)

Table 4 – post operative histologic subtype.

Patients submitted to RC 128 (100%)

Transitional cell carcinoma 117 (92%)

Adenocarcinoma 4 (3%)

Squamous cell carcinoma 7 (5%)

Data reported as frequency and relative number (%)

Table 5 – node status and number of nodes removed.

Node Status 128 (100%)

Negative 97 (76%)

Positive 31 (24%)

Nodes removed

Median 15

10 or more nodes removed 110 (86%)

Data reported as frequency and relative number (%)
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most common cause was urinary infection, res-
ponsible for 13/128 (81%) events. Other reasons 
were dehydration, upper gastrointestinal blee-
ding, evisceration, deep venous thrombosis, pain 
requiring venous analgesics, acute renal failure, 
pelvic abscess.

Major complications (Clavien-dindo 3 
to 5) within 30 days of cystectomy occurred in 
33/128 (25.7%) patients (Table-6). Eight patients 
had complications classified as Clavien-dindo 
grade 3. In detail, the cause of re-intervention 
was evisceration in 4/8 (50%), pelvic abscess in 
2/8 (25%), lymphocele 1/8 (12.5%) and ileal con-
duit ischemia in 1/8 (12.5%) patient. Among the 
14/128 (11%) patients with Clavien-Dindo gra-
de 4 complications, urinary, abdominal and pul-
monary sepsis was the causes for intensive care 
unit (ICU) admission in 12/14 (86%) patients. The 
other 2/14 (14%) patients were admitted in the 
ICU due to myocardial infarction and hemody-
namic instability with undefined cause. Re ope-
ration was needed in 8/14 (57%) of these patients 
and the reasons were perforated gastric ulcer 1/8 
(12.5%), pyonephrosis 1/8 (12.5%), abdominal 

abscess 1/8 (12.5%), evisceration in 2/8 (25%) and 
anastomosis ileal fistula in 3/8 (37.5%) patients.

 Grade 5 Clavien-Dindo complications oc-
curred in 11/128 (8.5%) patients. The cause of 
death in these patients were abdominal abscess 
in 1/11 (9%), ureteroileal fistula in 1/11 (9%), me-
senteric ischemia in 1/11 (9%), intestinal hernia 
1/11 (9%), pulmonary sepsis in 1/11 (9%), urina-
ry sepsis in 2/11 (18%), severe inflammatory res-
ponse syndrome in 2/11 (18%) and cardiac events 
in 2/11 (18%) patients.

DIsCussIOn

Due to durable local control, long term, 
recurrence-free and bladder cancer specific sur-
vival there is a consensus that RC with lymph 
node dissection is the gold standard treatment 
for invasive bladder cancer. In a large series with 
1054 patients, Stein et al. showed recurrence-
-free and overall survival at 5 years of 68% and 
66%, respectively, for all patients (1), regardless 
of cancer stage. Other smaller series reported si-
milar rates (2-4) and all of them showed that RC 
outcomes are overwhelmingly associated with 
the pathology, and tumor stage and lymph node 
status are the most important predictors for ou-
tcome (14-16). The differences in survival and 
recurrence rates were observed when bladder 
confined was compared to extravesical tumors, 
and intravesical muscle invasive masses showed 
equivalent outcomes to noninvasive ones for pa-
tients submitted to RC (1-4).

Our results show a similar rate of positive 
resected lymph nodes compared to cohorts from 
Europe (2), United States (1, 4, 17) and from a 
multicentric study with patients from Canadian 
and American centers (3). Furthermore, the rate 
of patients with pT3-pT4 disease reported in our 
current series is similar to the ones observed in 
the cited studies. However, if we only consider 
the patients classified as pT4 and compare to the 
contemporary cohort from Bochner et al. (17), we 
observe a higher percentage of patients in this 
pT stage in our cohort. Nevertheless, when we 
analyze histologic subtype, we show similar rates 
of transitional cell carcinoma and other bladder 
cancer subtypes.

Table 6 – Distribution and detailed description of length of 
stay, operative time, perioperative deaths, re-hospitalization 
and 30-day complications. Data reported as frequency and 
relative number (%) when applied.

Median operative time 240 min

Median length of stay 10 days

Perioperative death 0

Re-hospitalization 21 (16%)

Patients with major complications 
(Grade ≥3), n (%)

33 (25.7%)

highest grade of complications, n (%)

Grade 1 59 (46.1%)

Grade 2 36 (28.1%)

Grade 3 8 (6.2%)

Grade 4 14 (11%)

Grade 5 11 (8.5%)

Major complications (Grade ≥3, n) (%) 33 (25.7%)
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Together with pathological features, sur-
gical variables play an important role in bladder 
cancer outcomes and it has been shown in the 
SWOG-Intergroup study. In this cohort, Herr et 
al. (5) found substantial differences in cystectomy 
operative technique and patients achieved better 
oncological and survival outcomes when operated 
by urologic oncologists. Furthermore, they showed 
that surgical margins and number of nodes dissec-
ted were independent predictors of local recurrence 
and survival (5). Indeed, positive surgical margins 
increase the metastatic progression risk and adver-
sely affect cancer-specific survival (18). We obser-
ved positive margins in less than 2% of our cases, 
finding that is in accordance with the ones from 
other series (5, 19) and in part reflects the surgical 
expertise of the surgeons from our institution.

Although the number of pelvic nodes va-
ries widely between individuals (20) it is associated 
to the extent of the lymph node dissection among 
experienced surgeons (21). Knowing that, the 
SWOG researchers analyzed the number of lym-
ph nodes dissected and its importance for disease 
control, showing better outcomes for patients with 
more than 10 nodes removed. Also, other series 
measured the extension and quality of the lym-
phadenectomy (LND) by defining a quantity of 
nodes that should be dissected, and this minimum 
number ranged from 10 to 16 (15, 22-24). In our 
cohort, we report a 86% rate of 10 or more and 
a median of 15 nodes removed, acceptable num-
bers when we take into account the cutoff number 
from the SWOG group (5).

The boundaries of extensive LND for blad-
der cancer include the ones from the limited LND 
and the cephalad dissection extended to the cros-
sing of the ureters with common iliac arteries and 
tissue along the lateral and medial portion of inter-
nal vessels (25). This LDN approach was important 
for increasing the survival in node positive and 
negative patient groups. In the Stein et al. series, 
despite cancer node involvement, 31% and 23% of 
the patients were alive 5 and 10 years after RC with 
extensive LND, respectively. For patients with node 
negative disease, it also showed a positive effect on 
survival, suggesting a role in removing occult mi-
croscopic metastasis (15, 26, 27). Furthermore, in 
a retrospective study comparing limited to exten-

ded LND, the second approach was responsible for 
increased overall and recurrence-free survival (7). 
Therefore, since higher lymph node yield impacts 
positively in overall and disease-specific survival 
(6, 28), efforts must be made to its widespread 
adoption in our and other centers worldwide.

Another important step in the surgical 
management of invasive bladder cancer is the re-
construction of the urinary tract either with ortho-
topic or heterotopic, continent or incontinent uri-
nary diversions. The surgical morbidity following 
them is significant (29) and has not been asso-
ciated with the type of diversion (30). Orthotopic 
neobladder provides the patient with the potential 
for normal voiding function and continence toge-
ther with superior cosmetic appearance compared 
to heterotopic conduits. Nevertheless, randomized 
prospective trials using appropriate quality of life 
instruments to compare the different types of di-
versions are lacking. In our institution, the ileal 
conduit was used in the vast majority of the cases 
and its choice was driven by patient option and 
surgeon experience.

Prior series reported early complications, 
defined as the ones affecting patients within 30 
days of surgery, and their rate ranged from 20-
57% (10). In a study from our colleagues from São 
Paulo, Brazil, Meller et al. (8) showed a rate of 
immediate and late complications of 19% and the 
group from the University of Michigan (9), in a 
study with 2.538 patients, reported at least 1 com-
plication in 774 (30.5%) patients. A common cha-
racteristic of these cited studies and others from 
the literature is the lack of a formal complication 
reporting system. Without this, it is difficult to 
compare data from different studies and the mor-
bidity of the procedure may be underestimated. 
Therefore, we report our complications with a well 
defined and accepted reporting method, the Cla-
vien-Dindo classification (13).

Compared to a large series with 1142 pa-
tients from Shabsig et al. (10), we found a higher 
rate of major complications, defined as Clavien-
-Dindo grade ≥3 within 30 days. In a multivaria-
ble analysis from this same series (10), it has been 
shown that advanced age, prior abdominal/pelvic 
surgery, blood loss and ASA score >2 were signi-
ficant predictors for complications. In our cohort, 
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different types of complications were observed 
and identifying the factors that are associated 
with them should be the aim of a future study. 
This will help us improve our institution quality 
of care and will also be important for proper pa-
tient counseling.

This is a retrospective descriptive analysis 
of the surgical and pathologic outcomes from a 
contemporary Brazilian cohort submitted to RC 
and pelvic LND. The short follow-up did not allow 
us to make a meaningful oncologic and survival 
analysis of our data, and we believe this is the 
greatest limitation of our study.

COnCLusIOns

Survival and oncologic outcomes follo-
wing RC are associated with pathologic stage and 
surgical variables. Therefore, efforts should fo-
cus on proper disease diagnosis and staging, and, 
thereafter, correct treatment based on pathologic 
findings. Furthermore, extended LND should be 
performed in all patients with RC indication. A 
critical analysis of our complications and their 
correlation with patient’s characteristics, pre, per 
and post-operative management plans will help us 
to identify and modify some of factors associated 
with surgical morbidity. This should be the aim of 
a future study in our institution.
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