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Abstract Objective: To determine if significant differences exist in the periopera-
tive outcomes of patients aged >75 years treated with radical cystectomy (RC) com-
pared to younger patients, as RC is frequently not offered to ‘elderly’ patients with
bladder cancer because of supposed increased risks of complications.

Patients and methods: We retrospectively analysed prospectively collected data of
all patients that underwent RC in our centre from May 2013 to June 2015. In all, 81
consecutive RCs were identified and included in our study. Patients were divided
into two age groups: Group A, aged <75 years (51 patients) and Group B, aged
�75 years (30). Co-morbidities and perioperative outcomes were compared between
the groups. Fisher’s exact test was used for statistical analysis.

Results: In 68 patients RC was performed laparoscopically and the remaining 13
patients underwent open RC. The mean (range) age was 70.7 (36–85) years. There
were 37 patients with muscle-invasive disease and 42 had non-muscle-invasive dis-
ease. The median hospital stay was not significantly different between the two age
groups (10 vs 11 days). There was no significant difference in the preoperative Charl-
son co-morbidity index. The 30-day mortality rate was 4% for those aged <75 years
and 6.6% for those aged �75 years, with overall perioperative complication rates of
57% vs 66%, respectively. Most complications were minor (Clavien–Dindo Grade
I–II) and there was no statistically significant difference between the two cohorts.
There was also no statistically significant difference in blood transfusion rates.
G, UK.
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Conclusion: RC in patients aged �75 years has similar perioperative morbidity
when compared with younger patients and can be offered in selected elderly patients.
Thus, age should not be an absolute contraindication for RC.

� 2017 Production and hosting by Elsevier B.V. on behalf of Arab Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Bladder cancer remains the second most common uro-
logical malignancy in the Western world, with the
highest incidence in the elderly population [1–4]. In
the UK, it is estimated that people aged �75 years
account for more than half of the cases of bladder
cancer diagnosed each year [5]. Advances in medicine
have led to increased life expectancy, thus compound-
ing the impact of bladder cancer in the elderly
population.

Radical cystectomy (RC) is considered the ‘gold stan-
dard’ treatment for muscle-invasive bladder cancer
(MIBC). It is also indicated in those with high-risk
and recurrent non-muscle invasive bladder cancer
(NMIBC) [1]. However, RC is associated with signifi-
cant morbidity and a perioperative 90-day mortality rate
of up to 8% [6]. Therefore, this treatment option is not
routinely offered to older patients. Some authors have
reported a higher incidence of both minor and major
complications in the elderly with complication rates as
high as 64% [7] and prolonged postoperative hospital
stay [8]. There is still considerable debate in the litera-
ture as to whether patients aged >70 years are suitable
for such radical surgery [2,8,9].

Advances in minimally invasive surgical techniques
have facilitated a drive to offering radical surgery to
elderly patients who previously would have been trea-
ted conservatively or offered radical radiotherapy [2,9–
11]. This minimally invasive approach has many
advantages including reduced intraoperative blood loss
and postoperative analgesic requirements, whilst facil-
itating earlier mobility leading to a shorter periopera-
tive admission and possibly lower complication rates
[9–12].

There are several publications comparing RC out-
come in patients aged >70 years with younger patients.
Articles focussing on patients aged >75 years have
either reported unfavourable outcomes after such treat-
ment [8,13] or focussed on comparing open vs minimally
invasive techniques within the age cohort rather than
comparing outcomes with younger patients [12,14].

The aim of the present study was to investigate
whether there are any significant differences in preoper-
ative co-morbidities, perioperative complications, length
of stay (LOS), and mortality rate between patients aged
�75 years and younger patients treated for bladder can-
cer by RC.
Patients and methods

All patients that underwent open or minimally invasive
(hand-assisted laparoscopic) RC in Pinderfields General
Hospital between May 2013 and June 2015 were
included in the study. In all, 81 consecutive patients were
identified. The indication for RC was MIBC in 37
patients, high-grade and/or recurrent NMIBC in 42,
one lympho-epithelial lesion, and one T3 basal cell pros-
tate cancer.

Preoperatively, CT of the chest, abdomen and pelvis
was performed to assess for evidence of metastatic dis-
ease. Additionally, all patients underwent cardio-
pulmonary exercise testing (CPEX) to determine their
anaerobic threshold, and therefore fitness for surgery,
as well as determining postoperative level of care (Level
1, 2 or 3 beds). Patients unable to perform CPEX were
deemed unsuitable for surgery based on previous inter-
nal audit reviews.

All patients were enrolled on an enhanced recovery
programme postoperatively. This comprises of clear flu-
ids immediately postoperatively, free fluids and sitting
out of bed on day 1, urethral drain out and mobilising
on day 2, a soft diet if the patient passed flatus on day
3. Suppositories were given on day 7 if patients had
opened their bowels and were passing flatus. Ureteric
stents were removed on day 10. Patients were reviewed
in the outpatient clinic 6 weeks after RC for clinical
examination and routine blood tests. This was followed
by regular outpatient visits with surveillance imaging.

Most patients had hand-assisted laparoscopic RC (68
patients) and 13 underwent open RC. All procedures
were performed by two experienced surgeons (M.D.
and P.W.).

Data collected included patients’ demographics, stage
of disease, operative time, intraoperative blood loss and
transfusion rates, LOS, Charlson co-morbidity index,
perioperative complications, and 90-day postoperative
mortality rate.

The Clavien–Dindo classification system was used to
describe postoperative complications [15]. Grade I and
II complications were classified as minor and Grade
III–V were classified as major. All data were prospec-
tively entered into a database.

Patients were divided into two cohorts based on age;
Group A, patients aged <75 years (51 patients) and
Group B, patients aged �75 years (30 patients). Fisher’s
exact test was used to compare the two groups. A
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P < 0.05 was considered to indicate statistical
significance.

Results

There were 81 patients included in this study, with 51
patients aged <75 years (Group A) and 30 patients aged
�75 years (Group B). The mean (range) age for patients
in Group A was 65.9 (36–74) years and for patients in
Group B was 78.7 (75–83) years. In all, 11 patients
(37%) in Group B group were aged �80 years. In Group
A, 12 patients were female and 39 were male. In Group
B, five patients were female and 25 were male.

Ileal conduit diversion (79 patients) was the most
common form of urinary diversion in both groups.
The remaining two patients received a continent urinary
diversion, in the form of a Studer ileal-neobladder (both
patients in Group A).

The type of procedure performed, duration of proce-
dure, intraoperative blood loss, and the indications for
surgery are given in Table 1. Most procedures were per-
formed for MIBC. The remaining cases were undertaken
for NMIBC intravesical treatment failure, high-grade
(Grade 3) NMIBC, salvage after radiotherapy, or for
other cancers. In all, 17 patients were offered neoadju-
vant chemotherapy (12 in Group A and five in Group
B).

The variation in the final histology TNM stage
between the younger and older cohorts is given in
Table 2. Group B had a higher percentage of both
MIBC and non-organ confined disease, as well as a
higher percentage of positive lymph nodes. However,
using Fisher’s exact test for statistical analysis showed
Table 1 Surgical procedure performed, duration of proce-

dure, intraoperative blood loss and indications for RC.

Variable Group A,

<75 years, n

Group B,

�75 years, n

P*

Number of patients 51 30

Laparoscopic RC 40 24

Laparoscopic converted to

open RC

1 3

Open RC 10 3

Duration of procedure, h 0.54

<3 1 1

3–5 43 27

>5 7 2

Blood loss, mL 0.95

<300 22 15

300–500 13 7

500–1000 13 7

>1000 3 1

MIBC 22 14

NMIBC refractory to

intravesical treatment

10 5

High-grade NMIBC 15 9

Salvage after radiotherapy 2 1

Other cancers 1 1

* Fisher’s exact test.
that these were not significant findings (Table 2). Of
the 64 males included, 20 had concurrent adenocarci-
noma of the prostate on final histology, 31% and 32%
for groups A and group B, respectively.

Table 3 outlines both the Charlson score and the
CPEX testing results for both cohorts of patients. A
higher proportion of younger patients had a Charlson
score of zero, whilst (apart from one younger patient
with a Charlson score of 4) the older patients had a
higher proportion of scores of 1–3. However, after sta-
tistical analysis this was shown to not be significant
(Table 3). A greater percentage of Group B patients
had an anaerobic threshold of �11 mL/kg/min, but this
was not statistically significant (P = 0.61).

The LOS after RC is shown in Fig. 1. The median
(range) LOS for Group A was 11 (4–26) days and 10
(2–73) days for Group B. There were six patients in
Group B who stayed for >15 days and nine in Group
A. Of these 15 patients, six (40%) had undergone open
surgery.

The perioperative complications, classified using the
Clavien–Dindo classification system, are given in
Table 4. It can be seen from the results in Table 4 that
there was no statistically significant difference for both
perioperative complications and blood transfusion rates
between the two cohorts of patients, with overall com-
plications rates being 57% and 66% for groups A and
B, respectively.

Four patients returned to theatre due to complica-
tions, all from Group B (three bowel anastomotic leaks
and one wound dehiscence). Each cohort had two
deaths within 30 days of surgery, given a mortality rate
of 4% and 6.6% for groups A and B, respectively.

Discussion

The expansion of the elderly population is putting ever
increasing pressure on urological surgery, not least the
surgical treatment of bladder cancer [2–4]. With the
average life expectancy in the UK now 81.4 years for
males and 84.6 years for females, and with 8% of the
total populations now aged >75 years [16], attitudes
must change when considering patients for radical
surgery.
Table 2 Final histology TNM stage for patients undergoing

RC differentiated by age.

TNM

staging

Group A, <75 years

(n= 51), n (%)

Group B, �75 years

(n = 30), n (%)

P*

�T1 29 (57) 14 (47) 0.19

T2 3 (6) 2 (7) 0.5

T3 15 (29) 11 (36) 0.23

T4 4 (8) 3 (10) 0.41

N0 44 (86) 24 (80) 0.34

�N1 7 (14) 6 (20) 0.19

* Fisher’s exact test.



Table 3 Preoperative Charlson score and CPEX anaerobic

threshold results for both cohorts of patients.

Variable Group A, <75 years

(n= 51), n (%)

Group B, �75 years

(n= 30), n (%)

P*

Charlson score

0 34 (67) 14 (47) 0.10

1 10 (20) 9 (30) 0.29

2 5 (10) 4 (13) 0.72

3 1 (2) 3 (10) 0.14

�4 1 (2) 0 n/a

CPEX anaerobic threshold, mL/kg/min

<11 15 (29) 7 (23)

�11 36 (71) 23 (77)

* Fisher’s exact test.
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RC has long been recommended as the ‘gold stan-
dard’ treatment for patients with MIBC, as well as being
indicated for high-risk and recurrent NMIBC [1,17].
Published series report favourable survival outcomes
after RC for MIBC when compared to bladder preserva-
tion treatments such as radical radiotherapy, transure-
thral resection of bladder tumours, and local
chemotherapy [17–19]. Patients being managed conser-
vatively could potentially lead to multiple hospital
admissions with complications of bladder cancer such
as haematuria, leading to significant anaemia, and blad-
der dysfunction.

Advances in laparoscopic surgical techniques have
facilitated a drive to treat patients aged >75 years with
bladder cancer with curative intent [2,9,12,14]. Reported
advantages of laparoscopic RC include reduced postop-
erative hospital stay, reduced intraoperative blood loss
(thus reducing blood transfusion rates), faster return
to normal diet and bowel function, and better visualisa-
tion of the pelvic anatomy [11,20,21], all of which would
benefit an elderly population. However, open RC is still
Fig. 1 LOS after RC for patients age
the recommended procedure for elderly patients, with
patients with limited physiological reserves not being
able to tolerate a prolonged Trendelenburg position
and pneumoperitoneum being the most often cited rea-
sons against laparoscopic RC [12,21,22].

We have shown that within our present cohort of
patients, there was no significant difference in the preop-
erative co-morbidity status between those aged
<75 years and �75 years based on the Charlson scoring
system. Interestingly, the older cohort of patients had a
higher percentage of patients with a CPEX >11 mL/kg/
min (77% vs 71%), but this was not statistically
significant.

Another cited reason for not offering radical sur-
gery to elderly patients is the supposedly increased
risk of perioperative complications. RC is a major
procedure that is associated with a high complication
rate, ranging from 34% to 65% [2,4,9,10,23]. Our pre-
sent data are comparable with published results, with
an overall complication rate of 60%, of which 86%
were classified as Clavien–Dindo Grade I–II (i.e.
minor). There was no significant difference between
our two cohorts of patients for perioperative compli-
cation rates (Table 4). The major complication rates
(Clavien–Dindo Grade �III) in our present series also
compare favourably with other series (6% for patients
aged <75 years, 13% for patients aged �75 years,
overall 8.6%). Albisinni et al. [23] and Izquierdo
et al. [4] reported an 18% and 27% major periopera-
tive complication rate, respectively.

It has been reported that blood transfusion after RC
can impact on survival postoperatively and cancer
recurrence [24,25]. Both of our cohorts had lower trans-
fusion rates compared to the published literature [24–
26], at 15% and 10% in groups A and B, respectively.
All but one of these transfusions was minor (1–2 units
of blood).
d <75 (blue) and �75 (red) years.



Table 4 Perioperative complications rates classified by

Clavien–Dindo classification and blood transfusion rates for

both cohorts of patients.

Variable Group A, <75 years

(n= 51), n (%)

Group B, �75 years

(n= 30), n (%)

P*

Clavien–Dindo classification

Nil 22 (43) 10 (33) 0.48

Minor,

Grade I–II

26 (51) 16 (53) 0.97

Major,

Grade III–V

3 (6) 4 (13) 0.41

Blood transfusion

Nil 43 (84) 27 (90) 0.74

Minor, 1–

2 units

7 (14) 3 (10) 0.73

Major,

>2 units

1 (2) 0 n/a

* Fisher’s exact test.
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The LOS after RC was comparable to the article
reporting this [9], with the elderly cohort LOS an aver-
age of 1 day less that the younger patients (10 vs
11 days).

A handful of recent publications have reported no
significant difference in 30- and 90-day mortality rates
between patients aged >70 years and younger cohorts
[2,4,9,14]. Current published mortality rates after RC
range from 0.8% to 8.3% [3,7,27]. Our present results
for both 30- and 90-day mortality conform to this; 4%
for those aged <75 years and 6.6% for those aged
�75 years.

Outcomes from major surgery, such as RC, can be
continuously monitored in an unbiased fashion to facil-
itate timely changes to practice if outcomes are unfa-
vourable. Cumulative summation charts have been
proposed to offer a robust monitoring process in RC
by being able to generate an ‘early warning’ score if
measurable outcomes, such as complication rates and
mortality, breech a defined bench mark [28].
Conclusion

We have shown that for RC there is no significant differ-
ence between patients aged �75 years and younger
patients for preoperative co-morbidity, perioperative
complications, blood transfusion rates, and postopera-
tive mortality. Age should not be an absolute con-
traindication to RC in elderly patients. Focus should
be on preoperative performance status and co-
morbidities when planning life-prolonging surgery.

Conflicts of interest

None declared.
References
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