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A radical cystectomy (RC) is the mainstay of treatment for 
patients with muscle invasive bladder cancer (MIBC) (1). 
Despite improvements in surgical techniques and peri-operative 
management, the incidence of complications after RC remains 
significant. Even in contemporary series the incidence of grade 
3–5 complications within 90 days after RC is high and occurs 
in up to 19% of the patients (2). The reported 90-day mortality 
rate varies between 1.2% and 8% (3,4). 

Optimal patient selection for radical surgery is 
imperative in order to improve the outcome. The European 
guidelines of urology for MIBC do recommend routine 
assessment of comorbidity by validated scores such as the 
age-adjusted Charlson comorbidity index (CCI), which is 
without any doubt the most examined one for MIBC (1). 
In the setting of MIBC, CCI is found to be correlated with 
postoperative, cancer-specific and overall mortality (5,6). 
However, and as pointed out in the article by Dell’Oglio 
et al. most of the current comorbidity indices were not 
specifically designed for patients with MIBC undergoing 
RC (7). Patients with MIBC however do represent a more 
fragile group of patients as patients often have multiple 
comorbidities making them more vulnerable for therapy-
induced toxicity. To encounter this problem Dell’Oglio  
et al. developed a comorbidity assessment tool for predicting 
90 days-mortality after RC solely based on data charts of 
MIBC patients (7). Dell’Oglio et al. retained 7 comorbid 
conditions (diabetes, osteo-arthrose, congestive heart 
failure, chronic pulmonary disease, anemia, cardiomegaly, 

aortocoronary bypass) and 2 disease manifestations (urinary 
tract infection and hydronephrosis) that predicted for  
90-day mortality (7). The majority of these predictors are 
closely linked to the most reported causes of early death 
after RC as described in literature being septicaemia, heart 
failure, pneumonia as well as genitourinary, gastrointestinal 
or haematological complications (8). 

In contrast to the widely applied age adjusted CCI, the 
model of Dell’Oglio et al. does not include patient’s age (7). 
It has been recognized that physiological age rather then 
chronological age should be taken into account and age on 
itself does not preclude patients from curative treatments 
such as RC (9). 

In the meanwhile novel patient-specific risk factors 
have been defined, which were also not included in the 
model proposed by Dell’Oglio et al. Although based 
on retrospective analysis, an association with post-RC 
morbidity was reported for frailty score, nutritional status 
and sarcopenia (2,10). 

Multiple tools exist to measure frailty. The Fried Frailty 
Criteria, comprising 5 assessments, was evaluated in a large 
prospective trial examining frailty and RC (2). Burg et al. 
found that Fried Frailty Criteria were predictive for high-
grade complications (2). As both the incidence of MIBC 
as well as the incidence of frailty increases with age, frailty 
assessment should be considered before taking treatment 
decisions. 

The pathogenesis of malnutrition is multifactorial and 
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involves tumour-derived factors, host-derived factors 
inducing metabolic derangements as well as side effects 
of anticancer therapies (11). Malnutrition will ultimately 
lead to muscle waist and is associated with pulmonary 
complications and impaired immune responses that increase 
the susceptibility to infections. Lack of awareness of the 
nutritional status of cancer patients results in further weight 
loss which is often undiagnosed until it becomes severe. 
A recent meta-analysis confirmed the negative impact of 
malnutrition on mortality specifically among older patients 
with cancer (12). As malnutrition is a modifiable factor, 
much interest goes to the implementation of nutritional 
interventions with the aim to improve the outcome of 
the patients. The positive effect of it has been shown 
in the setting of compliance of gastric cancer patients 
undergoing chemotherapy and was recently also evaluated 
within a Cochrane systematic review for patients with 
MIBC exclusively (13). Despite the paucity of literature 
and based on low-quality evidence the author’s concluded 
that immune-enhancing nutrition and oral nutrition may 
reduce complication rates. For sure, more prospective 
trials are needed to evaluate the true value of nutritional 
interventions (13).

However, also nutritional interventions should not 
be implemented in isolation of other supportive care 
interventions (e.g., exercise, psychosocial counselling) (14).  
In order to optimize the preoperative condition of 
the patients and consequently minimise postoperative 
morbidity, a multimodal prehabilitation approach should 
be used (14). Prehabilitation programs aim to reduce risks 
and complications of planned procedures by optimizing the 
physical and psychosocial condition of the patients (14).

In patients with MIBC, preoperative functional status (15)  
and mental health (16) have been associated with risk of 
morbidity and mortality following RC. 

Also, evidence in other cancer populations showed 
benefits of (preoperative) exercise on postoperative 
pulmonary complications (17), overall postoperative 
morbidity (18) and even survival (19).

Although evidence in bladder cancer is  scarce, 
preoperative exercise training already showed benefits 
for muscle strength and physical fitness (19). However, 
more evidence in MIBC is needed to evaluate the effects 
of preoperative exercise on postoperative complications 
and mortality (19). Another potential area for making the 
patient ‘fit for surgery’ is related to the mental wellbeing of 
the patients. The diagnosis and treatment of cancer causes 
psychological distress in patients undergoing major surgery, 

which might influence postoperative outcomes. Although 
again more research is needed in this area, evidence 
suggests positive effects of psychological interventions on 
immunological function and patient-reported psychological 
outcomes, quality of life, and somatic symptoms (20). More 
focus on psychological optimization might especially be 
important for patients with MIBC. 

Despite the usual focus on unimodal interventions, it 
is important to recognize the potential contribution and 
synergistic effects of one intervention on the others (14).

Enhanced recovery after surgery (ERAS) protocols 
involve a multimodal approach including interventions at all 
stages of care (e.g., preoperative counselling, optimization 
of nutrition, standardized analgesic and anesthetic regimens, 
early mobilization).

ERAS protocols have also been developed to encounter 
differences in peri-operative management of patients 
undergoing major surgery. Within the setting of MIBC, 
ERAS protocols reduce length of hospital-stay, time-to-
bowel function and rate of complications after cystectomy. 
So far however there are no data yet indicating that the 
implementation of ERAS protocols results in significant 
decrease of 90-day mortality (21).

Apart  from pat ient  and tumor character is t ics , 
postoperative mortality is affected by multiple other factors. 

So has the impact of hospital volume on postoperative 
outcomes been proven specifically in the era of gastro-
intestinal oncology as well as elderly patients, advocating 
centralization of care for these patients. A recent assessment 
in readmission and mortality rate after surgery for cancer, 
including bladder cancer, confirmed that there are 
substantial between-hospital variations. So was a higher 
mean annual surgical volume associated with a decreased in-
hospital mortality (4,22).

Robot-assisted RC (RARC) has gained popularity as 
it has been hypothesised that, in comparison with open 
RC, RARC results in less blood loss, shorter recovery 
time and less complications with comparable oncological 
outcome. Based on 5 randomised trials comparing open 
RC with RARC, Rai et al. concluded that both modalities 
have similar outcomes with regard to time to recurrence, 
rates of major complications, quality of life and positive 
margin rates (23). Whether RARC reduces rates of minor 
complications is doubtful although it reduces the risk 
of blood transfusions and hospital stay. However, in all 
reported randomized trials to date, RARC has always been 
combined with extracorporeal urinary diversion. Whether 
optimal RARC with intracorporeal urinary diversion is able 
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to reduce complication rates, is now tested in the phase 3 
randomized iROC trial (NCT03049410). 

Finally, long term results of trimodality therapy 
(TMT) as a bladder sparing alternative for RC show good 
oncological and functional outcome. Although large trials 
randomizing patients between RC and TMT are lacking, 
matched case analysis illustrate that the oncological results 
for both treatment options are comparable and the added 
value of a true multidisciplinary approach for MIBC 
patients has been clearly demonstrated in the publication by 
Kulkarni and colleagues (24). Having a valuable alternative 
for surgery for MIBC further empowers the importance of 
patient selection for aggressive surgery such as a RC. 

In conclusion, the proposed model by Dell’Oglio 
represents a practical tool that can easily be implemented in 
daily practice to predict 90-day mortality (7). However, the 
tool should be used in the right context taking into account 
the study selection criteria (25). The tool was designed for 
patients aged 66 years and older and was developed based 
on ICD-9-CM codes. Prospective studies are required 
to evaluate whether this model also applies for diagnoses 
outside the ICD-9-CM format. As peri-operative mortality 
depends on several factors, better accuracy might be 
expected by more sophisticated modelling procedures also 
taking into account patient frailty and nutrition status as 
well as physician and hospital-specific data. 
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